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Numerous national studies
have linked sociodemograph-
ic and mental illness variables

with use of mental health care (1–3).
However, the intensity of treatment

use (that is, visit counts) has not been
adequately studied, nor has it been
analyzed by appropriate statistical
methods given the large numbers of
nonusers. Thus, despite our sophisti-

cated understanding of what predicts
initial treatment use, few data exist on
correlates of continuing use of mental
health care.

Recent large-scale studies demon-
strate several variables associated
with an increased likelihood of men-
tal health care use. These variables
can be considered within a well-vali-
dated theoretical framework, Ander-
sen’s behavioral model of health care
use (4). Significant sociodemograph-
ic variables (or predisposing factors
in the behavioral model of health
care use) include female gender (2,
5–7), younger age (3,8), Caucasian
race (2,3,7), and higher education
(3,6). Significant access variables (or
enabling factors in the behavioral
model of health care use) include
unemployment (5), urban residence
(2), and health insurance coverage
(9). Finally, significant illness vari-
ables (or need factors in the behav-
ioral model of health care use) in-
clude mood disorders (3,6), sub-
stance use disorders (3,6), and anxi-
ety disorders (3,6,10); also included
as significant illness variables are
mental health disability and per-
ceived need for treatment, although
these have been demonstrated to
have weaker effects (11). It should
be noted that some research has
demonstrated that needs variables
evidence stronger effects than so-
ciodemographic variables and access
variables (5,12,13).

Despite previous research on cor-
relates of mental health care use, few
investigations have examined treat-
ment use intensity (visit counts), a
more dynamic indicator of disease
burden. Three studies that used data

Correlates of Mental Health Service Use 
Intensity in the National Comorbidity Survey
and National Comorbidity Survey Replication
JJoonn  DD..  EEllhhaaii,,  PPhh..DD..
JJuulliiaann  DD..  FFoorrdd,,  PPhh..DD..

Dr. Elhai is affiliated with the Disaster Mental Health Institute, University of South
Dakota, 414 E. Clark St., South Dakota Union 114, Vermillion, SD 57069 (e-mail: jonelhai@
fastmail.fm). Dr. Ford is with the Department of Psychiatry, University of Connecticut
Health Center, Farmington.

Objective: This study explored sociodemographic and mental health cor-
relates of intensity of mental health care use in two large-scale surveys,
aiming to discover the set of correlates with the greatest predictive ca-
pacity. Methods: Data were examined from persons aged 15 to 54 in two
nationally representative U.S. household surveys: the National Comor-
bidity Survey (NCS) (N=5,877), which gathered information from 1990 to
1992, and the NCS Replication (N=4,320), which gathered information
from 2001 to 2003. Outcome variables were the number of mental health
care visits in the past year to mental health providers, social service
providers, and medical providers. This study implemented state-of-the-
art statistical methods designed for modeling such outcomes as treat-
ment intensity—that is, visit counts. Results: Across provider types, sig-
nificant univariate associations were found for intensity of mental health
care use based on access variables (for example, employment and health
insurance) and two need variables—psychiatric diagnoses and psychi-
atric disability. Demographic variables and treatment need variables
were not consistent service use correlates. Multivariate regression ac-
counting for excessive zero values demonstrated that after the analyses
controlled for sociodemographic and access variables, mental disorders
(mood, anxiety, and substance use disorders) and psychiatric disability
added incrementally to variance in visit counts for mental health care.
However, when mental health service use was dichotomized (any use
versus no use) demographic and access variables, as well as psychiatric
disorders, emerged as correlates. In both sets of analyses, different pat-
terns of psychiatric disorder and disability were associated with provider
service use. Conclusions: These findings extend research on correlates of
mental health care use, addressing intensity of use, suggesting that so-
ciodemographic factors and presence of a psychiatric disorder and asso-
ciated disability drive the initial use of services, whereas presence of a
psychiatric disorder and associated disability are associated with contin-
ued service use. (Psychiatric Services 58:1108–1115, 2007)
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from the 1990–1992 National Co-
morbidity Survey (NCS) examined
associations between psychiatric sta-
tus and treatment visit counts
(10,14,15), but these studies used
general linear model analyses. This
approach violates analytic assump-
tions based on visit counts’ substan-
tially skewed distributions with ex-
cessive zero values (16), posing seri-
ous analytic consequences—for ex-
ample, mistakenly finding statistical
significance (also known as type I er-
ror) (17,18). Statistical methods were
not available to address this problem
until recently (19–21).

The study presented here aimed to
examine associations between needs
variables and intensity of mental
health care use. We statistically con-
trolled for the effects of sociodemo-
graphic and access variables (4) be-
cause these variables may affect men-
tal health care use. We hypothesized
that when appropriate analyses were
used, presence of a mental illness
(that is, objective need) would be
most strongly associated with treat-
ment use intensity (5,12,13).

To test this hypothesis we first
conducted univariate analyses to ex-
amine the relationship between serv-
ice use intensity and several poten-
tial correlates of service use: so-
ciodemographic factors (age, educa-
tion, gender, and race), access fac-
tors (presence of health insurance,
employment status, and residence
[urban or rural]), and need factors
(psychiatric diagnoses, psychiatric
disability, and perceived need). Re-
sults of univariate analyses were
compared with multivariate results,
assessing the extent to which needs
factors contribute to treatment use
intensity above and beyond sociode-
mographic and access factors. Be-
cause our analytic plan gathered in-
formation from the NCS (1990–
1992) and the NCS Replication
(NCS-R) (2001–2003), it had the ad-
ditional advantage of comparing
treatment use correlates across two
time cohorts. Our study design also
had the advantage of gathering data
on the delivery of mental health care
from three service system sectors
(mental health, social services, and
medical). Thus we were able to iden-
tify both time-specific and sector-

specific relationships between the
need for services and use of services,
as well as relationships that were
consistent across time and service
sectors. This approach provides a ba-
sis for relatively strong inferences to
test Andersen’s (4) model, with a fo-
cus on delineating the unique rela-
tionship between need and actual
use of mental health services.

Methods
Sample
The NCS (22) and NCS-R (23) con-
sist of nationally stratified, multi-
stage area household probability
samples of noninstitutionalized per-
sons (ages 15–54 for the NCS and
ages 15 or older for the NCS-R) that
investigated sociodemographic char-
acteristics and mental health status.
The NCS was conducted with more
than 8,000 participants (1990–1992).
The NCS-R was conducted with
more than 9,000 participants
(2001–2003). The article presented
here reports on the subsample of
participants, ages 15–54, who com-
pleted parts I and II of the NCS
(N=5,877) or who completed parts I
and II of the NCS-R (N=4,320).
Both surveys screened for mental
disorders and service use. Informed
consent and institutional review
board approval were obtained.

Instruments
Sociodemographic characteristics.
The NCS and NCS-R queried re-
spondents about their gender, racial
and ethnic background, age, educa-
tion, employment status, geographi-
cal residence, and health insurance
possession.

Diagnostic assessment. A modified
version of the structured Composite
International Diagnostic Interview
(CIDI) (24) has been shown to pos-
sess adequate psychometric proper-
ties (25,26) and was used to diagnose
DSM-III-R mental disorders on the
NCS and DSM-IV mental disorders
on the NCS-R. We collapsed vari-
ables into the following relatively
high-prevalence past-year disorder
categories: any anxiety disorder (pan-
ic disorder, agoraphobia with or with-
out panic disorder, social phobia, sim-
ple phobia, generalized anxiety disor-
der, and posttraumatic stress disor-

der), any mood disorder (major de-
pressive disorder, dysthymia, and
bipolar disorder), and any substance
use disorder (alcohol or drug depend-
ence or abuse).

Mental health service use. The
NCS and NCS-R inquired about
outpatient service use for “emotions,
or nerves or your use of alco-
hol/drugs” (yes or no) from a variety
of providers and settings and for the
number of visits in the past year.
These questions provided count in-
dices of service use intensity (zero
visits or any positive integer). We
summed visit counts for three
provider categories: mental health
providers (psychiatrists, psycholo-
gists, and other mental health pro-
fessionals), social service providers
(ministers, priests, rabbis, spiritual-
ists or other healers, social workers,
counselors, and other nonmedical
professionals), and medical pro-
viders (general practitioners or fami-
ly doctors, other physicians, nurses,
occupational therapists, and other
medical professionals). These cate-
gories were defined to be as consis-
tent as possible, although there were
some changes in variables between
the two surveys (10,14,15).

Analyses
Sampling weights from part II of the
NCS and NCS-R were used to adjust
for differential household size, nonre-
sponse, and poststratification.

Predictor variables. Sociodemo-
graphic predictor variables included
age, education level, gender, and
race. Access variables included
health insurance coverage, employ-
ment status, and urban or rural resi-
dence. Need variables included the
past-year presence of three psychi-
atric disorder categories (anxiety,
mood, and substance use disorders).
Additional need variables were de-
rived from items previously reported
(11), including mental health disabil-
ity (whether the respondent cut
down on or was unable to perform
usual activities because of a mental
health problem for at least one day in
the past month) and subjectively
perceived need (whether a nonser-
vice user thought that he or she
needed to visit a professional for
such problems or whether a service
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user had seen a professional of his or
her own free will).

Outcome variables. Outcome vari-
ables were the number of unique
mental health visits in the past year to
mental health providers, social serv-
ice providers, and medical providers.

Univariate and multivariate analy-
ses. We used zero-inflated negative
binomial regression (ZINB), a regres-
sion analysis for count data (19–21),
to examine univariate and multivari-
ate associations between the predic-
tor and outcome variables. ZINB was
designed for nonnormal count data
with excessive zero values, using max-
imum likelihood estimation to make
count outcomes linear. This approach
can model service nonuse versus use
and can weigh cases accordingly in
order to model service use intensity.
We controlled for sociodemographic
and access variables and assessed the
incremental contribution of presence
of need variables. Analyses were two
tailed and were performed by using
Stata, version 9 (27).

We did not implement a Bonfer-
roni correction to adjust for type I
error. This decision was based on the

fact that large samples were used
that were nationally representative
to the general U.S. population, on
the fact that we used 12 predictor
variables and thus such a such a cor-
rection would be overly conserva-
tive, and on the fact that such a cor-
rection is often needed when exam-
ining exploratory hypotheses, where-
as our predictor model was based on
solid conceptual (4) and empirical
grounds (2,3,5–7,11).

Results
Descriptive analyses
Demographic characteristics that
have been gathered by the NCS and
NCS-R have been extensively re-
viewed. Similar to findings reported
by Kessler and colleagues (7) that
were based on the NCS-R, findings
from our study showed that 308 NCS
respondents (5.2%) and 411 NCS-R
respondents (9.5%) visited a mental
health provider in the past year. Our
study also found that 487 (8.3%)
NCS respondents and 418 (9.7%)
NCS-R respondents visited a social
service provider and that 254 NCS
respondents (4.2%) and 484 NCS-R

respondents (11.2%) visited a med-
ical provider for mental health–relat-
ed reasons. As expected, the count
variables for mental health visits
were extremely skewed, and data
transformations were unsuccessful in
normalizing distributions.

Univariate analyses
Tables 1–3 report univariate associa-
tions between individual predictor
variables and visit count outcomes,
using univariate ZINB analyses.

Mental health providers. In the
NCS data set, only mental health
disability was related on a univariate
basis to mental health provider visit
counts. In the NCS-R data set, in
addition to psychiatric disability’s
association with visit counts, three
additional variables were signifi-
cant: being unemployed, having an
anxiety disorder, and having a mood
disorder.

Social service providers. In the
NCS, only the presence of an anxiety
disorder was related on a univariate
basis to social service provider visit
counts. In the NCS-R data set, two
variables were related to social servic-
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Zero-inflated negative binomial regression predicting 12-month visit counts to mental health providers among respondents
of the National Comorbidity Survey (NCS) and the NCS Replication (NCS-R)a

NCS univariate NCS multivariate NCS-R univariate NCS-R multivariate

Variable b SE z exp(b) b SE z exp(b) b SE z exp(b) b SE z exp(b)

Sociodemographic
Age .01 .01 1.36 1.01 .03 .01 2.49∗ 1.03 –.01 .01 –.99 1.01 –.01 .01 –1.3 1.01
Education .06 .05 1.17 1.06 .10 .05 1.97∗ 1.11 .03 .03 .89 1.03 .09 .04 2.01∗ 2.99
Gender –.07 .24 –.31 .93 –.19 .25 –.76 .83 .04 .19 .19 1.04 –.18 .18 –.99 .84
Race .48 .32 1.47 1.61 1.15 .32 3.61∗∗∗ 3.16 –.07 .28 –.24 .93 .35 .28 1.26 1.42

Access
Health insurance .44 .40 1.09 1.55 1.48 .45 3.32∗∗ 4.39 –.14 .23 –.60 .87 –.10 .31 –.33 .90
Employment .07 .25 .29 1.07 –.37 .35 –1.07 .69 –.40 .18 –2.23∗ .67 –.38 .20 –1.94 .68
Urban residence .05 .50 .10 1.05 .33 .44 .76 1.39 .19 .23 .81 1.21 .24 .23 1.05 1.27

Need
Anxiety disorder .11 .24 .47 1.12 .13 .28 .49 1.14 .59 .17 3.45∗∗ 1.8 .37 .19 1.94 1.45
Mood disorder .23 .24 .97 1.26 .02 .26 .07 1.02 .39 .17 2.27∗ 1.48 .14 .22 .62 1.15
Substance use

disorder –.07 .25 –.29 .93 .26 .38 .69 1.30 –.24 .25 –.95 .79 –.29 .32 –.89 .75
Disability .51 .24 2.11∗ 1.67 .62 .29 2.15∗ 1.86 .59 .18 3.24∗∗ 1.8 .43 .23 1.90 1.54
Perceived need .32 .27 1.2 1.38 .16 .29 .55 1.17 .03 .23 .13 1.03 –.26 .27 –.95 .77

a b, unstandardized regression coefficient; exp(b), factor change in the dependent variable given a one-unit increase in the predictor. Categorical vari-
ables were dummy coded: gender (1, male; 2, female), race (1, Caucasian; 0, racial minority group), and for health insurance, employment, urban res-
idence, anxiety disorder, mood disorder, substance use disorder, disability, and perceived need (1, presence; 0, absence). For NCS multivariate analy-
sis, sociodemographic model R2=.02, access model R2

change=.02, and need model R2
change=.19, p<.001. For NCS-R multivariate analysis, sociodemo-

graphic model R2=.02, access model R2
change=.02, and need model R2

change=.19, p<.05.
∗p<.05

∗∗p<.01
∗∗∗p<.001
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es visits: lacking health insurance and
having a mental health disability.

Medical providers. In the NCS data
set, two variables were significantly
related on a univariate basis to med-
ical provider visit counts: unemploy-
ment and having a substance use dis-
order. In the NCS-R, need variables
were related to medical provider visit
counts: having an anxiety or mood
disorder, having a psychiatric disabili-
ty, and perceived treatment need.

Multivariate analyses
Tables 1–3 also present results from
multivariate ZINB analyses (final
models), testing associations between
need variables (step 3) and provider
visit count outcomes after first con-
trolling for sociodemographic vari-
ables (step 1) and access variables
(step 2). For the multivariate analy-
ses, data were available for 5,805 per-
sons in the NCS data set and for 4,220
persons in the NCS-R data set.

Mental health providers. In the
NCS data set, the need model (step
3) was significantly associated with
mental health provider visit counts
(χ2=40.49, df=12, p<.001), contribut-

ing incrementally over the access
model (likelihood ratio: χ2=30.87,
df=5, p<.001). Significant final model
variables were older age, having more
education, being Caucasian, possess-
ing health insurance, and having a
psychiatric disability.

In the NCS-R, the need model
(step 3) was significantly associated
with mental health provider visit
counts (χ2=22.84, df=12, p<.05), con-
tributing incrementally over the ac-
cess model (likelihood ratio: χ2=
14.06, df=5, p<.05). However, only
higher education level was significant
in the final model.

Social service providers. In the
NCS data set, the need model (step
3) was significantly associated with
social service provider visits (χ2=
31.24, df=12, p<.01), contributing in-
crementally over the access model
(likelihood ratio: χ2=24.57, df=5, p<
.001). Being younger, being female,
and having an anxiety or substance
use disorder were significant.

In the NCS-R data set, the access
model (step 2) incrementally en-
hanced predictions over the so-
ciodemographic model for visits to

social service providers (likelihood
ratio: χ2=10.29, df=3, p<.05), but
the need model (step 3) did not con-
tribute additional variance. Lacking
health insurance was the only signif-
icant variable.

Medical providers. In the NCS, the
access model (step 2) incrementally
contributed variance over the so-
ciodemographic model (likelihood ra-
tio: χ2=23.56, df=3, p<.001), but the
need model (step 3) did not con-
tribute incrementally. However, in
the final model only having a sub-
stance use disorder was significant.

In the NCS-R data set, the need
model (step 3) was significantly asso-
ciated with medical provider visit
counts (χ2=61.84, df=12, p<.001),
contributing incrementally over the
access model (likelihood ratio:
χ2=54.33, df=5, p<.001). Older age,
less education, rural residence, and
having an anxiety or mood disorder
were significant.

Service use versus 
service use intensity
We next assessed whether the predic-
tor variables performed differently
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Zero-inflated negative binomial regression predicting 12-month visit counts to social service providers among respondents
of the National Comorbidity Survey (NCS) and the NCS Replication (NCS-R)a

NCS univariate NCS multivariate NCS-R univariate NCS-R multivariate

Variable b SE z exp(b) b SE z exp(b) b SE z exp(b) b SE z exp(b)

Sociodemographic
Age –.01 .02 –.31 .99 –.02 .01 –2.39∗ .98 .01 .01 1.3 1.01 .00 .01 .39 1.00
Education –.07 .09 –.75 .93 –.01 .04 –.28 .99 .04 .04 .91 1.04 .07 .04 1.66 1.07
Gender .08 .28 .28 1.08 .47 .20 2.33∗ 1.6 .07 .25 –.27 1.07 –.01 .19 –.06 .99
Race .55 .47 1.17 1.73 .37 .20 1.83 1.45 .25 .36 .69 1.28 .14 .25 .55 1.15

Access
Health insurance .16 .30 .54 1.17 .10 .25 .39 1.11 –.74 .31 –2.39∗ .48 –.70 .31 –2.23∗ .50
Employment –.07 .31 –.22 .93 .02 .21 .09 1.02 .07 .23 .29 1.07 –.11 .19 –.58 .90
Urban residence .16 .33 .46 1.17 .20 .24 .83 1.22 .14 .24 .58 1.15 –.01 .2 –.03 .99

Need
Anxiety disorder .81 .41 1.99∗ 2.25 .51 .19 2.67∗∗ 1.67 .22 .23 .98 1.25 .07 .18 .37 1.07
Mood disorder .20 .33 .61 1.22 .03 .20 .15 1.03 .21 .21 .99 1.23 .17 .18 .93 1.19
Substance use

disorder .66 .50 1.31 1.93 .65 .23 2.84∗∗ 1.92 .16 .29 .55 1.17 .02 .29 .07 1.02
Disability .54 .42 1.30 1.72 .05 .23 .23 1.05 .54 .24 2.24∗ 1.72 .25 .21 1.22 1.28
Perceived need –.29 .23 –1.25 .75 –.29 .24 –1.17 .75 .01 .26 .04 1.01 –.06 .31 –.20 .94

a b, unstandardized regression coefficient; exp(b), factor change in the dependent variable given a one-unit increase in the predictor. Categorical vari-
ables were dummy coded: gender (1, male; 2, female), race (1, Caucasian; 0, racial minority group), and for health insurance, employment, urban res-
idence, anxiety disorder, mood disorder, substance use disorder, disability, and perceived need (1, presence; 0, absence). For NCS multivariate analy-
sis, sociodemographic model R2=.02; access model R2

change=.01; and need model R2
change=.23, p<.001. For NCS-R multivariate analysis, sociodemo-

graphic model R2=.01; access model R2
change=.01, p<.05; and need model R2

change=.18.
∗p<.05

∗∗p<.01
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when using ZINB univariate and mul-
tivariate analyses to model service use
(service use versus nonuse) versus
service use intensity. We found across
NCS and NCS-R analyses that vari-
ables representing all three factors in
the behavioral model of health care
use (that is, sociodemographic, ac-
cess, and need factors) were more
consistently significant in predicting
service use (especially in the NCS-R)
than in predicting treatment intensity
(results not displayed; available by re-
quest). One exception to this general
finding was that some sociodemo-
graphic variables (that is, age, gender,
race, and education) were nonsignifi-
cant in predicting service use, but
they became significant in predicting
treatment intensity (as noted above).
However, this occurred only for NCS
multivariate analyses and not for any
NCS-R analyses. 

More specifically, in the NCS data
set, psychiatric disability and per-
ceived need were associated with
both use and intensity of mental
health care services across multivari-
ate and univariate analyses. Both psy-
chiatric disability and perceived need

also were associated with use, but not
intensity, of social and medical servic-
es. Employment, urban residence,
and mood disorder presence were as-
sociated with use, but not intensity, of
mental health and social services. In
the NCS-R data set, disability again
was a consistent univariate correlate
of both use and intensity across all
three service types. On a multivari-
ate basis, other need variables (mood,
anxiety, and substance use disorders
and perceived need) were associated
with use of mental health specialty
and social services, as were demo-
graphic variables (that is, age and
race) and access variables (that is, in-
surance and employment); however,
these variables were not associated
with service use intensity. In the
medical services domain, however,
both service use and intensity had a
similar number of correlates in the
NCS-R data set, particularly the need
variables (anxiety and mood disor-
ders, disability, and perceived need).

Discussion
We found in univariate analyses that
greater intensity of mental health

care services was most consistently
associated with psychiatric variables,
such as mental health disability and
the presence of anxiety, mood, or sub-
stance use disorders. Service use in-
tensity was not consistently related to
access factors or subjectively per-
ceived need and was consistently un-
related to predisposing sociodemo-
graphic variables. In multivariate
analyses, sociodemographic and ac-
cess models were inconsistently relat-
ed to visit counts, and only after
adding objective need (that is, psychi-
atric disorders or disability) did pre-
dicting utilization significantly im-
prove in four of six models analyzed.
In two analyses, adding need vari-
ables did not improve the models, but
in one model (that is, social service
providers in NCS-R) the only signifi-
cant variable in the final model was
presence of a substance use disorder.

Our results replicate previous re-
search findings that psychiatric disor-
ders and associated disability are the
primary predictors of mental health
care use (5). In addition, the study
presented here extends this litera-
ture, demonstrating that not only
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Zero-inflated negative binomial regression predicting 12-month visit counts to medical providers for mental health–related
reasons among respondents of the National Comorbidity Survey (NCS) and the NCS Replication (NCS-R)a

NCS univariate NCS multivariate NCS-R univariate NCS-R multivariate

Variable b SE z exp(b) b SE z exp(b) b SE z exp(b) b SE z exp(b)

Sociodemographic
Age –.01 .02 –.27 .99 .02 .02 1.21 1.02 .01 .02 .42 1.01 .02 .01 2.69∗∗ 1.02
Education .05 .08 .69 1.05 .03 .07 .44 1.03 –.11 .13 –.84 .90 –.09 .03 –3.09∗∗ .91
Gender –.08 .46 –.18 .92 .24 .33 .72 1.27 .08 .26 .32 1.08 .33 .18 1.83 1.39
Race –.11 .43 –.27 .90 .05 .36 .15 1.05 –.31 .31 –.99 .73 .30 .25 1.19 1.35

Access
Health insurance –.44 .52 –.85 .64 .07 .37 –.20 1.07 –.21 .39 –.55 .81 –.38 .21 1.83 .68
Employment –.97 .36 –2.73∗∗ .38 –.61 .34 –1.81 .54 –.34 .36 –.94 .71 –.16 .17 –.96 .85
Urban residence .79 .94 .84 2.2 .21 .35 .58 1.23 –.23 .35 –.66 .79 –.31 .15 –2.00∗ .73

Need
Anxiety disorder .47 .48 .97 1.60 .19 .31 .63 1.21 .65 .24 2.72∗∗ 1.92 .30 .15 2.06∗ 1.35
Mood disorder .23 .52 .43 1.26 –.26 .31 –.84 .77 .60 .30 2.00∗ 1.82 .40 .17 2.38∗ 1.49
Substance use

disorder 1.59 .38 4.21∗∗∗4.90 .98 .46 2.13∗ 2.66 .18 .83 .21 1.2 –.27 .27 –.99 .76
Disability .86 .55 1.56 2.36 .42 .38 1.1 1.52 .91 .32 2.83∗∗ 2.48 .37 .21 1.81 1.45
Perceived need –.78 .63 –1.25 .46 –.58 .84 –.69 .56 .47 .23 2.06∗ 1.60 .51 .26 1.92 1.67

a b, unstandardized regression coefficient; exp(b), factor change in the dependent variable given a one-unit increase in the predictor. Categorical vari-
ables were dummy coded: gender (1, male; 2, female), race (1, Caucasian; 0, racial minority group), and for health insurance, employment, urban res-
idence, anxiety disorder, mood disorder, substance use disorder, disability, and perceived need (1, presence; 0, absence). For NCS multivariate analy-
sis, sociodemographic model R2=.03; access model R2

change=.01, p<.01; and need model R2
change=.28. For NCS-R multivariate analysis, sociodemo-

graphic model R2=.06, access model R2
change=.01, and need model R2

change=.27, p<.001.
∗p<.05

∗∗p<.01
∗∗∗p<.001
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service use but also service use inten-
sity is substantially related to objec-
tive need factors, such as psychiatric
disorders and disability. These find-
ings help quantify those from previ-
ous studies on the behavioral model
of health care use, suggesting that al-
though sociodemographic and access
factors may contribute to the amount
of mental health care use, the primary
determinant appears to be objective
need, as indexed by the presence of
psychiatric disorders or disability re-
lated to mental health.

General findings
Overall, in the NCS data set, fewer
consistent correlates of service use in-
tensity were identified than correlates
for service use, and fewer correlates
were identified for services provided
by social service providers and med-
ical providers than for services pro-
vided by mental health providers. In
the NCS-R data set, service use again
was better accounted for than service
intensity, except that both service use
and intensity for services provided by
a medical provider were consistently
associated with objective and subjec-
tive need variables. These findings
suggest that use of services provided
by a mental health care provider may
have been more sensitive to objective
and subjective need in the NCS era
(1990–1992), whereas mental health
services provided by a medical
provider may be particularly sensitive
to needs factors in more recent times
(2001–2003 for the NCS-R). This
shift is consistent with the general
trend of increased provision of men-
tal health care by medical providers
and stable or reduced use of mental
health specialty services noted in oth-
er comparisons of the NCS and NCS-
R data sets (28).

Taken together, these unique find-
ings suggest that, especially in more
contemporary times, the managed
care initiative’s embrace of rationally
allocated health care services based
on objective need has strongly influ-
enced both the use and intensity of
mental health care services. In both
eras (NCS, 1990–1992; NCS-R,
2001–2003) the presence of a psychi-
atric disorder or associated disability
(that is, objective need for treatment)
more consistently appeared to drive

the initial use and continued use of
services. However, in the early 1990s,
when managed care was just taking
root (that is, in the NCS data set), so-
ciodemographic variables were asso-
ciated with service use intensity. In
the next decade (during the NCS-R),
sociodemographic and access factors
were more equally and consistently
associated with initiation of service
use, compared with the NCS period;
however, by that time objective need
(that is, psychiatric disorders and dis-
ability) clearly was the dominant cor-
relate of treatment use intensity.

Specific findings
More specific findings warrant com-
ment. In the NCS, anxiety disorder
was the psychiatric disorder most
consistently associated with use of
services provided by social service
providers, and substance use disor-
der was the psychiatric disorder most
associated with use of services pro-
vided by medical providers. In the
NCS-R, mood and anxiety disorders
were particularly associated with in-
tensity of mental health services pro-
vided by a medical provider. Thus, al-
though specific relationships be-
tween the type of psychiatric disor-
der and mental health service use
varied by provider type, the study’s
overall results support a positive rela-
tionship between amount of mental
health care use and presence of a
mood (3,6), anxiety (3,6,10), or sub-
stance use disorder (3,6).

Associations between different
types of objective need (psychiatric
disorders and disability) and the ex-
tent of use of mental health–related
services varied between the NCS
cohort (1990–1992) and the NCS-R
cohort (2001–2003). For example,
Tables 1–3 indicate that compared
with the NCS-R, in the NCS so-
ciodemographic variables were
more consistently related to mental
health services provided by a mental
health provider or a social service
provider but not to those provided
by a medical provider. In contrast,
compared with the NCS, in the
NCS-R, objective need variables
were more consistently related to
mental health visits to a mental
health provider or a medical
provider but not to a social service

provider. This finding may be partly
explained by the reduction of stigma
related to mental illness and in-
creased acceptance of psychotropic
medications (29,30) between the
NCS and NCS-R time periods. Ad-
ditional factors such as financing of
health care and social services (for
example, copayments and limits on
specialty mental health care) are
subject to change over time and may
contribute to different patterns of
mental health–related morbidity
and service use (31).

Sociodemographic and access vari-
ables were not as consistently associ-
ated with service use as objective
need variables. However, age and ed-
ucation were significant service use
correlates in two or more analyses.
On a multivariate basis, older age was
associated with increased service use
intensity from a mental health care
provider in the NCS and increased
service use intensity from a medical
provider in the NCS-R, whereas
younger age was associated with in-
creased service use intensity from a
social service provider in the NCS.
Thus our study showed that older in-
dividuals appear to use more formal
health care services and that younger
adults tend to use more allied social
services for mental health problems,
consistent with the findings of a pre-
vious study (1).

Education was positively associated
with intensity of service use from
mental health providers in multivari-
ate analyses for the NCS and NCS-R
cohorts. This finding was consistent
with previous findings on service use
(32), although our study extended
these findings to intensity of service
use. However, education was inverse-
ly associated with intensity of mental
health–related services provided by a
medical provider in NCS-R multi-
variate analyses. This finding suggests
that although medical services for
psychiatric problems were equally
used by persons of all levels of educa-
tion even as recently as a decade ago,
in recent years persons with more ed-
ucation may be less likely to use as
many physician-provided services for
mental health, perhaps increasingly
relying upon specialty mental health
services.

Interestingly, gender and race had
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no more than one significant associa-
tion with mental health–related serv-
ice use intensity across provider
types. On a multivariate basis in the
NCS cohort, Caucasian race was asso-
ciated only with service use provided
by mental health providers, and fe-
male gender was associated only with
service use provided by human and
social service providers. Those posi-
tive findings replicate results from
NCS service use studies, suggesting
that in the NCS cohort not only serv-
ice use but also service use intensity
was related to gender (in social serv-
ices) and race (in mental health spe-
cialty services) (1). The absence of
such relationships with service use in-
tensity in the NCS-R cohort suggests
that gender and race may play a
smaller role over the past decade in
service use patterns.

Two of three access variables,
health insurance and employment
status, had more than one significant
relationship with service use across
univariate and multivariate analyses.
Health insurance was unrelated to
service use intensity of medical care
for mental health–related problems
but was positively related to mental
health specialty use in the NCS only
and inversely related to human and
social service use in the NCS-R only.
The past decade has emphasized
managed care and reducing mental
health costs at a rate disproportion-
ate to those of other health care
(33). Thus lacking insurance now
appears to be associated with seek-
ing less costly social services for
mental health, perhaps in part be-
cause having insurance may no
longer be sufficient to let people ob-
tain or afford mental health special-
ty care.

Several instances were found
where a given predictor variable was
correlated with treatment use intensi-
ty in a univariate analysis but lost sig-
nificance when other variables were
controlled for in multivariate analysis.
For example, NCS-R analyses dem-
onstrated at least some significant
univariate associations for need vari-
ables; however, these associations
were not significant when multivari-
ate analysis was performed. It is pos-
sible that the lack of multivariate as-
sociation for these variables is due to

shared variance between need, so-
ciodemographic characteristics, and
access factors and that controlling for
sociodemographic and access factors
accounts for the association between
need and service use.

Previous studies tend to indicate a
larger number of consistent signifi-
cant relationships, compared with
our study—especially for demo-
graphic correlates of treatment use.
This discrepancy can be explained by
two methodological factors. First,
sociodemographic and need vari-
ables have a greater and more con-
sistent relationship with predicting
treatment access (which has been ex-
plored previously) than treatment
intensity (which was confirmed by
our findings). Second, research that
examined correlates of mental health
treatment intensity (14,15) did not
use newer analyses designed to ac-
count for skewed visit count distri-
butions. The latter studies (14,15)
found that the number and types of
mental disorders were consistently
related to treatment use intensity
(but not for mental health services
provided by a medical provider);
however, our study did not find these
correlations to be consistent. Be-
cause using such skewed data can re-
sult in mistakenly concluding that
nonmeaningful relationships are sta-
tistically significant (18), the previ-
ous work should be cautiously inter-
preted given our findings. On the ba-
sis of new statistical advances, we
would argue that sociodemographic
and access variables are related more
to entering treatment than to treat-
ment intensity. It also is possible,
however, that changes in health care
delivery over the past two decades
have progressively reduced the influ-
ence of sociodemographic and en-
abling factors (for example, ethno-
cultural background, gender, and in-
surance) in determining the amount
of services that people receive for
mental health problems.

Methodological limitations should
be taken into account when inter-
preting these findings. Self-report
has demonstrated some underesti-
mation of visit counts (34). Addition-
ally, more psychometrically robust
measures of disability or perceived
need may better operationalize per-

ceived need than the single items
use. Finally, the three classes of
treatment providers are not neces-
sarily independent of each other, be-
cause previous research has indicat-
ed that some individuals use multi-
ple types of providers for mental
health treatment (28).

Conclusions
This study adds to literature on fac-
tors associated with mental health
care use by extending prior findings
concerning the role of objective
need (that is, psychiatric morbidity
and disability) as a robust correlate
of intensity of mental health care use
across three types of providers and
sociodemographic factors (for exam-
ple, gender and ethnicity) and en-
abling factors (for example, insur-
ance, employment, and education)
as robust correlates of initiating
mental health services but not of
continuing services. Our findings
also suggest that the objectively de-
termined presence of a psychiatric
disorder and associated disability are
more important determinants of
mental health care use recently (that
is, in the NCS-R cohort) than they
were a decade ago (that is, in the
NCS cohort). Although these data
cannot directly elucidate changes in
well-documented disparities in men-
tal health care use based on such fac-
tors as gender and race (1), they in-
dicate that—to the extent that psy-
chiatric diagnoses are evaluated
without bias for demographic fac-
tors—providers of mental health
services may be basing their deci-
sions about the amount of services
provided to patients less on predis-
posing factors and more on objec-
tively determined psychiatric need.
More direct empirical tests of this
hypothesis are needed. Overall, the
demonstration of some consistency
and some alterations in the patterns
of associations between factors in the
behavioral model of health care use
and service use intensity in the two
survey periods indicates that as the
health care system (for example, fi-
nancing and service delivery models)
changes over time, it is essential to
monitor the pattern of service use
correlates in order to guide future
planning for mental health services.
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