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The high prevalence of major
and subthreshold depression
in the primary care setting

(1–5), in conjunction with high levels
of associated disability (6–8), make it
imperative that primary care physi-
cians provide effective treatment for
their depressed patients. Random-
ized controlled trials have clearly
shown that enhancing the quality of
pharmacotherapy and psychotherapy
improves the outcomes of depressed
patients (9–13). However, to our
knowledge only one observational
study has been conducted in routine
practice settings showing that higher-
quality care is associated with better
clinical outcomes (14). In the Medical
Outcomes Study, patients with severe
depression who received higher-qual-
ity care, especially those receiving
both counseling and appropriate anti-
depressant medication, experienced
greater improvement in functional
limitations (14).

The hypothesis of the nonexperi-
mental study reported here was that
patients receiving care for depression
provided in concordance with treat-
ment guidelines developed by the
Agency for Healthcare Research and
Quality (AHRQ) (15) will have better
outcomes than patients receiving care
that is not in concordance with the
guidelines (9). Depression treatment
is defined as guideline concordant if
either the physician prescribes an ad-
equate dosage of an antidepressant
medication and the patient adheres to
the pharmacotherapy regimen over
time or if the patient makes regular
visits to a mental health specialist for
psychotherapy (15). However, in rou-
tine practice, fewer than half of pa-
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Objective: This longitudinal, nonexperimental study examined
whether depression treatment provided in concordance with guide-
lines developed by the Agency for Healthcare Research and Quality
(AHRQ) is associated with improved clinical outcomes. Methods: The
medical, insurance, and pharmacy records of a community-based sam-
ple of 435 subjects who screened positive for current major depression
were abstracted to ascertain whether depression treatment was re-
ceived and whether it was provided in accordance with AHRQ guide-
lines. Regression analyses estimated the impact of guideline-concor-
dant treatment on the change in depression severity and on mental
and physical health over a six-month period. An instrumental variables
analysis was used to check the sensitivity of the results to selection
bias. Results: A total of 106 subjects were treated for depression by
105 different primary care and specialty providers. Sixty percent of
the sample had current major depression, and about 40 percent had
subthreshold depression. Only 29 percent of the patients received
guideline-concordant treatment. For patients with major depression,
guideline-concordant care was significantly and substantially associat-
ed with improved depression severity but not with improvements in
overall mental or physical health. The instrumental variables analysis
indicated that the standard regression analysis underestimated the
treatment effect by 21 percent. For those with subthreshold depres-
sion, guideline-concordant care was not associated with improved out-
comes. Discussion and conclusions: This community-based, nonexper-
imental study found a positive relationship between the quality of care
for depression and clinical outcomes for patients with major depres-
sion in routine practice settings. (Psychiatric Services 52:56–62, 2001)



tients treated for depression receive
care in concordance with AHRQ
guidelines (10,16–19), and practice
patterns appear to vary substantially
across clinical settings (20).

Although subthreshold or minor
depression is defined differently in
different studies (1), it has been
found to be associated with substan-
tial impairment and to be an impor-
tant risk factor for the onset of a ma-
jor depressive episode (6,21–25). An
important area of debate is whether
patients with subthreshold depres-
sion should be treated or whether a
period of watchful waiting should be
initiated instead (4,26,27). The em-
pirical evidence concerning the effec-
tiveness of treating subthreshold de-
pression is mixed, with some studies
reporting that treatment is effective
(8,28–30) and others that it is not
(10–12). To contribute to the litera-
ture on treating subthreshold depres-
sion, this analysis estimated separate
treatment effects for providing guide-
line-concordant care to patients with
subthreshold depression and those
with major depression. 

Methods 
The sampling procedures have been
described in detail elsewhere (31).
Briefly, 11,078 people in rural and ur-
ban areas of Arkansas were screened
for depression over the telephone in
1993. Of 636 eligible participants,
470 (73.9 percent) participated in a
face-to-face interview at baseline. We
conducted follow-up telephone inter-
views with 455 of these subjects (96.8
percent) six months after the baseline
interview to determine the type and
extent of services used. To adjust for
the sampling design and to increase
the representativeness of study par-
ticipants to those screening positive,
all descriptive and inferential statis-
tics were calculated using statistical
weights.

Subjects were asked to identify by
name and address all health care pro-
fessionals visited between baseline
and the six-month follow-up. Addi-
tional health care professionals not
named by the subjects were identi-
fied from their insurance or pharma-
cy records or from the medical
records of the identified health care
professionals. Complete sets of

billing, medical, and pharmacy rec-
ords were collected for 435 subjects
(95.6 percent) who completed the six-
month follow-up interview. 

A rigorous protocol was developed
to abstract accurate information on
service use from the medical, phar-
macy, and billing records. For each
outpatient visit, we abstracted infor-
mation about the diagnoses made,
medications prescribed, and symp-
toms mentioned in the clinical notes.
A depression visit was defined as any
outpatient encounter during which a
diagnosis of depression was made, an
antidepressant medication was pre-
scribed, or depression was mentioned
in the clinical notes. 

Using these criteria, 115 of the 435
subjects with current depressive
symptoms had a depression visit in
the six months after the baseline in-
terview. Of the 115 patients, 106 had
complete data for all variables used in
the analysis. These 106 patients were
treated for depression by 105 differ-
ent providers. The 106 patients con-
stituted the sample used to compare
the outcomes of those receiving
guideline-concordant care with those
not receiving concordant care. Out-
comes included disease-specific
measures of depression severity and
generic measures of mental health
and physical health. 

Clinical improvement was meas-
ured by the change between baseline
and six months in the severity score
on the Inventory to Diagnose De-
pression (IDD). The IDD is a self-re-
ported depression severity scale that
has been shown to be reliable and
highly correlated with interviewer-
rated scales (32). Possible IDD scores
range from 0 to 100. Lower scores in-
dicate less severe depression; there-
fore, change scores (pre minus post)
that are positive indicate improved
outcomes. 

Outcomes not specific to depres-
sion were measured using two sub-
scales from the Short Form Health
Survey (SF-36) (33,34)—the mental
component summary score (MCS)
and the physical component summa-
ry score (PCS). The dependent vari-
ables representing functioning were
measured by the change in the MCS
and PCS scores between baseline and
six months. The change scores were
reverse-coded so that positive values
would represent improvement.

Quality of depression care was de-
fined dichotomously. Treatment re-
ceived in the six months after baseline
was categorized as high quality if it
was provided in concordance with
AHRQ guidelines for depression care
during the acute stage of illness.
Treatment was defined as guideline
concordant if during the six months
after baseline, the patient reported
taking an adequate dosage of antide-
pressant medications for 75 percent
or more of the days during an eight-
week period or the administrative
records indicated that the patient
made eight or more visits to a special-
ty mental health provider over a 12-
week period. It should be noted that
this definition of guideline-concor-
dant care is based on both patient
self-report and administrative rec-
ords, that is, medical, billing, and
pharmacy records. 

Covariates in the analysis included
age, gender, the ratio of family in-
come to the poverty line, physical co-
morbidity, psychiatric comorbidity,
and treatment sector. Physical comor-
bidity was measured at baseline by
the number of chronic physical prob-
lems the subject reported, using a
standardized checklist. Psychiatric
comorbidity was measured at base-
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line using the Quick Diagnostic Inter-
view Schedule and represents a count
of nine potential lifetime psychiatric
diagnoses other than depression or
dysthymia (35). Patients making any
visits to a mental health specialist
were categorized as being treated in
the mental health sector. 

We used ordinary least-squares re-
gression analysis in conjunction with
the change scores to test the hypoth-
esis that those receiving guideline-
concordant care had better outcomes.
To determine whether the effective-
ness of higher-quality care was the
same for patients with major depres-
sion and subthreshold depression, an
interaction term between quality of
care and meeting diagnostic criteria
for major depression was specified. A
count of depression symptoms (0 to
nine symptoms) experienced in the
two weeks before the baseline inter-
view was made using the IDD. Sub-
jects reporting five or more symp-
toms were coded as meeting diagnos-
tic criteria for current major depres-
sion, and those with fewer than five
symptoms were coded as meeting cri-
teria for subthreshold depression.
The IDD has been shown to have
high specificity and sensitivity com-
pared with diagnostic assessment by a
clinician (32,35).

Because receiving guideline-con-
cordant care and meeting diagnostic
criteria were both measured dichoto-
mously, the main effect for guideline-
concordant care represents the treat-
ment effect for those with subthresh-
old depression, and the interaction

term represents the added treatment
effect for those meeting diagnostic
criteria for current major depression.
The overall treatment effect for those
meeting diagnostic criteria is given by
the sum of the main effect and the in-
teraction effect. The significance of
the overall treatment effect for those
meeting diagnostic criteria was deter-
mined using an F test, which tests
whether the sum of the coefficients
for the main effect and the interac-
tion effect is different from zero.

Because this was an observational
study, the estimated treatment effect
is negatively biased if patients receiv-
ing guideline-concordant care have
greater unmeasured illness severity
than patients not receiving guideline-
concordant care. It should be noted
that both provider and patient behav-
ior may contribute to negative selec-
tion bias. Negative selection bias may
result from clinicians providing high-
er-quality care to patients with
greater unmeasured severity of illness
and from patients with greater un-
measured severity of illness being
more likely to adhere to treatment
regimens. 

Because selection bias was poten-
tially an important problem in this
nonexperimental study (36), we con-
ducted a sensitivity analysis using a
Heckman selection model. In the
probit selection equation, which pre-
dicted guideline-concordant care, the
instrumental variable was specified to
be the travel time to the provider
(37). Travel time has been shown to
significantly and substantially predict

receiving guideline-concordant care,
but it should not be associated with
outcomes directly (31). The Heck-
man selection model was estimated
using full information maximum like-
lihood and included all observations
in both the probit selection equations
and the linear outcomes equations. 

Results
Descriptive statistics for the 106 pa-
tients in the study are provided in
Table 1. Sixty percent met diagnostic
criteria for current major depression,
and the remaining 40 percent met the
criteria for subthreshold depression.
Eighty-seven percent of subjects met
lifetime criteria for major depression.
Approximately 29 percent of the sam-
ple received depression care in con-
cordance with AHRQ guidelines. Al-
most all of the patients defined as re-
ceiving guideline-concordant care
were getting an adequate dosage and
duration of antidepressant medica-
tion—100 percent of the patients in
the general medical sector and 85
percent of those in the mental health
sector. 

The mean±SD IDD change score
was 3.22±14.65; change scores ranged
from –32.0 to 56. A quarter of the
sample (24 percent) improved by
more than 10 points, and 10 percent
improved by more than 20 points. In
contrast, 17 percent of the patients’
IDD scores declined by more than 10
points, and 7 percent declined by
more than 20 points. 

The two diagnostic groups—those
with major depression and those with
subthreshold depression—and the
two quality-of-care groups—those
who received guideline-concordant
care and those who did not—repre-
sent four distinct groups of patients.
Although the regression analysis used
an interaction term to test the study’s
hypothesis, it is also helpful to look at
outcomes in each of these four groups
separately. The unadjusted outcomes
and 95 percent confidence intervals
for each of the four groups are graph-
ically displayed in Figure 1. For pa-
tients with major depression, im-
provements in depression severity
and mental health were greater for
those receiving guideline-concordant
care than for those not receiving
guideline-concordant care, but the
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Demographic and clinical characteristics of 106 persons treated for depression

Variable Mean or % SD

Dependent variables
Inventory to Diagnose Depression change score 3.21 14.65
Mental component summary change score 6.63 12.58
Physical component summary change score .98 6.23

Explanatory variables
Over age 55 (%) 30 
Female (%) 68 
Caucasian (%) 82 
Ratio of income to the poverty line 2.71 2.48
Number of comorbid medical conditions 3.39 2.30
Number of comorbid psychiatric conditions 2.16 1.90
Treated in the mental health sector (%) 31 
Met criteria for current major depression (%) 60 
Received guideline-concordant care (%) 29 



difference was not statistically signifi-
cant. For patients with subthreshold
depression, those receiving guide-
line-concordant care did not appear
to have better outcomes than those
not receiving guideline-concordant
care. Patients who met diagnostic cri-
teria for major depression appeared
to have had greater improvement in
depression severity than patients who
did not meet diagnostic criteria. 

Table 2 shows the results of the
standard regression analyses. For the
regression predicting the change in
the IDD score, a positive parameter
estimate indicated improvement in
depression severity. The most sub-
stantial and significant predictor was
the variable indicating whether the
patient met diagnostic criteria for ma-
jor depression. Patients with five or
more symptoms had a 9.2-point im-
provement over patients with four or
fewer symptoms. Guideline-concor-
dant care had a nonsignificant main
effect and a significant (p=.02) inter-
action effect with a diagnosis of major
depression. 

The nonsignificance of the main ef-
fect in conjunction with the signifi-
cance of the interaction effect indi-
cates that patients with major depres-
sion who received guideline-concor-
dant care showed greater improve-
ment in depression severity than pa-
tients who did not receive guideline-
concordant care, but that patients
with subthreshold depression who re-
ceived guideline-concordant care did
not show greater improvement than
patients who did not receive guide-
line-concordant care. 

The total impact of receiving guide-
line-concordant care for patients with
major depression is given by the sum
of the regression coefficients for the
main effect (–4.2) and the interaction
effect (+14.3). Thus for patients with
major depression, those receiving
guideline-concordant care were pre-
dicted to have a 10.1-point improve-
ment in depression severity. The total
treatment effect for patients with ma-
jor depression was significant (F=
6.04, df=1, 90, p=.02). 

The MCS and PCS change scores
were reverse-coded so that a positive
parameter estimate indicates im-
provement. Patients with major de-
pression were not significantly more

likely than those with subthreshold
depression to show an improvement
in the MCS and PCS scores. Neither
the main effect nor the interaction ef-
fect for guideline-concordant care
was significant in either regression.
Likewise, the total treatment effect
for patients with major depression
who received guideline-concordant

care was not statistically significant
according to the F tests. 

Table 3 shows the results of the
Heckman selection model. The first
set of parameter estimates is from the
selection equations—the probit re-
gressions predicting receipt of guide-
line-concordant care. The second set
of parameters is from the corrected
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Regression coefficients for depression severity and for mental health and physical
health outcomes for 106 persons treated for depression

Change Mental Physical
score on component component
Inventory summary summary
to Diagnose change change

Variable Depression score score

Intercept –6.69 1.88 –1.45
Over age 55 1.76 0 –1.03
Female 2.23 2.70 1.80
Caucasian –2.30 –.43 –1.21
Ratio of income to the poverty line 1.78∗∗ 1.45∗ .01
N of comorbid medical conditions .12 .60 –.16
N of comorbid psychiatric conditions –1.52 –1.16 .54
Treated in the mental health  sector 3.30 4.49 –1.07
Met criteria for major depression 9.16∗∗ –3.58 2.85
Received guideline-concordant care –4.23 –5.82 –1.03
Interaction of concordant care

and major depression 14.32∗ 10.97 1.49
R2 .29 .15 .15

∗p<.05
∗∗p<.01

FFiigguurree  11

Unadjusted change scores for depression severity and mental and physical health
outcomes of 106 persons treated for depression for six months, by whether they
had major or subthreshold depression and whether or not they received guideline-
concordant care1
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outcomes equations—the linear re-
gression predicting the change score. 

In the model, decreasing travel time
by one hour in this rural sample in-
creased the odds of receiving guide-
line-concordant care by 3.4 times (31).
Although travel time is not a weak in-
strument, it is also not a particularly
strong instrument. Therefore, the in-
strumental variables analysis should
be interpreted only as a sensitivity
analysis. 

Compared with the standard analy-
sis of change in depression severity,
the Heckman selection model esti-
mated a substantially smaller (nega-
tive) main effect for guideline concor-
dance and a smaller and less signifi-
cant (p=.06) interaction effect for a
diagnosis of major depression. The
estimate of rho was negative (–.56)
and significantly different from zero
(p=.001), suggesting that unobserved

case-mix factors were positively cor-
related with receiving guideline-con-
cordant care and negatively correlat-
ed with improved depression severi-
ty—that is, the instrumental variables
analysis suggests that there was nega-
tive selection bias in the standard
analysis. 

The total treatment effect estimat-
ed by the selection model was larger
than the total effect in the standard
analysis (–.3±12.5=12.2). The Wald
test of whether the main effect plus
the interaction effect was different
from zero was significant (χ2=6.82,
df=1, p=0.01), which indicates that
there was a positive treatment effect
for patients with major depression.
Results of the selection model sug-
gest that the standard analysis may
have overestimated the negative
treatment effect of guideline-concor-
dant care for patients with subthresh-

old depression and underestimated
the total positive treatment effect
(main effect plus interaction effect)
for patients with major depression. In
the Heckman models predicting
change in MCS and PCS scores, the
estimates of rho were not significant-
ly different from zero, indicating no
selection bias.

Discussion and conclusions
This study monitored patients treated
for current depression over a six-
month period to determine the im-
pact of quality of care, as measured by
concordance with AHRQ treatment
guidelines, on clinical outcomes. Only
29 percent of depressed patients
treated in routine practice settings re-
ceived guideline-concordant care
during the study period, which is con-
sistent with results obtained from the
National Comorbidity Study (18). 

Results of the regression analyses
indicated that patients with major de-
pression who received guideline-con-
cordant care experienced significant-
ly and substantially greater improve-
ment in depression severity than pa-
tients who did not receive such care.
Thus this purely observational study
has documented a positive relation-
ship between guideline-concordant
care and clinical depression outcomes
in routine practice settings. The find-
ings support the results of previous
experimental studies on the effective-
ness of enhanced depression treat-
ment (9–13).

A possible reason why so few previ-
ous observational studies have sup-
ported the hypothesis that higher-
quality care leads to better outcomes
is that nonrandom selection into the
high-quality group may result in se-
lection bias, which causes the regres-
sion analysis to underestimate the
true treatment effect. Selection bias
probably caused the treatment effect
to be underestimated in this analysis
as well, and thus the treatment effects
reported here should be interpreted
as conservative estimates. In fact, the
sensitivity analysis conducted using a
Heckman selection model estimated
a treatment effect 21 percent larger
([12.2–10.1]/[10.1]) than in the stan-
dard analysis. 

However, it should be noted that
the treatment effect estimated from
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Heckman selection model regression coefficients for depression severity and for
mental health and physical health outcomes for 106 persons treated for depres-
sion

Change Mental Physical
score on component component
Inventory summary summary
to Diagnose change change

Variable Depression score score

Probit equation
Intercept –2.28 –2.67∗ –2.74∗∗

Over age 55 .39 .45 .32
Female .24 .03 .07
Caucasian 1.69 2.27∗ 2.37∗∗

Ratio of income to the poverty line –.08 –.06 –.06
Comorbid medical conditions –.18 –.20 –.19
Comorbid psychiatric conditions .29∗∗ .23∗ .21∗

Treated in the mental health sector .60 .91∗ 1.03∗

Met criteria for major depression .13 .20 .19
Travel time to provider –.52∗ –.64∗ –.75∗

Corrected outcomes equation
Intercept –6.25 2.39 –.78
Over age 55 3.92 –.10 –1.53
Female 3.79 2.79 2.02
Caucasian –.64 .23 –.33
Ratio of income to the poverty line 1.69∗∗ 1.43∗ –.05
N of comorbid medical conditions –.41 .55 –.04
N of comorbid psychiatric conditions –1.11 –1.17 .54
Treated in the mental health sector 2.25 4.19 –1.44
Met criteria for major depression 10.12∗∗ –3.54 2.76
Received guideline-concordant care –.26 –4.70 .21
Interaction of concordant care

and major depression 12.48 10.56 1.20
Sigma 12.87∗∗ 11.48∗∗ 5.91∗∗

Rho –.56∗ –.18 –.45

∗p<.05
∗∗p<.01
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the selection model is generalizable
only for the subsample of patients
whose care could theoretically have
been affected by the instrumental
variable used—travel time to care
(38). Specifically, the larger treatment
effects estimated by the selection
model are not generalizable to pa-
tients whose severity of illness was so
low or so high that geographic acces-
sibility would not have influenced
whether they received guideline-con-
cordant care. 

Results also indicated that there
was not a positive treatment effect for
patients with subthreshold depres-
sion. The positive impact of receiving
guideline-concordant care for pa-
tients meeting diagnostic criteria was
statistically significant and clinically
relevant. However, the estimated
treatment effect for those with sub-
threshold depression was not signifi-
cant in this sample. This finding sug-
gests that patients meeting diagnostic
criteria for major depression may re-
spond better to medication manage-
ment than patients with subthreshold
depression. However, the larger
treatment effect observed for patients
with major depression than for pa-
tients with subthreshold depression
may also simply reflect a floor effect.
Patients meeting diagnostic criteria
for major depression had greater de-
pression severity at baseline than pa-
tients with subthreshold depression
(35.4 versus 13.4, t=12.7, df=104,
p<.01). Therefore, patients meeting
criteria for current major depression
had greater room for improvement
than those with subthreshold depres-
sion. 

Although the severity of depression
is closely linked with overall physical
and mental health, it should not be
surprising that a strong positive rela-
tionship was not observed in this rela-
tively small sample during the rela-
tively brief study period. The statisti-
cal power to detect the modest in-
crease in incremental R2 associated
with adding guideline-concordant
care to the MCS outcomes regression
equation was only .4. The complete
lack of association between guideline-
concordant care and the PCS change
score may have been an artifact of
how the PCS score is calculated. Si-
mon and colleagues (39) have argued

that because the mental health and
role-emotional subscales of the SF-36
actually make negative contributions
to the PCS score, improvements in
these two subscales may offset poten-
tial increases in PCS scores resulting
from improvements in the physical
health subscales, such as physical
function, role-physical, bodily pain,
and general health perception (39). 

The design of this study has both
strengths and limitations. A major
strength is its focus on a single tracer
condition, major depression, which
allows the relationship between con-
cordance with disease-specific treat-
ment guidelines and disease-specific
clinical outcomes to be examined ac-
curately. Another strength is that the
research was based on a community
sample of individuals and their clini-
cians. The fact that this sample in-
cluded just as many providers as pa-
tients increases the generalizability of
the findings across many different
types of treatment settings through-
out the state of Arkansas. 

The biggest threat to generalizabil-
ity in this study involves the antide-
pressant medications that were being
prescribed during the study period.
The prescribing patterns of providers
in this sample reflected a transition
period from tricyclic antidepressants
to selective serotonin reuptake in-
hibitors. Consequently, the estimated
treatment effect of guideline-concor-
dant care provided during the study
period likely underestimates the cur-
rent treatment effect. �
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