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■ O B J E C T I V E We examined the relationships
among depressive symptoms, physician diagnosis of
depression, and charges for care.
■ S T U D Y  D E S I G N We used a prospective
observational design.
■ P O P U L A T I O N Five hundred eight new adult
patients were randomly assigned to senior residents
in family practice and internal medicine.
■ O U T C O M E S  M E A S U R E D Self-reports of
health status assessment (Medical Outcomes Study
Short Form-36) and depressive symptoms (Beck
Depression Inventory) were determined at study
entry and at 1-year follow-up. Physician diagnosis of
depression was determined by chart audit; charges
for care were monitored electronically.
■ R E S U L T S Symptoms of depression and the
diagnosis of depression were associated with
charges for care. Statistical models were developed
to identify predictors for the occurrence and magni-
tude of medical charges. Neither depressive symp-
toms nor diagnosis of depression significantly pre-
dicted the occurrence of charges in the areas stud-
ied, but physician diagnosis of depression predicted
the magnitude of primary care and total charges.
■ C O N C L U S I O N S A complex relationship
exists among depressive symptoms, the diagnosis of
depression, and charges for medical care.
Understanding these relationships may help primary
care physicians diagnose depression and deliver pri-
mary care to depressed patients more effectively
while managing health care expenditures.
■ K E Y W O R D S Depression; fees and charges
and utilization; primary health care. (J Fam Pract
2002; 51:540–544)

As US medical care has evolved, physicians have
been expected to recognize and treat mental

health problems in primary care,1 “the hidden men-
tal health network.”2,3 Primary care clinicians are
expected to observe signs of possible mental health
problems, incorporate those observations into differ-
ential diagnoses, and decide which problems to treat
or monitor and which to send for consultation or
referral.4 These decisions can have important finan-
cial and health consequences, especially in dealing
with depression.

Depression is common in the community5 and
among primary care patients, 6% to 9% of whom
report symptoms of major depression.6–8 An addi-
tional 10% to 15% of primary care patients show
signs of less severe but important depressive prob-
lems.8,9 “Subclinical depression” is marked by
symptoms that might indicate physical disease,
signs of depression, or both; recognition may affect
costs of care.10–13

Research has begun to define the impact of depres-
sion on processes14 and costs of care.15–17 For example,
elderly patients reporting symptoms of depression
have more laboratory tests performed at higher cost.15

Primary care patients diagnosed with depression had
total yearly health care costs almost double those of
patients without depression, with increased costs sec-
ondary to higher medical utilization and not mental
health specialty treatment.16 There is evidence that
depressive symptoms and the diagnosis of depression
may predict increases in costs of care.17

Costs of care might be influenced by the model
used by primary care physicians to identify depres-
sion.18 For example, a biomedical model might use
more laboratory testing to reach a diagnosis of depres-
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O R I G I N A L R E S E A R C H

■ Diagnosis of depression is associated with
higher costs.

■ Failure to diagnose depression may raise lab-
oratory costs.

■ Diagnosis of depression with few symptoms
deserves study.
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sion by exclusion, whereas a psychosocial model
would use fewer laboratory tests while the physician
pursues psychosocial issues. To identify optimal
strategies for practice, it is important to determine
how symptoms of depression and physician diagno-
sis of depression might interrelate and affect medical
care costs.

We explored the following hypotheses: (1) that
there are significant differences in each type of
charge determined by the presence or absence of
symptoms and diagnosis of depression; (2) that
depressive symptoms and physician diagnosis of
depression predict the occurrence of charges for
specialty care, emergency services, laboratory servic-
es, and hospitalization; and (3) that depressive symp-
toms and physician diagnosis of depression predict
the magnitude of medical charges for primary care,
specialty care, emergency services, laboratory servic-
es, hospitalization, and total charges.

M E T H O D S
Study  des ign

Five hundred eight adult nonpregnant new patients
were assigned randomly to primary care providers in
either family practice or general internal medicine
clinics in a teaching hospital. Children younger than
18 years and pregnant women were excluded
because they are not followed in general internal
medicine. At enrollment and follow-up, self-reported
depression was determined with the abbreviated
Beck Depression Inventory (BDI)19 and health status
was measured with the Medical Outcomes Studies
Short Form-36 (MOS SF-36).20 To avoid altering clini-
cian practice, physicians were not provided with
either score. Physicians included 105 senior residents
(second and third year) in family practice and gen-
eral internal medicine.

Measures

Beck Depression Inventory. The BDI is a reliable
and valid instrument used to measure depressive
symptoms.19,21 The abbreviated version includes 13
items weighted and summed to produce a total
score.19 A score between 9 and 15 indicates moderate
depression, and a score of at least 16 indicates severe
depression. The BDI is used widely for screening and
to assess treatment efficacy.22 In this study, a BDI
score between 0 and 8 was considered “low” or nor-
mal, and a score of at least 9 was considered “high”
or indicative of symptoms of depression.

At study entrance or exit, 130 patients were iden-
tified with significant symptoms of depression (BDI
> 8) by meeting criteria for moderate or severe
depression19 and thus identifying roughly the top
quartile of BDI scores among participants. This pro-
portion approximates that of primary care patients
estimated to experience significant depression.6,7

Medical Outcomes Studies Short Form-36.
Health status was measured with the MOS SF-36,20 a

36-item self-report questionnaire. Reliability has been
verified for difficult populations.23 Summary meas-
ures can describe a physical component score and a
mental component score.24,25 The physical compo-
nent score was used in this study to measure physi-
cal health status.
Medical chart review. Two physicians (K.D.B. and
J.A.R.) reviewed the charts to identify notations of
depression on problem lists and in visit notes to sig-
nify physician diagnosis of depression.
Charges. Charges were used as a proxy for costs.
Electronic data for all health system charges were
monitored from the initial visit through 1 full year of
care. Six categories were monitored: primary care,
specialty care, laboratory testing, emergency depart-
ment, hospitalization, and total charges. Pharmacy
charges were excluded because some patients pur-
chased prescriptions outside the hospital system.

Stat i s t i ca l  p rocedures

Mean log values for each area of medical charges
were determined and contrasted with the Duncan
multiple range test26 to explore the first hypothesis
that charges are associated with symptoms and diag-
noses of depression. Next, a double hurdle model
was used to test the hypotheses that depressive
symptoms and physician diagnosis of depression
predict the occurrence and magnitude of charges for
a variety of services.27,28 In a double hurdle model,
the first “hurdle,” or step, involves exploring whether
there are variables that can significantly predict the
occurrence of an event (such as a medical charge).
The second step involves exploring whether there
are variables that can predict the magnitude of the
event (eg, a medical charge).

Log-transformation of charges was performed to
eliminate undue influence from outliers. No logistic
regression models were developed for the occur-
rence of primary care charges or total charges (the
first hurdle) because all study patients had charges in
both categories. Results are presented by hypothesis.

R E S U L T S
Seventy-seven of 508 study patients (15.1%)
were identified as depressed by their primary
care providers in chart notes. BDI scores showed
considerable spread (range, 0–31) and were sig-
nificantly associated with the diagnosis of
depression (P < .001). Whereas 140 patients
reported BDI scores of at least 9, only 36 of
these patients were diagnosed as depressed by
their physicians. Similarly, 41 patients were diag-
nosed as depressed despite reporting low (nor-
mal) BDI scores. Patients were assigned to 1 of
4 groups: those diagnosed as depressed and
having high (abnormal) BDI scores (n = 36);
those diagnosed as depressed despite low BDI
scores (n = 41); those not diagnosed as
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depressed despite high BDI scores (n = 94); and
those not diagnosed as depressed and not hav-
ing high BDI scores (n = 337).

Hypothes i s  1 :  ove ra l l  impact  o f

symptoms  and  d iagnos i s  on  charges

Groups diagnosed with depression had significantly
higher log primary care charges than did those not
diagnosed (Table 1). Both groups diagnosed with
depression showed the highest primary care and
total medical charges. Patients diagnosed with
depression and reporting high BDI scores had high-
er specialty charges than those not depressed.
Highest laboratory costs were found for those diag-
nosed as depressed despite low BDI scores and
those with elevated BDI scores who were not diag-
nosed as depressed. There were no significant dif-
ferences among groups for log charges for emer-
gency care and hospital charges.

Hypotheses  2  and  3 :  f ac to rs  

p red i c t ing  occur rence  and  magn i tude

o f  charges

Cost models are presented as regressions in Table 2.
The left side of the table presents logistic regressions
exploring which variables predict whether or not a
patient accrues charges in all areas except primary
care and total charges. Because all patients had at
least 1 primary care visit charge and, hence, a total
charge, it was not possible to develop a model to
predict the occurrence of those charges.

Physical health status (measured by the physical
component score of the MOS SF-36) predicted the
occurrence of all charges measured with the excep-
tion of laboratory tests. Advanced patient age pre-
dicted increased likelihood of charges in each area;
female sex showed a trend toward predicting occur-
rence of emergency care charges; and education

showed a trend toward predicting occurrence of lab-
oratory charges. BDI scores (measure of symptoms
of depression) and physician diagnosis of depression
failed to contribute significantly to the prediction of
specialty care, emergency care, laboratory testing, or
hospital charges. However, there was a trend for
depressive symptoms to predict the occurrence of
laboratory charges.

The right side of Table 2 presents regression mod-
els that predicted the magnitude of the different cat-
egories of charges. Physical health status was a sig-
nificant predictor of the magnitude of all types of
charges except emergency care. Patient age con-
tributed to prediction of size of all types of charges
except emergency visits and laboratory tests. Female
sex was a significant predictor of magnitude of
charges in primary care, laboratory tests, and total
medical charges. The diagnosis of depression was a
significant predictor of magnitude of primary care 
(P = .0029) and total medical (P = .0158) charges.
Neither depressive symptoms nor the diagnosis of
depression contributed significantly to the prediction
of magnitude of charges for specialty care, emer-
gency care, laboratory testing, or hospital use,
although there was a trend for depressive symptoms
to predict the magnitude of laboratory costs.
Although an interaction term was entered into both
kinds of regression equations, there was no evidence
of a significant contribution from the interaction of
symptoms of depression and diagnosis of depression
in any of the predictor models developed.

D I S C U S S I O N
Medical charges were related to symptoms of
depression and physician diagnosis of depression in
this study. Although the patient sample was small, it
was representative of the primary care population in
displaying a wide range of depressive symptoms as
measured by the BDI.6,7 In this study, physician diag-
nosis of depression was related to self-reported
depression ratings: those diagnosed as depressed
had significantly higher BDI scores than did those
not diagnosed as depressed. However, the relation-
ship between self-reported symptoms and diagnosis
was not perfect: 72% of patients with high BDI
scores were not recognized as depressed, as often
occurs in primary care.6,7 In fact, more patients diag-
nosed with depression had low BDI scores (< 9, n =
41) than high BDI scores (> 8, n = 36). Clearly, other
factors enter the process by which primary care
physicians reach the diagnosis of depression.

Symptoms of depression and the diagnosis of
depression probably influence the process of care in
different ways. Differences in process of care likely
would be reflected in different relationships to med-
ical charges. Physician diagnosis of depression was
associated with higher primary care and total costs
and contributed to models predicting magnitude of
primary care and total charges. However, neither

TA B L E  1

Log charges of care by diagnosis 
and symptoms of depression

Diagnosis No diagnosis of
of depression depression

Charges† BDI ≥ 9 BDI < 9 BDI ≥ 9 BDI < 9

Primary care 5.868* 6.054* 5.431 5.347
Specialty care 4.266* 3.742* 3.332 2.927
Emergency care 1.681 2.172 1.604 1.248
Laboratory tests 6.121 6.473‡ 6.357‡ 5.401
Hospital charges 2.174 3.742 1.548 1.1893
Total charges 7.704 7.878 7.508 6.979

*Log costs were higher for patients with the diagnosis of depression regardless of BDI
score than for those with no diagnosis and a BDI below 9.
†All charges are logarithmic.
‡Log costs were higher for patients with the diagnosis of depression and a BDI score
below 9 or no diagnosis and a BDI score of at least 9 than for those with no diagnosis
and a BDI score below 9.
BDI, Beck Depression Inventory.

5 4 2 ■  T h e  J o u r n a l  o f  F a m i l y  P r a c t i c e •   J U N E  2 0 0 2   •   V O L .  5 1 ,  N O .  6



D E P R E S S I O N  A N D  C H A R G E S  I N  P R I M A R Y  C A R E

gency department and
hospital charges. Some of
these demographic pre-
dictors are readily
explained. For example,
as patients age, the num-
ber and costs of medical
problems often increase.
More education may
enhance socioeconomic
status and self-care, each
of which may buffer
against the need for
emergency care and hos-
pitalization. The reasons
that charges are often
higher for women are
probably more complex.
Higher utilization of pri-
mary and specialty care
for women was associat-
ed with lower self-report-
ed health status, less edu-
cation, and lower socioe-
conomic status in our
previous study.29

These results also 
suggest that physician
diagnosis of depression
in the absence of elevat-
ed BDI scores may flag a
different kind of patient
presentation. Diagnosis

of depression without elevated BDI scores could
result from effective treatment controlling the symp-
toms of previously diagnosed depression, but this
does not adequately explain the occurrence. Perhaps
other aspects of physician–patient interaction trigger
a depression diagnosis without symptoms. This
group ranked highest for log-transformed charges for
5 of the 6 areas explored: only for specialty care did
those with high BDI scores and diagnosis of depres-
sion rank higher in total cost. This strong association
with charges implies that these patients represent
diagnostic dilemmas, thereby generating more pri-
mary care visits and laboratory tests. They may be
diagnosed as depressed despite their low BDI scores
simply because no organic explanation can be read-
ily identified.

BDI scores showed a trend toward predicting
higher laboratory charges in our models. This finding
supports the importance of depressive symptoms in
influencing the process of primary care, especially
laboratory testing.15,30 Perhaps the diagnosis of depres-
sion actually slowed the ordering of laboratory tests.18

Because our data did not allow a separation of
charges for laboratory tests before and after the diag-
nosis of depression, we did not test this possibility.

The size of this sample (N = 508) and the length
of time patients were followed (1 year) might not

symptoms of depression nor diagnosis of depres-
sion predicted which patients were more likely to
incur charges for specialty care, emergency care,
laboratory tests, or hospitalization. There was a
trend only for the symptoms of depression to pre-
dict who would incur laboratory charges. These
findings suggest that the relationship between
depression and primary care charges and total
charges is clear but less apparent when looking at
less frequently occurring charges.

Other demographic factors showed fairly robust
associations with the occurrence of charges. Patient
age predicted who would get specialty care, emer-
gency care, laboratory costs, and hospitalization,
and there was a trend for female sex to predict
occurrence of emergency department charges.
Health status proved to be a significant predictor of
the magnitude of all charges except those for emer-
gency care. These powerful influences must be con-
sidered to accurately assess the impact of depres-
sion on charges.

Age also predicted the total amount of charges for
primary and all medical care for the year and
showed a trend toward prediction of magnitude of
specialty charges. Female sex was a significant pre-
dictor of magnitude of primary care charges, labora-
tory charges, and total charges, and less education
was a significant predictor of magnitude of emer-

TA B L E  2

Regression analyses predicting charges

Occurrence Magnitude 
Charges Independent variable* Beta P Beta P R 2

Primary care PCS — — -.0961 .04 10.40%
Sex — — -.1271 .004
Age (y) — — .1891 .0001
Diagnosis — — .2097 .003

Specialty care PCS -.1583 .005 -.1904 .004 2.40%
Age (y) .2235 .0002 .1261 .07

Emergency care PCS -.2518 .0003 — — 9.75%
Sex -.1344 .06 — —
Education — — -.2827 .0068
Age (y) -.1621 .04 — —

Laboratory tests PCS — — -.2689 .0001 19.90%
Sex — — .1459 .0009
Education .0408 .09 — —
Age (y) -.0411 .0001 .1978 .0001
BDI score .2487 .08 .0945 .08

Hospital care PCS -.2583 .0007 -.2554 .04 9.40%
Education — — -.2632 .02
Age (y) .0089 .0007 — —

Total charges PCS — — -.2547 .0001 17.00%
Sex — — .0846 .05
Age (y) — — .2193 .0001
Diagnosis — — .1631 .02

*Only variables significantly associated with the occurrence or magnitude of charges for each component are shown.
BDI, Beck Depression Inventory; PCS, physical component score.
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have provided adequate power to fully test the con-
tributions of symptoms and diagnosis of depression
to the 6 sets of charges. This was likely true for hos-
pitalization charges because hospitalization was an
infrequent event in this study. Previous, larger studies
found indications of increased hospitalization charges
for those diagnosed as depressed17 and those with
symptoms of depression.15,30 Alternatively, the recent
emphasis on decreasing hospitalizations to reduce
medical costs may mean that hospitalization for
depressive symptoms rather than for physical illness
is less likely to occur.31 In addition, these observations
were made by resident physicians and not by com-
munity clinicians. It is not clear whether these results
would generalize to another setting, although they
are consistent with community observations in 
previous research.

These data do suggest an intriguing interplay of
the impact of physician diagnosis of depression and
presence of symptoms of depression in a number of
indicators of charges and utilization in primary care.
Even though each element was associated with
increased utilization and charges, their differential
impact is unclear. Both may prove important for
efforts to enhance recognition of depression; recog-
nition of a mental health problem appeared to shift
the process of care in this and previous studies.14,32 To
date, there are no data indicating that the diagnosis
of depression reduces utilization or costs of primary
care delivery. What is known is that physicians
working in primary care are more apt to accurately
diagnose those with more severe symptoms of
depression than those with more transient or less
severe symptoms.16,33 Although introducing a screen-
ing device such as the BDI or the PRIME-MD9 likely
would increase the number of patients diagnosed
with depression, it is unclear what impact that would
have on the process, costs, and outcomes of care.
Simpler interventions such as training in communi-
cation skills such as empathy34 might provide the pri-
mary care physician with all the tools needed for
identification of emotional distress and mental health
problems14,30 and appropriate treatment or referral.
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