Utility of an intervention to detect depression
in primary care
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ABSTRACT

Objective: To determine whether a 3-part intervention
consisting of raising physicians’ awareness of depression,
mass depression screening using a 2-item version of the
Prime MD Questionnaire, and communicating the results
of the screening to the physician, will improve detection
and treatment of depression in a primary care setting.

Methods: The study took place in Hilsboro, Oregon
between July 1, 2001 and September 30, 2001. We
distributed educational materials to the primary care
physicians 2 months before screening patients. Over a 3
month period, 3431 consecutive patients who visited
Tuality Health Care primary care clinics were screened
using a 2-item version of the Prime MD
depression-screening questionnaire. The primary care
physicians conducted further assessment for certain
patients to determine if any screened patient was
depressed. We included all adult patients who visited
Tuality Health Care primary care clinics between July 1,
2001 and September 30, 2001 in the study. We excluded

patients attending the clinic for an emergency and
children below 15 years of age.

Results: Out of 3431 subjects initially screened, we
included 3290 subjects (96%) in the analysis. Of these,
360 subjects (10.9%) were already being treated for
depression. The median age of the population was 48.5,
63.6% were females, and 36.4% were males. Physicians
were more likely to conduct further assessment for
depression when the screening result was positive (odds
ratio [OR] = 119.13, 95% confidence interval [CI]:
81.017-175.17). They were also more likely to make a
new diagnosis of depression when the screening result
was positive (OR = 117.245,95% CI: 51.67-266.02).

Conclusion: The intervention is a useful depression
screening effort in primary care. We should also consider
implementation in other primary care settings.
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Depression is the second most common chronic
disorder seen by primary care physicians.!
Prevalence rates from community-based surveys
range from 1.8-3.3% for an episode of depression
within the past month, and 4.9-17.1% for lifetime
prevalence.® In primary care settings, the point
prevalence of major depression ranges from 4.8-
8.6% 4" The World Health Organization identified
major depression as the fourth leading cause of
worldwide disease in 1990, causing more disability
than either ischemic heart disease or cerebro-
vascular disease.'>!® Depressive illness is projected

to be the second leading cause of disability
worldwide by 2020.“ Recognizing depression in
patients in a primary care setting may be
particularly challenging because patients, especially
men, rarely spontaneously describe emotional
difficulties.”> Despite the high prevalence and
substantial impact of depression, detection and
treatment in the primary care setting have been
suboptimal. Studies have shown that primary care
physicians fail to recognize 30-50% of depressed
patients.'®"® Fortunately, early identification and
proper treatment significantly decreases the negative
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impact of depression in most patients.* Effective
treatments, including pharmacologic and behavioral
or counseling interventions, are available for
depressed patients identified in primary care
settings. ~ Pharmacotherapeutic = and  psycho-
therapeutic modalities can effectively treat most
patients with depression.?! Many organizations have
advocated  depression  screening for early
identification and hence, early treatment. However,
there has been some controversy whether screening
for depression is beneficial. A previous study?
compared the effect of routine screening of adult
patients for depression in primary care with usual
care in 14 randomized trials in primary care settings,
and examined the differences in clinical outcomes
of depression. The screening interventions differed
in intensity. Some trials provided feedback of
screening results alone while some provided
feedback and general or specific treatment advice to
the providers. In this report, we will focus on
depression screening trials using screening
questionnaires and other studies that involved
screening for depression via other means. The goal
of this study is to determine the utility of the
intervention to detect depression in primary care. It
is the second study determining the utility of the 2-
item version of Prime-MD in primary care. The first
study by Whooley et al** determined the sensitivity,
specificity, predictive values, and performance
comparisons of the Prime MD questionnaire. This
study will test screening for depression combined
with raising physicians’ awareness and with
communication of the results to the physicians. If
we determine that this intervention is effective in
detecting depression, then we should consider
implementation in other primary care settings.

Methods. This study evaluates the influence of a
3-part intervention on the detection of depression in
primary care. The 3-part intervention consists of
raising primary care physician’s awareness of
depression, screening primary care patients for
depression using a  depression  screening
questionnaire called “the 2-item version of Prime-
MD questionnaire,” and communicating the results
to physicians. The intervention took place at the
Tuality Health Care Primary Care clinics, and
consisted of 3 phases. Initially, a special package
was distributed to all primary care physicians 2
months prior to the start of the screening. The
package included a project description letter, a
depression fact sheet, criteria for a major depressive
episode, a physician enrollment form, eligible health
plans for Tuality Health primary care clinics, a copy
of the depression screening form, and a literature
review. We can supply a copy of the materials upon
request. In the second phase, 3431 patients who
visited Tuality Health Care primary care clinics over
a 3-month period were screened by a depression-

screening instrument called the 2-item version of the
Prime MD questionnaire. The nurse administered
the questionnaire while taking the vital signs for the
clinic visit; the results were recorded on the
questionnaire. The third stage was communication
of the patient’s answers to the physician. Prior to the
physician seeing the patient, a nurse attached a hard
copy of the screening form to the patient’s file. If
the answer to either of the screening questions was
yes, the test was considered positive. The physician
would use the result of the screening to decide
whether or not to conduct further assessment, or
refer or treat the patient. Any adult patient who
visited Tuality Health Care primary care clinics
between July 1st - September 30th, 2001 was
included in the study. Patients were eligible if they
were new patients, or if they were presenting for a
follow up visit. Patients attending the clinic for an
emergency, and children below 15 years old were
excluded from the study. The depression screening
form consisted of 2 parts. The screening nurse
completed the following information on the form:
patient’s name, date of birth, insurance coverage
plan, and the screening questions. The physician
entered the name of the physician, the date of
screening, the presenting diagnoses, whether a
further assessment was conducted, whether a
diagnosis for depression was made, if the patient
was taking an anti-depressant at the time of the
screening or if it was initiated at the time of visit,
the name of the medication, what further
management was advised by the physician and
comments by the physician. Data were entered at
Tuality by the data manager using Microsoft Access
Software. Data were password protected with access
allowed only to the data manager. A fabricated ID
number for data analysis replaced the patients’
names. The double entry method was used to reduce
the possibility of error during data entry. After
signing a “confidentiality of data” form, the
investigator was allowed access to all necessary
information and data sets with fabricated patient
identifiers. Data were then imported into SPSS
statistical software version 11.0 for further analysis.
Further assessment was not conducted on patients
who screened positive. These 2 items were reserved
in the paper screening form for future entry and
analysis, if desired. One hundred forty-one patients
were excluded from the analysis due to incomplete
data entry. The incomplete data included the result
of screening and date of birth. We calculated
frequencies of different variables in the data set and
cross tabulations to determine if there was a
significant relation between making a new diagnosis
of depression and categorical variables in the data
set. T-tests were also performed to determine if
there was a significant relation between the
diagnosis of depression and continuous variables in
the data set. We also used logistic regression to find
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the best model for the relation between diagnosis of
depression and the other possible variables from the
data set in the model, as well as Hosmer-
Lemeshow’s goodness of fit test. The pre-
intervention number of cases of depression in the
study population was determined by identifying
patients already receiving antidepressant treatment.
The change in the number of cases of depression
was determined by identifying those started on
treatment for depression at the time of the screening
visit. Finally, the positive predictive value of the 2-
item version of Prime MD screening instrument was
calculated. Cost analysis of data for 2 of the health
plans for which the study population was eligible
(Regence and Providence) was performed.

Results. Of the 3431 subjects initially enrolled in
the study, 3290 subjects were included in the
analysis. One hundred and 41 patients were
excluded because of incomplete data. Mean age at
the time of the intervention was 49.46 years old,
with a median age of 47.48 years old. The age range
was 15-100 years old. Two thousand and ninety-
four (63.6%) of the intervened population was
female, and 1196 (36.4%) were male. The median
screening date was July 30th, 2001. Fifty-three
percent of the screening visits occurred in July,
30.3% of the visits were in August, and 16.7% were
in September 2001. The percentage of subjects
already being treated for depression prior to the
intervention was 10.9%. Over the 3-month study
period, an additional 54% were diagnosed with
depression. Therefore, 16.3% were diagnosed with
depression at the end of the study. Table 1 outlines
the categories of presenting symptoms of the study
group.

Of the 3290 patients who were included in the
analysis, 360 were already receiving treatment for

Table 1 - Categories of the presenting diagnoses of the intervention
patients in Tuality Health Alliance from July Ist through

September 30th 2001.

Category Frequency (%)
Specific system 2082  (63.3)
Symptoms, signs and ill 444 (13.5)
defined conditions

Routine medical exam 261 (7.9)
Mental disorders 213 (6.5)
Injury and poisoning 132 4)
Other 99 3)
Oncology 53 (1.6)
Congenital Anomalies 6 0.2)
Total 3290 (100)
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depression prior to the intervention. Of these 360
patients, 79 had a negative screening result, and 281
screened positive for depression. Of the 2930
patients who were not diagnosed with depression
prior to the intervention (non-prevalent cases), 716
patients screened positive, and 2214 patients
screened negative. Of those 716 patients who
screened positive, 631 (88.1%) answered yes to
screening question 1 while 477 (66.6%) answered
yes to screening question 2. Three hundred and
ninety-two patients answered yes to both questions,
and 324 patients answered yes to only one of the 2
questions. Four hundred and fifty of the 716 who
screened positive (61.2%) received further
assessment and 173 (24.2%) were given a new
diagnosis of depression and started on treatment.
Thirty-one patients (1.4%) received further
assessment, and 6 (0.3%) were newly diagnosed
with depression,  and were prescribed
antidepressants. Of the 2930 non-prevalent cases,
716 had a positive screening result. Of these, 173
received treatment and 543 did not. Two thousand
two hundred and fourteen out of the 2930 non-
prevalent cases had a negative screening result. Six
of them received treatment for depression, and 2208
did not. The positive predictive value of the
screening instrument was 24.2% in this patient
population. The results of screening were
significantly related to age gender, further
assessment, category of the presenting diagnosis,
health insurance showed no significant relation
between the result of screening and the date of
screening. Table 2 outlines the results of Chi-square
tests.

Multiple logistic regression examining the Wald
statistic and p-value for significance agreed with the
results, and demonstrated that patients with ill-
defined conditions in the presenting diagnosis were
more likely to have a positive result of depression
screening than patients who came for routine
medical exam. The Oregon Dental Services health
plan patients were more likely than Regence Health
Plan patients to have a positive screening result.
Hosmer-Lemeshow test of goodness of fit of the
model revealed appropriate fit of our model,
p=0.553. Chi-square tests also showed that ‘further
assessment’ was significantly related to gender,
result of screening, category of the presenting
diagnosis, health insurance plan, and having a new
diagnosis of depression. Table 3 summarizes results
for the ‘further assessment’ variable with other
variables in our model. Multiple logistic regression
examining the Wald statistic and p-value for
significance showed that patients with mental
conditions in the presenting diagnosis were more
likely to have further assessment for depression.
Injury as the presenting diagnosis made patients less
likely to have further assessment for depression than
patients who came for a routine medical exam.
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Table 2 - Chi-square testing results of screening versus other
variables for the study population at Tuality Health
alliance from July 1st through September 30th 2001.

Variable Odds ratio/ 95% confidence
Chi square interval

Gender (male/female) 1.31 1.097 - 1.564

Age (above median/ 1.279 1.08 - 1.515

below median)

Category (injury/routine 0.111 0.067 -0.184

exam)

Health plan 78.902

Further assessment 119.13 81.01-175.174

Having a new diagnosis 117.245 51.67 -266.02

Table 3 - Results for further assessment variable with other
variables in our model.

Variable Odds ratio/ 95% confidence
Chi square interval

Gender (male/female) 1.305 1.061 - 1.604

Category (injury/routine 0.09 0.054-0.15

exam)

Health plan 26.248

Result 119.13 81.017 - 175.17

Having a new diagnosis 118.961 63915 - 221415

Table 4 - Chi-square testing results of “new diagnosis” versus other
variables in the study population at Tuality Health
Alliance from July 1st September 30th 2001.

Variable Odds ratio/ 95% confidence
Chi square interval

Gender (male/female) 1.721 1226 -2.471

Category (injury/routine 0.09 0.054-0.15

exam)

Health plan 26.248

Result 117.245 51.67 - 266.02

Further assessment 118.961 63.915-221415

Pacificare health plan patients were less likely than
Regence Health Plan patients to have further
assessment for depression. Hosmer-Lemeshow test
for goodness of fit of the model concluded
appropriate fit of our model, p=0.724. Replacing the
‘result’ variable with its 2 independent variables
(question 1 and question 2 answers) did not affect
these findings.

Having a new diagnosis of depression was
significantly related to gender, result of screening,
category of the presenting diagnosis, health
insurance plan, and further assessment. Table 4
outlines the results of Chi-square tests of ‘new
diagnosis’ versus other variables. Multiple logistic
regression examining the Wald statistic and p-value
for significance, showed that patients with mental
conditions in the presenting diagnosis were more
likely to have a new diagnosis of depression.
Pacificare health plan patients were less likely than
Regence Health Plan patients to have further
assessment for depression. Hosmer-Lemeshow test
for goodness of fit of the model revealed
appropriate fit of our model, p=0.586. Replacing
"result" variable with its 2 independent variables
(question 1 and question 2 answers) did not affect
these findings. A comparison took place between
the screening result and the number of patients who
were newly diagnosed with depression prior to
September 11, 2001 at one side, and the screening
results and the incidence of depression after
September 11, 2001 on the other side. Prior to
September 11, 2001 24.4% of patients screened
positive, and 167 out of 2610 (6.4%) had a new
diagnosis of depression. After September 11, 2001,
24 4% of patients screened positive, and 12 out of
320 (3.8%) had a new diagnosis of depression.
However, there was no significant relation with the
disaster of September 11th 2001 on one side, and
the screening result or the percentage of newly
diagnosed patients with depression. Cost pre and
post intervention for 490 out of 1089 patients
eligible for Regence health plan, and 438 out of 798
patients eligible for Providence health plan were
2799529.70 and 1656385.10 US $. These two plans
comprise 57.4% of the total study population.

Discussion. The mean and the median ages
were close to each other (49.46 and 47.48). This
suggests a normal distribution of the age of the
patients in the study. The age range was wide at 15-
100 years old. The mean age numbers were
concordant with the numbers from the “US trend of
primary care visits” study by Stafford et al,* which
ranged from 49.1-52.5 years old between 1979, and
1994. The visits to the clinics were distributed in a
way that gave the month of July the highest
percentage of visits (53%). The pre-intervention
percentage of cases with depression of 10.9%
corresponded with the national lifetime rates that
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range from 4.9-17.1%.2* However, it differed from
the prevalence of an episode of depression in the
last month. The post-intervention prevalence was
16.3%. The change in percentage of cases was
5.4%. This also corresponded with the national
figures (assuming that this is an incidence rate).>?
The health plan variable was found to be associated
with gender and age. However, this may confound
the relation of health plan with other variables
(result, further assessment, and having a new
diagnosis of depression). This will be apparent, as
we know that there is an association between gender
on one side, and result, further assessment, and
having new diagnosis variables on the other side.
Therefore, the above features, plus not being in the
pathway of association, made gender a confounder
for the relation between health plan and other
variables.

Compared to the percentages in the Stafford
study,* the mental disorders rates were higher in our
study population (6.5% versus 2.6% in 1994).
However, these numbers were the presenting
diagnoses, and included all mental disorders instead
of depression, anxiety and neuroses in the Stafford
study. The routine medical examination percentage
in the study population was higher than the
percentage cited in the Stafford study (7.9% versus
5.2%). This may be due to whether the commercial
health plans, which covered most of the patients
screened included routine medical exams. This
piece of information is not available to the
investigator. However, in the Stafford study, 29% of
patients were covered by private insurance versus
89.1% in the study population.

Question 1 (Over the past 2 weeks, have you felt
down, depressed or hopeless?) was more sensitive
than question 2 (Over the past 2 weeks, have you
felt little interest or pleasure in doing things?) in
predicting the result of the screening test (88.1%
versus 66.6%). However, both questions were
significantly related to making a new diagnosis of
depression. Interestingly, 37.2% of patients who
screened positive did not receive further assessment
for depression. One reason for this may be that the
physicians may have relied on their judgment in
deciding whether to conduct further assessment for
depression on patients. Another explanation may be
that the data were skewed toward health plans
whose presenting categories (for example, injury)
were less likely to receive further assessment. The
data were skewed toward the categories of ill-
defined conditions, and routine exam. However,
there was a significant relation between further
assessment and category of presenting illness. This
may explain why the physicians did not conduct
further assessment for the 37.2% of patients who
screened positive; we already noted skewness in our
data. No literature was found to support any
possible relation between these 2 variables.
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Positive predictive value for the instrument was
lower than what was found in the Whooley et al
study.® This may be due to the difference in the
study population. That study was conducted in a VA
medical center with an older population. Therefore,
when this test was conducted on older individuals, a
positively screened patient was more likely to be
diagnosed with depression. In addition, the
prevalence of depression, as determined by the
standardized interview, was 18% compared to
10.9% in this study. Sample size was approximately
9 times smaller than the sample size of this study
(536 versus 2930).

The significant relationship between ‘screening
result’, ‘further assessment’, and ‘having a new
diagnosis of depression’ was confirmed via multiple
logistic regression. The ‘further assessment’ and
‘having a new diagnosis of depression’ variables
were still significantly related to the ‘screening
result’, even after controlling for gender, age, health
plan, and category of presenting illness. Patients
with a positive screening result were more likely to
have further assessment and a new diagnosis of
depression.

Similarly, the significant association of ‘further
assessment’ with ‘screening result’ and ‘having a
new diagnosis of depression’ was confirmed by
multiple logistic regression. ‘Screening result’ and
‘having a new diagnosis of depression’ variables
were still  significantly related to ‘further
assessment’, even after controlling for gender and
age. Patients who had a positive screening result
were more likely to have further assessment, and
having further assessment made patients more likely
to have a new diagnosis of depression. This relation
persisted even after splitting the result variable into
its 2 independent variables: ‘answer to question 1’
and ‘answer to question 2’ in the logistic regression
model. Also, the significant relation of ‘having a
new diagnosis of depression’ to the category of
presenting illness, health plan, screening result, and
further assessment for depression was confirmed by
running the multiple logistic regression. The
screening result and having further assessment for
depression were still significantly related to having
a new diagnosis of depression, even after
controlling for gender, age, health plan, and
category of presenting illness. Patients who had a
positive screening result were more likely to have a
new diagnosis of depression, and having further
assessment made patients more likely to have a new
diagnosis of depression. This relation persisted even
after splitting the result variable into its 2
independent variables: ‘answer to question 1’ and
‘answer to question 2' in the logistic regression
model.

The cost data showed that the intervention led to
an increase in the median amount billed per patient
post-intervention. No significant difference was
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found in the characteristics of the 2 study plans.
Sex, age distribution, and date of screening did not
significantly differ between the 2 plans, and may
explain the difference in the 2 data sets. The
difference created by the skewness of the data may
have been avoidable by testing the median instead
of the mean of the costs between the 2 plans.
However, these data have further limitations, which
will be discussed in the limitations section. If it is
agreed that recognition of the depressed patient is
important, than it will be important to treat the
patient in whom depression has been recognized.
Although screening can enhance both recognition
and initiation of treatment, improvement in
depression outcomes requires careful follow-up and
monitoring of treatment effectiveness.

Limitations of the study. Limitations at the level
of the intervention. Interviewer bias is an issue for
this study. The study questions, and assessment
were carried out by different persons who did not
receive standardized training. This may have
resulted in different observations by the
interviewers. The investigator did not have the data
on the specialty of different physicians. Primary
health care in Tuality Health Alliance includes
physicians from different specialties, including
Family Practice, Internal Medicine and Obstetrics.
Differences in the experience with depression
among these specialists may also be reflected in the
assessment of patients and, hence, on the diagnosis
of depression. No available information from
Tuality about the physician specialty was included
in the data set. Therefore, we were unable to assess
the influence of specialty on the results. Seasonal
variation of depression may be another limitation
for this study. The study took place in the summer,
between the months of July through September
2001. One solution for this problem may be to have
a longer intervention period, which was not feasible
at the time of the study.

Limitations at the level of the data. The
investigator excluded 141 patients from the data
analysis process as data were missing from the
questionnaires filled. However, this loss occurred
during data entry and was likely to be random. It is
unlikely to have lead to bias. The main data set of
the study was created using administrative data,
which were not intended for research purposes.
Therefore, the data were not as precise as it could
have been for analysis purposes. The cost data have
certain limitations, as well. First, cost data were
available for only a proportion of the 2 health plans.
If all health plan patients were included, the result
may have been different. Secondly, no information
on any contractual changes for the billing process
was available to the researcher. Any change in the
billing agreement among Tuality Health Alliance and
the 2 health plans may have explained our
observation of increasing costs after the intervention.

In conclusion, the findings of this study support
the results found in other studies about the utility of
screening for depression in primary care. It also
supports the United States Preventive Services Task
Force (USPTF) recommendation to screen for
depression in primary care. To encourage
depression screening for all patients in a busy
primary care setting, we propose the use of this new
intervention. A patient who screens positive for
depression on the 2-item instrument should be given
a complete clinical evaluation for depression. We
believe this approach can greatly enhance the
recognition of depression in primary care patients.
Further research is needed, however, to support such
intervention implementation in primary care. This
intervention will best be tested with a randomized
control trial. Other options include using historical
or external controls. Testing the intervention in
primary care settings other than suburban will
certainly be a useful research idea for the future in
order to generalize this study's findings to urban and
non-urban settings. More trials to test the outcome
of screening for depression are needed as the
recommendations of the USPTF based its
recommendations to screen for depression on the
availability of a system to monitor and assess the
outcome. A careful cost analysis for such an
intervention will also be useful to test the cost-
effectiveness. Finally, the ultimate goal of screening
is not just to detect and diagnose depression, but
also to treat those diagnosed with it. The
effectiveness of a screening program must
ultimately be judged by how well it improves
outcomes, not simply on its ability to detect disease.
Therefore, screening alone is not enough. Screening
must be linked to an effective treatment program.
Treating those with depression when detected is
another area where there is an opportunity for
further research.
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