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Outpatient services are the
dominant modality of special-
ized psychiatric treatment

provided to children and adolescents
(1,2). Treatment intensity, measured
as number of consultations the patient
receives within a given period, is influ-
enced by the patient’s psychopatholo-
gy and needs (3) and hence differs at
the patient level. Differences in cul-
ture and structure in the organization-
al context make it likely that treatment
intensity will differ at the outpatient
clinic level, even after adjustment for

case mix differences (4). Also, treat-
ment intensity tends to change over
time in response to several factors: in
the United States, treatment intensity
trends have been associated with
changes in clinical preferences and
with the introduction of capitated fi-
nancing, managed care, and carve-out
arrangements where, for example,
cost-containment mechanisms may
influence treatment intensity as well
as service utilization in general (2).
Hence, from a health policy point of
view, descriptions of treatment inten-

sity trends are of interest in periods of
major policy change. The aim of this
study was to assess trends in treat-
ment intensity in outpatient child and
adolescent mental health services
(CAMHS) in Norway during a period
of substantial growth in resource avail-
ability and a recentralization of hospi-
tal ownership.

This study covered the period
1998–2006. Although we found no
studies describing treatment intensity
trends in European countries, several
analyses of U.S. trends were carried
out in this period. In a nationwide U.S.
study of privately insured children and
adolescents covered by health plans,
Martin and Leslie (2) reported a de-
crease in outpatient visits per patient
from 1997 to 2000. These plans includ-
ed various managed care mechanisms
for controlling costs. The observed de-
cline was especially prevalent among
patients with depressive and hyperac-
tivity disorders, and it coincided with a
shift toward medication-based outpa-
tient treatment. A similar decline in the
average number of treatment days per
child was reported in a study of behav-
ioral health services in the Tennessee
Medicaid managed care program in
the period 1995–2000 (5). However, al-
though individual therapy declined,
there was an increase in family therapy.
Although cost-containment mecha-
nisms within managed care seem to be
associated with a trend toward less-
ened intensity but increased access to
treatment, a review of the literature
presents a mixed picture (6). At the
same time, there are substantial
methodological challenges in linking
organizational and financial factors to
treatment intensity trends. Thus a de-
scriptive statistical approach and a
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careful interpretation of observed
changes in behavior are necessary.

In this study, we used a panel data
set covering the period 1998–2006
and a nonexperimental interrupted
time-series design to describe trends
in treatment intensity in Norwegian
outpatient CAMHS units. These
units provide treatment to more than
95% of young patients receiving men-
tal health services each year, and the
inpatient treatment modality is re-
stricted to a small number of patients
with severe illness (7). In Norway, the
CAMHS system consists of multidis-
ciplinary treatment units that are part
of the public, secondary specialized
health care system. This system is
funded mainly from capitation but
supplemented somewhat with minor
income from a public fee-for-service
model based on consultations (no
user charges). CAMHS units are re-
sponsible for service delivery to the
total population within a specific geo-
graphical catchment area and cover
all types of diagnostic categories.

Increased access in terms of the pro-
portion of persons below 18 years of
age receiving treatment each year has
been a major health policy concern
because of long waiting times and
large unmet needs. In 1998 Norway
set a national target of a 5% access rate
by 2006, and the Norwegian govern-
ment financed an increase in outpa-
tient CAMHS treatment capacity by
increasing the number of therapists by
more than 50%. In addition, a target of
a 50% increase in consultations per
full-time–equivalent (FTE) therapist
was introduced (8). A detailed per-
formance measurement system was
implemented describing access rate,
productivity (consultations per FTE
therapist), and treatment intensity (9).
Productivity improved (10), and the
national access rate increased from
2.0% in 1998 to 4.6% in 2006.

In 2002 hospital ownership was
transferred from 19 counties to five re-
gional health enterprises owned by the
Norwegian Ministry of Health (11,12).
As a result, CAMHS transitioned into
organizational units owned by health
enterprises. The reform implied a re-
newed focus on professional manage-
ment and performance measurement.
A new target of a 30% productivity in-
crease in two years was introduced in

2002 (13). In 2005 the fee-for-service
component was expanded to cover ap-
pointments with cooperating services
(indirect consultations) in addition to
the former patient-therapist session
tariffs (direct consultations).

The aim of this study was to de-
scribe time trends in treatment inten-
sity, with adjustments for patient case
mix and factors associated with the
size of CAMHSs. We were interested
in the evolution of treatment intensi-
ty within a period of strong growth in
resources, as well as potential shifts in
treatment intensity concurrent with
the ownership reform in 2002. Final-
ly, we explored whether time trends
differed across patient groups.

Methods
Data
The data set consisted of patient ob-
servations from a balanced panel of 37
CAMHS outpatient clinics. Deperson-
alized information was collected from
the Norwegian Patient Register for pa-
tients aged 0–17 years who participat-
ed in at least one treatment session
with a therapist during the year of ob-
servation. The data set was construct-
ed to allow the number of consulta-
tions received by a patient in a specific
year to be compared with CAMHS
characteristics for the same year. Pa-
tient observations with a missing val-
ue for age (N=19) or year of referral
(N=58) were excluded, leaving a sam-
ple of 127,422 observations. Because
treatment duration may have been
longer than one year, it was possible
for the same patient to appear in mul-
tiple years as separate observations
within the data set. To enable inde-
pendent observations, two subsam-
ples were extracted: patients referred
in the same year as the year of obser-
vation, termed first-year observations
(N=53,115), and patients referred in
the year before the year of observa-
tion, termed second-year observa-
tions (N=41,058). CAMHS personnel
data were collected from Statistics
Norway.

Analyses
A three-level hierarchical structure
was used for data analysis. Patient ob-
servations (level 1) were nested with-
in a specific CAMHS year (level 2,
N=333), which was nested within a

specific CAMHS location (level 3,
N=37). Level 3 captured time-invari-
ant characteristics of CAMHS loca-
tions, whereas level 2 included time
trend and shift variables. We used
multilevel regression analyses to ac-
count for clustering effects (14).

For each subsample the numbers of
direct and indirect consultations were
analyzed separately. A random inter-
cept model was specified to allow the
residual from the predicted mean
number of consultations to be split
into three components: a residual spe-
cific to each CAMHS location (level
3), a residual specific to the year of
treatment within a location (level 2),
and a residual specific to the individual
patient within the CAMHS location in
a specific year (level 1). A set of patient
characteristics was included to adjust
for patient heterogeneity: age, gender,
and dummy variables describing the
main reasons for referral. The follow-
ing nine referral categories were used:
symptoms of autism, suicidal thoughts,
sadness or depression, inhibited be-
havior, anxiety, behavioral problems,
hyperactivity, eating disorders, and a
residual category. Patients with an un-
known value for main reason for refer-
ral (first year, N=6,947; second year,
N=4,583) or missing values (first year,
N=4,757; second year, N=2,798) were
included in the residual category.

A trend variable with equal value
across CAMHS (with 1998 coded 0,
1999 coded 1, and so on, ending with
2006 coded 8) captured time trend,
and a specific shift dummy variable
(1998–2001 coded 0, 2002–2006 cod-
ed 1) was included to assess a poten-
tial shift during the hospital reform
period. Two additional time-depend-
ent CAMHS variables were included
to adjust for potential treatment in-
tensity changes related to capacity
growth: size (number of FTE thera-
pists) and proportion of FTE psychia-
trists and psychologists. Grand-mean
centering of size and skill mix was ap-
plied. In addition, CAMHS locations
(level 3) were split into two categories
depending on mean CAMHS size
during the nine-year period. CAMHS
locations with a mean size of fewer
than eight FTE therapists (N=13 lo-
cations) were categorized as small,
and a dummy variable was included
to adjust for time-invariant size.
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A linear regression multilevel anal-
ysis was performed with Stata, ver-
sion 10.0 (15). The maximum likeli-
hood procedure was applied, and p
values from z scores (defined as esti-
mated coefficients divided by their
standard errors) were used to test the
significance of parameter estimates.

Results
Table 1 and Table 2 present descrip-
tive statistics for the patient observa-
tions in the two subsamples. Sadness
or depression, behavioral problems,
and hyperactivity were the most com-
mon reasons for referral (Table 1).
Table 2 shows annual mean number of
direct consultations and indirect con-

sultations per patient. In 2006 a first-
year patient on average received two
additional direct consultations and .5
additional indirect consultation com-
pared with the number received in
1998. A second-year patient received
on average four additional direct con-
sultations and 1.1 additional indirect
consultations in 2006 versus 1998.
The observed differences served as
background for the regression analysis
taking patient characteristics and
CAMHS factors into account.

The first step in the analysis was to
estimate the amount of variance asso-
ciated with the grouping structure
from models with intercept and ran-
dom terms only (empty models),
which was measured by the intraclass
correlation coefficient (ICC), defined
as the proportion of variance at levels
2 and 3 of the total variance (14). The
estimated ICC was significant but
modest for CAMHS location (level 3)
and CAMHS year (level 2) (Table 3).
CAMHS factors explained a larger
proportion of indirect consultations
compared with direct consultations.
Patient-level factors were the main
source of variation in the number of
consultations.

Table 4 presents results from enter-
ing explanatory variables into the ran-
dom intercept models. The patient
factor estimates show that the mean
number of direct consultations for
boys was lower than that for girls (no
difference for indirect consultations),

PSYCHIATRIC SERVICES � ps.psychiatryonline.org � March 2010   Vol. 61   No. 3228822

TTaabbllee  11

Characteristics of first-year and second-year child and adolescent patients 
seeking mental health services between 1998 and 2006a

First-year Second-year 
observations observations
(N=53,115) (N=41,058)

Characteristic N % N %

Gender
Female 25,687 48.4 18,471 45.0
Male 27,428 51.6 22,587 55.0

Age
0–6 years 5,837 11.0 3,041 7.4
7–12 years 20,816 39.2 17,047 41.5
≥13 years 26,462 49.8 20,970 51.1

Main reason for referral
Autism 766 1.4 691 1.7
Suicidal thoughts 2,605 4.9 1,513 3.7
Inhibited behavior 1,583 3.0 1,383 3.4
Anxiety 4,275 8.1 3,164 7.7
Sadness or depression 10,158 19.1 7,200 17.5
Behavioral problems 8,557 16.1 8,041 19.6
Hyperactivity 7,270 13.7 6,913 16.8
Eating disorder 1,879 3.5 1,401 3.4
Other, unknown, or missing 

reason 16,022 30.2 10,752 26.2

a First year indicates that the year of observation occurred in the year of referral; second year indi-
cates that the year of observation occurred in the year after referral.

TTaabbllee  22

Annual number of direct and indirect consultations for first-year and second-year child and adolescent patients seeking
mental health services between 1998 and 2006a

First-year observations Second-year observations

Direct Indirect Direct Indirect
consultations consultations consultations consultations

Year of
observation N M SD M SD N M SD M SD

1998 3,762 6.6 8.3 2.6 4.9 2,604 9.9 10.8 3.8 6.2
1999 4,011 6.4 7.2 3.0 4.8 3,000 10.1 10.6 4.4 6.5
2000 4,396 6.8 8.1 3.0 5.2 3,401 10.1 10.9 4.8 7.3
2001 4,663 7.2 8.2 3.0 4.9 3,632 10.8 11.3 5.0 7.5
2002 5,255 8.0 9.4 3.4 5.3 4,040 11.5 12.9 5.6 11.4
2003 6,707 8.7 12.1 4.0 7.2 4,601 13.6 15.7 6.5 10.7
2004 7,473 8.1 9.8 3.4 5.8 5,831 12.9 13.8 6.0 9.5
2005 8,083 8.7 11.5 3.2 5.6 6,657 13.7 14.4 5.0 7.9
2006 8,765 8.6 10.3 3.1 5.1 7,292 13.9 14.4 4.9 7.2

a First year indicates that the year of observation occurred in the year of referral; second year indicates that the year of observation occurred in the year
after referral.



that first-year patients younger than
13 years of age received fewer direct
and indirect consultations (with mi-
nor differences for second-year pa-
tients), and, likewise, that reason-for-
referral estimates differed. These re-
sults illustrate the estimated influ-
ence of patient characteristics and
symptomatology on treatment inten-
sity, independent of CAMHS location
and point in time.

Significant trend, shift, and CAMHS
size associations with treatment in-
tensity were found (Table 4). Size was
positively associated with direct con-
sultations in both subsamples and
negatively associated with indirect
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Intraclass correlation coefficients (in percentages) of direct and indirect 
consultations at patient level, service year level, and service location levela

Child and adolescent
mental health services

Measureb Patient Year Location

Direct consultations
First-year observations 96.2 2.5 1.4
Second-year observations 94.3 3.5 2.2

Indirect consultations
First-year observations 89.3 6.8 3.9
Second-year observations 87.6 7.8 4.7

a Calculated from regression results for intercept-only models. All correlations were significant at
p<.001.

b First year indicates that the year of observation occurred in the year of referral; second year indi-
cates that the year of observation occurred in the year after referral.

TTaabbllee  44

Multilevel regression models of the association between consultations for child and adolescent mental health services
(CAMHS) and service location, service year, and patient characteristicsa

Direct consultations Indirect consultations

First-year Second-year First-year Second-year
observations (N=53,115) observations (N=41,058) observations (N=53,115) observations (N=41,058)

Measure Coefficient p Coefficient p Coefficient p Coefficient p

CAMHS location variable
CAMHS size <8 FTE (refer-

ence: mean size ≥8 FTE)b –1.15 .008 –2.26 .001 –.26 .564 –1.43 .053
CAMHS year variable

Trend .11 .114 .37 <.001 –.02 .786 .08 .486
Shift 2002–2006 1.11 .002 1.06 .043 .82 .012 1.26 .019
Size (centered) .02 .071 .05 .013 –.02 .187 –.05 .030
Proportion of psychiatrists

and psychologists 
(centered) 1.06 .413 .65 .739 –.58 .645 –1.95 .339

Patient-level variable
Boys (reference: girls) –.69 <.001 –1.60 <.001 .01 .775 –.02 .832
Age (reference: ≥13 years)

0–6 years –1.03 <.001 –.04 .881 –.45 <.001 –.05 .735
7–12 years –.61 <.001 .09 .534 –.49 <.001 –.26 .003

Reason for referral (refer-
ence: sadness or depression)

Autism –.57 .125 –.11 .828 1.01 <.001 1.24 <.001
Suicidal thoughts 2.03 <.001 1.24 .001 1.35 <.001 1.18 <.001
Inhibited behavior –.70 .008 –.51 .183 .01 .97 .12 .612
Anxiety –.37 .035 –.52 .062 –.29 .002 –.46 .007
Behavioral problems .03 .856 .35 .116 .46 <.001 1.18 <.001
Hyperactivity –1.25 <.001 –1.78 <.001 –.01 .897 .44 .002
Eating disorder 3.47 <.001 4.14 <.001 .84 <.001 .67 .005
Other, unknown, or

missing –1.09 <.001 –1.14 <.001 –.18 .007 .00 .975
Random-effects parameter

CAMHS location-level
variance .966 <.001 2.433 <.001 1.168 <.001 3.096 <.001

CAMHS year-level
variance 1.742 <.001 3.708 <.001 1.973 <.001 5.123 <.001

Patient-level variance 93.133 <.001 167.63 <.001 27.126 <.001 63.127 <.001
Intercept 7.78 <.001 11.32 <.001 3.19 <.001 4.57 <.001
Log likelihood –196,018.6 –163,631.4 –163,445.7 –143,753.6

a First year indicates that the year of observation occurred in the year of referral; second year indicates that the year of observation occurred in the year
after referral.

b FTE, full-time equivalent



consultations for second-year pa-
tients. Skill mix of therapists had no
significant influence. A significant
trend increase was found only for di-
rect consultations for second-year pa-
tients. An estimated annual increase
of .37 consultation implies 2.97 addi-
tional consultations over eight years,
which is a 26% increase relative to the
intercept. We compared the period
2002–2006 with the previous period.
A significant positive shift was found
for both consultation types and both
subsamples. For example, from 2002
the mean number of direct consulta-
tions was 1.11 more than the previous
period for first-year patients. The es-
timated shifts were of comparable
size across consultation types and
subsamples, but the relative increase
was higher for indirect consultations.

To investigate whether the ob-
served trend and shifts differed be-
tween patient groups, alternative
models were estimated that included
interaction effects from reasons for
referral and gender. The trend esti-
mate for direct consultations for sec-
ond-year patients with inhibited be-
havior was lower than the sadness or
depression reference estimate (refer-
ence=.47, p<.01; interaction effect=
–.33, p<.05). Shift estimates for direct
consultations for first-year patients
with suicidal thoughts and eating dis-
orders were higher than the refer-
ence estimate of 1.27 (p<.01). The in-
teraction effects were 1.48 (p<.01)
and 1.20 (p<.05), respectively. A low-
er estimate was found for hyperactiv-
ity (interaction effect=–.83, p<.05).
For second-year patients with behav-
ioral problems, the estimate was
higher than the reference estimate of
1.46 (p<.05). The interaction effect
was .78 (p<.10), whereas the anxiety
estimate was lower (interaction ef-
fect=–1.43, p<.05). In addition, sec-
ond-year boys received fewer direct
consultations (interaction effect=
–.52, p<.10). Interaction effects were
mainly found for direct consultations.

Models with alternative specifica-
tions of the shift variable were esti-
mated to assess the sensitivity of the
results to choice of shift period. No
significant shift was found by includ-
ing years before 2002 in the shift pe-
riod. Alternative models applying log-
transformed dependent variables

were also analyzed because of skewed
data. Taking the alternative empirical
specifications into account, the re-
sults presented appear to be robust.

Discussion
Norwegian outpatient mental health
services for children and adolescents
experienced a major increase in over-
all treatment capacity in the period
1998 to 2006. As a result, access to
treatment improved, especially for
patients given lower priority on the
basis of the criteria of accepted wait-
ing time for treatment. The propor-
tion of patients with attention-deficit
hyperactivity disorder (long waiting
time accepted), for example, in-
creased compared with, for another
example, patients suffering from se-
vere depression (short waiting time)
(16). At the same time, mean treat-
ment intensity increased. Adjusting
for case mix and size of outpatient
CAMHS unit, we found two main
patterns: a trend increase throughout
the period for direct consultations for
patients in the second-year phase of
treatment and a marked positive shift
in number of consultations from 2002
regardless of type of consultation and
time since referral. Trend and shifts
differed partly between patient
groups according to the main reason
for referral and gender.

A lack of complete diagnostic infor-
mation was a limitation of this study.
Diagnosis would have given a more
precise description of case mix
changes because varied use of refer-
ral categories has been reported. This
variance is partly associated with me-
dia attention to, for example, child
and adolescent depression (17). In
addition, data describing medication-
based treatment were not available,
and hence no comparison with treat-
ment intensity could be performed.

Another limitation was that we
were not able to identify individuals
across years, which led us to analyze
two subsamples. Because information
about the exact dates of treatment
commencement and completion was
not available, we were not able to
control for duration of treatment
within the year of observation. There-
fore, one implication is that increased
treatment intensity might partly be
the result of increased duration. A

more in-depth assessment of treat-
ment intensity for specific diagnostic
groups would require more precise
information, but in this case, the
available information was considered
sufficient to describe a broad picture
of treatment intensity developments.

In Norway, cost containment re-
ceived minor attention within
CAMHS in the study period. A nation-
al mental health policy plan was imple-
mented that involved a substantial in-
crease in financial resources and num-
ber of therapists. The results show that
increased CAMHS size was associated
with increased treatment intensity,
and this finding might be explained by
a higher degree of specialization with-
in the outpatient CAMHS system. In
addition, we observed a trend increase
throughout the period for direct con-
sultations for second-year patients.
This trend might partly reflect in-
creased treatment duration, and some
critics have claimed that CAMHS
might strategically have extended
treatment duration in order to cope
with performance targets (18).

A shift in treatment intensity seems
to have occurred in 2002, and one can
speculate about whether the increase
was associated with the implementa-
tion of hospital ownership reform.
Professional hospital leadership in-
spired by experiences from sectors
other than health care was introduced,
and CAMHS incentives to expand the
number of consultations increased be-
cause of new productivity targets and a
renewed focus on fee-for-service in-
come. CAMHS changes in record-
keeping practices should be taken into
account. In general, changes in the
way data are registered in local infor-
mation systems might produce more
thorough and accurate, and thus legit-
imate, documentation but render data
less comparable over time. The prob-
lem of upcoding services in response
to financial incentives is well known in
the hospital sector (19). In this study
financial incentives seem to have been
of minor importance, but health enter-
prises extensively utilized perform-
ance measurement.

One can also speculate about
whether outpatient CAMHS to some
extent responded to the reform by
trading wider accessibility for in-
creased intensity, in contrast to the
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main national objective of the policy.
Although a substantial increase in ac-
cess rate was observed during the
nine-year period, the rate remained
below the national target. Efficient al-
location of treatment resources be-
tween patients is an important health
policy concern, and in principle the
patient outcome of increased service
intensity should be considered in the
context of admissions of new patients
to treatment. For children and adoles-
cents, a positive relationship between
dose and effect has been questioned
(20,21). Unfortunately, no outcome
measures were available for this study,
but outcome measurement has re-
ceived increased attention (22).

Not surprisingly, we found that pa-
tient-related factors were the main
source of variation in treatment inten-
sity, and the observed differences be-
tween patient groups seem to be in ac-
cordance with findings from U.S. stud-
ies (3). A previous Norwegian study of
specific diagnostic groups, such as de-
pression and attention-deficit hyperac-
tivity disorder, demonstrated huge
variations in treatment intensity within
CAMHS units (23), and national treat-
ment guidelines have recently been
published (24). Variation in treatment
intensity can be related to the complex
nature of outpatient service provision
to children and adolescents. CAMHS
provides diagnostic assessment and
treatment within the context of pa-
tients’ overall environments (relatives,
schools, primary care, social services,
and so on), and patient heterogeneity
necessitates taking this broad set of
factors into account when assessing
the individual.

In Norway, municipalities have re-
ceived increased financial support to
improve preventive mental health
services. Unfortunately, no data were
available to assess the association be-
tween local service provision and
treatment intensity in CAMHS units.
Our results show that compared with
the number of direct consultations,
the number of indirect consultations
was more sensitive to CAMHS differ-
ences. CAMHS discretion concerning
indirect consultations might partly be
influenced by level of resources and
competence in local service provision,
in addition to geographical constraints
such as travel distances to service

points. The link between local service
provision and treatment intensity in
specialized services seems to be an im-
portant area for future research.

Conclusions
In Norway, treatment intensity in out-
patient mental health services for
children and adolescents increased
from 1998 to 2006. A marked in-
crease in intensity was observed from
2002, after adjustment for patient-
level factors, increased therapist ca-
pacity within outpatient units, and a
general trend increase throughout
the period. One can speculate about
whether inherent organizational in-
centives in the 2002 hospital owner-
ship reform have stimulated in-
creased CAMHS treatment intensity
in contrast to the main health policy
objective of improved access.
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