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Primary Care, Depression, and Anxiety:
Exploring Somatic and Emotional Predictors of
Mental Health Status in Adolescents
Ian P. Dumont, BA, and Ardis L. Olson, MD

Introduction: A growing body of research points to regular, comprehensive mental health screening in
primary care practices as an effective tool, but a thorough and efficient approach is not yet widely
used. The purpose of this report is to describe the pattern of mental health–related concerns, pro-
tective and social risk factors reported by adolescents during routine well-child visits in primary
care settings, and their occurrence among teens that screen positive for either depression or anxi-
ety with brief validated measures.

Methods: A personal digital assistant–based questionnaire was administered as part of clinical care
to adolescents 11 to 18 years old (N � 2184) attending preventive well-child visits in 13 pediatric and
family medicine primary care practices in a northern New England practice-based research network
over 18 months (2008 to 2009). Depressive and anxiety-related symptoms were assessed using the
2-question versions of the Patient Health Questionnaire and Generalized Anxiety Disorder scale, respec-
tively. Analyses determined the role that the protective and social risk factors played in determining
who screens positive for depression and anxiety.

Results: In the fully adjusted model, risk factors that were significant (P < .05) predictors for a pos-
itive screen of depression included substance use (adjusted odds ratio [AOR], 2.05); stress (AOR,
3.59); anger (AOR, 1.94); and worries about family alcohol and drug use (AOR, 2.69). Among protective
factors, that is, those that reduce the risk of depression, age (AOR, 0.87 for younger patients); having
parents who listen (AOR, 0.34); and having more assets (AOR, 0.65) were significant. Significant predic-
tors of screening positive for anxiety included substance use (AOR, 1.97); stress (AOR, 6.10); anger
(AOR, 2.31); trouble sleeping (AOR, 1.75), and the sex of the adolescent (AOR, 1.87 for girls). Although
having parents who listen was still a significant protective factor for anxiety (AOR, 2.26), other assets
were not significant.

Conclusions: Comprehensive primary care mental health screening that considers both anxiety and
depression while including strength-based and psychosocial support questions is a helpful adjunct to
clinical practices and has been done routinely by using an electronic tool at the point of care. Because
certain common somatic and emotional concerns can precede depression and anxiety, routine screening
for these issues along with depression and anxiety screening is suggested. (J Am Board Fam Med 2012;
25:291–299.)
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Adolescence is a time of emerging risky health
behaviors, and many adult mental health disorders
have their onset during this time period. The me-
dian age of onset of adult depression occurs at age

14 and anxiety disorders by age 11.1,2 Despite the
clinical focus on depression, youth anxiety disor-
ders also are important because they are precursors
to later development of depression and are comor-
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bid with depression.3 In one primary care setting,
approximately 8.5% of adolescents interviewed had
anxiety or depression, but only 22% of those had
been recognized or treated by a clinician.4

Clinicians have relied largely on the interview to
screen for these issues. Many adolescents report
concerns and risks they wish to discuss that are not
addressed during health visits.5 Multiple issues and
limited time during the visit are barriers to detec-
tion of both health risk behaviors and emotional
problems by interview. Screening adolescents for
health behavior risks before a visit is advocated
widely as a means to more consistently determining
which teenagers are at high risk because of social
behaviors.6,7 Recently, the US Preventive Services
Task Force has recommended formal screening for
depression in primary care.8 Although depression
has a major impact on the adolescent population
and merits screening, anxiety also causes significant
morbidity. The variety of anxiety disorders means
screening has limited effectiveness,9 and only re-
cently have brief screens for generalized anxiety
been available that can be utilized with adolescents
in primary care.

Comprehensive screening determines who is “at
risk” for depression and anxiety disorders as well as
what other concerns, social risks, and assets coexist
in these adolescents. The Dartmouth Healthy
Teens Project has provided primary care clinicians
of the Clinicians Enhancing Child Health practice-
based research network with the support to con-
duct this type of comprehensive screening using a
handheld computer during the preventive well-
child visit.10

The primary purpose of this study was to use
data collected via this method to describe the pat-
tern of mental health–related concerns, protective
and social risk factors reported by adolescents
during routine well-child visits in primary care
settings, and their occurrence among teens who
screen positive for either depression or anxiety
using brief validated measures. In addition, the
practicality of electronic mental health screening
is discussed.

Patients and Methods
Study Design and Population
This cross-sectional study describes the reported con-
cerns, health risks, behaviors, and assets of a popula-
tion of adolescents attending preventive well-child

visits. Data are from the Dartmouth Healthy Teens
Screener, a personal digital assistant (PDA)–based
questionnaire that quickly and effectively screens ad-
olescents for health risks in primary care practices
while providing clinicians with a road map for tailored
counseling based on the adolescent’s readiness to
change key health risk behaviors.

The PDA health screener was administered as
part of clinical care to adolescents aged 11 to 21
years old (N � 2535) who attended preventive well-
child visits in 13 pediatric and family medicine pri-
mary care practices in Vermont and New Hampshire
over 18 months (2008 to 2009). These practices are
located in small communities with populations vary-
ing from 1000 to 50,000 people, all of which are
part of the Clinicians Enhancing Child Health pri-
mary care practice-based research network. (All
practices continue to use this screener 3 years after
the data deadline for this study.) Data were utilized
by the provider during the visit and de-identified
data were transmitted regularly to an central elec-
tronic database. Full descriptions of the methodol-
ogy used for the development and confirmation of
the PDA-based screener as an effective tool already
have been published.10–12

Measures: The Healthy Teens Screener
The Healthy Teens Screener is an electronic ques-
tionnaire that employs a branching algorithm, al-
lowing adolescents to answer between 60 and 90
health behavior questions before a formal preven-
tive well-child visit. The screener comprehensively
covers health, mental health, and social issues rel-
evant to adolescents. The adolescents can indicate
from a list of emotional and physical issues which
ones are of concern to them that they would like to
discuss further with a clinician.

Since the last report of the Healthy Teens
Screener, the screener has been enhanced with the
addition of validated, 2-question depression and
anxiety screens as well as a strength-based section
(the latter after consultation with Paula Duncan of the
University of Vermont13). The inclusion of strength-
based questions allows determination of the role of
protective factors in an adolescent’s risk for depres-
sion and anxiety.

Using the screener, for a patient to screen pos-
itive, that is, to be “at risk” for depression or anx-
iety, they had to have a score of �3 of 6 on the brief
depression and anxiety measures: the 2-question
Patient Health Questionnaire (PHQ-2) and Gen-
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eralized Anxiety Disorder scale (GAD-2), respec-
tively. Each of the questionnaires has 2 questions
scored from 0 to 3 (0 � “none of the time,” 1 �
“some of the time,” 2 � “half of the time,” and 3 �
“all the time”). The 2 questions are each summed
on a scale of 0 to 6, with totals �3 scored as
positive. These methods of screening for depres-
sion and anxiety with the above cut points have
been validated previously; the PHQ-2 has a sensi-
tivity of 79% and a specificity of 86% for any
depressive disorder, and the GAD-2 has a sensitiv-
ity of 86% and a specificity of 83% for generalized
anxiety disorder.14–18 The PHQ-2 has been vali-
dated in adolescent populations as well.19

The 4 strength-based questions were summed
for this analysis, creating a single “Asset” category
to show how protective factors were related to
depression and anxiety symptoms in adolescents.
Questions related to substance use (alcohol, to-
bacco, marijuana, and illicit drug use) were scored
together as one risk factor because of the frequent
overlap in these behaviors.

Data Analysis
The Healthy Teens Screener has two formats: one
for younger teens (11 to 14 years old) and one for
older adolescents (15 to 21 years old). For the
purpose of this study, only questions represented in
both iterations were used, allowing for the devel-
opment of a congruent dataset among the entire
study population. The dataset use for the current
analysis was limited to 11 to 18 year olds (N �
2184) because of the small numbers in older age
groups. Dartmouth Medical School’s institutional
review board, the Committee for the Protection of
Human Subjects at Dartmouth College, approved
the study protocol.

For this report, items that potentially are asso-
ciated with increased likelihood of a positive screen
for depression or anxiety were determined from
literature review.20–24 The next step was to deter-
mine the items’ association with screening positive
for depression or anxiety at the bivariate level. In
addition to the strength-based questions, 2 ques-
tions about familial and peer psychosocial support
were asked. The assets and psychosocial support
questions together constitute the protective factors,
shielding the adolescents from depression and anxi-
ety.

Our data analysis explored the role that the
protective and social risk factors played in deter-

mining who screens positive for depression and
anxiety. First, bivariate t tests and �2 tests were
used to establish the set of questions that were
associated with positive screens of depression and
anxiety. Unadjusted and adjusted logistic regres-
sion analyses were then conducted using all the
symptoms identified by the bivariate methods,
establishing which protective or social risk factors
were individual, significant predictors for either
screening positive for depression or screening positive
for anxiety. All statistical tests were performed using
SPSS 18.0 (IBM, Chicago, IL).

Results
Overall, at the preventive well-child visits analyzed
in this study, 4.8% of adolescents in the study
population had positive PHQ-2 screens and 6.3%
had positive GAD-2 screens. The demographics of
the population who completed the Healthy Teens
Screener are provided in Table 1.

Variation in Adolescents’ Concerns
The proportion of patients having each concern
was not high for any one risk factor except for
substance use; 23% of the study population re-
ported having used a substance during the month
before the well-child visit, with rates varying from
13% of those in eighth grade to 61% of those in
12th grade. The worries that the teenagers wished
to discuss with the doctor changed with advancing
age. Figure 1 shows that as teenagers became older
7 concerns were expressed less often whereas 3
concerns (trouble sleeping, feeling tired, and being
stressed) increased.

In addition to variation by age, we found dif-
ferences by sex. Specifically, high school-aged
girls were more likely than their male counter-
parts to have several concerns. During high
school (14 to 17 years old), girls were signifi-
cantly (P � .05) more likely to have questions or
concerns related to trouble sleeping, feeling
tired, and being stressed. They were also more
likely to report a protective factor: parents who
listen to them (Table 2).

Protective and Social Risk Factors
In the unadjusted model, all the protective and
social risk factors except age were associated with
screening positive for anxiety or depression. Girls
had an increased likelihood of having increased
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Table 1. Demographics of the Study Population (N � 2184)

Variable Patients, n (%)

Age
11 128 (5.9)
12 258 (11.8)
13 273 (12.5)
14 400 (18.3)
15 351 (16.1)
16 369 (16.9)
17 299 (13.7)
18 106 (4.9)

Sex
Female 1162 (53.2)
Male 1022 (46.8)

Grade
5th 48 (2.2)
6th 185 (8.5)
7th 230 (10.5)
8th 316 (14.5)
9th 399 (18.3)
10th 330 (15.1)
11th 356 (16.3)
12th 298 (13.6)
After high school 3 (0.1)
Not in school 19 (0.9)

Social risk factors
Do you have any questions or are you worried about the following items and wish to talk

to the doctor about them?
Trouble sleeping 159 (7.3)
Feeling tired a lot 243 (11.1)
Feeling stressed often 234 (10.7)
Your anger or temper 125 (5.7)
About fitting in or belonging 41 (1.9)
Headaches 80 (3.7)

Does anyone in your family drink or take drugs so much it worries you? 99 (4.5)
Ever used illicit substances (alcohol, tobacco, or other drugs) 506 (23.2)

Protective factors
Do you volunteer in school, church, or community?* 527 (24.1)
Do you feel like you belong to a group (family, friends, or teammates)?* 1596 (73.1)
Do you feel more independent as you get older?* 1994 (91.3)
Do you feel like you are good at doing anything in particular (math, theater, or sports)?* 2018 (92.4)
Do you have at least one friend to talk with about problems? 2059 (94.3)
Do you think your parent(s) or guardian(s) usually listen to you and take you seriously? 1964 (89.9)

Assets Reported, n (score)
0 23 (1.1)
1 101 (4.6)
2 517 (23.7)
3 1045 (47.8)
4 452 (20.7)

Positive screen for depression (�3 on PHQ-2) or anxiety (�3 on GAD-2)
Depression 104 (4.8)
Anxiety 138 (6.3)

*These 4 questions were scored as together as assets.
PHQ-2, 2-question Patient Health Questionnaire; GAD-2, 2-question Generalized Anxiety Disorder scale.
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depression (5.6% of girls were positive for depres-
sion versus 3.2% for boys) and anxiety symptoms
(8.5% girls versus 3.5% of boys).

Because many of these factors coexist, the ad-
justed model (Table 3) informs us of significant
independent associations with depressive or anxi-
ety-related symptoms. In the adjusted model, social
risk factors that were significant (P � .05) predic-
tors for a positive screen of depression included
substance use (adjusted odds ratio [AOR], 2.05);
stress (AOR, 3.59); anger (AOR, 1.94); and worries
about family alcohol and drug use (AOR, 2.69).
Among protective factors, that is, those that reduce
the risk of depression, age (AOR, 0.87 for younger
patients); having parents who listen (AOR, 0.34);
and having more assets (AOR, 0.65) were signifi-
cant.

Significant (P �.05) predictors of screening pos-
itive for anxiety were included the substance use
(AOR; 1.97), stress (AOR, 6.10); anger (AOR,
2.31); trouble sleeping (AOR, 1.75); and the sex of
the adolescent (AOR, 1.87 for girls). Although hav-
ing parents who listen was still a significant protec-
tive factor for anxiety (AOR, 0.49), the remaining
assets were not significant.

Discussion
Results from this cross-sectional study indicate that
adolescents who screen positive for depression or
anxiety are more likely to be concerned about and
wish to discuss a variety of symptoms related to
their mental health.

Figure 1. Percentage of self-reported protective or social risk factors by age.

Table 2. Incidence of Protective and Social Risk Factors
for Depression and Anxiety by Age with Significant
Differences Between Female and Male Adolescents*

Factor by Age Girls (%) Boys (%) Significance

Trouble sleeping
14 years 9.0 4.0 .044
15 years 9.9 3.9 .034
16 years 8.7 3.7 .057
17 years — — —

Feeling tired
14 years — — —
15 years 14.1 5.0 .005
16 years 20.9 8.6 .001
17 years 14.1 6.6 .040

Stressed
14 years 15.1 7.5 .018
15 years 16.3 3.9 .000
16 years 20.9 7.4 .000
17 years 15.3 4.4 .002

Parents listen†

14 years — — —
15 years 19.2 6.7 .001
16 years 17.0 6.7 .004
17 years — — —

*Student’s t tests were used establish these differences.
†Indicates variable is a protective factor.
—, insignificant differences.
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Using the Healthy Teens Screener, adolescents
“at risk” for depression or anxiety are not only
identified in an efficient manner, but associated
health concerns and strengths are also pinpointed.
Rather than using questionnaires that only assess
depression or anxiety status, tools such as the
Healthy Teens Screener that also assess protective
and social risk factors can help clinician evaluation.
Clinicians will have data on both somatic and emo-
tional concerns, and this data may be predictive of
later mental illness (or early signs of later mental
illness).

Strengths of this study are the ease of use and
functionality of the screener for practitioners and
that the screening occurred during routine well-
child visits rather than screening only when men-
tal health issues are suspected. In addition, the

screener collected information about a wide
range of protective and social risk factors for
depressive and anxiety-related symptoms, pro-
viding the opportunity to understand more fully
the context of and address the somatic and emo-
tional symptoms.

Last, the inclusion and assessment of protec-
tive factors of the mental health status of adoles-
cents contributed an additional dimension to this
investigation. By assessing protective factors, we
have shown that the presence of strengths and
assets reduce the likelihood of depression and
anxiety-related symptoms being present. Not
only do the protective factors reduce the likeli-
hood of screening positive for depressive or anx-
iety-related symptoms, but by identifying and
quantifying them, clinicians may be able to work

Table 3. Multivariate Regression Models for Depression and Anxiety

Variable Unadjusted OR (95% CI) Significance Adjusted OR (95% CI) Significance

Depression
Trouble sleeping 5.52 (3.45–8.82) .000 1.75 (0.95–3.21) .071
Feeling tired 4.32 (2.80–6.68) .000 1.04 (0.58–1.89) .897
Stressed 8.70 (5.75–13.17) .000 3.59 (2.12–6.07) .000
Anger 7.96 (4.95–12.82) .000 1.94 (1.07–3.52) .029
Fitting in 5.92 (2.75–12.75) .000 1.52 (0.56–4.13) .414
Headaches 2.65 (1.29–5.47) .008 0.98 (0.39–2.50) .971
Familial ETOH* 6.57 (3.86–11.18) .000 2.69 (1.45–5.00) .002
Substance use 3.14 (2.10–4.67) .000 2.05 (1.24–3.40) .005
Assets 0.57 (0.46–0.71) .000 0.65 (0.51–0.83) .001
Talk with friends† 0.23 (0.13–0.40) .000 0.55 (0.27–1.11) .093
Parents listen 0.13 (0.08–0.19) .000 0.34 (0.21–0.56) .000
Age 1.00 (0.90–1.11) 1.000 0.87 (0.77–0.98) .023
Sex 1.94 (1.27–2.96) .002 1.37 (0.87–2.17) .180

Anxiety
Trouble sleeping 5.80 (3.81–8.83) .000 1.75 (1.03–2.98) .038
Feeling tired 5.04 (3.45–7.38) .000 1.08 (0.66–1.78) .759
Stressed 10.05 (6.94–14.55) .000 6.10 (3.94–9.43) .000
Anger 9.81 (6.41–15.04) .000 2.31 (1.36–3.93) .002
Fitting in 4.93 (2.36–10.27) .000 0.85 (0.32–2.26) .748
Headaches 2.73 (1.44–5.18) .002 1.53 (0.68–3.42) .301
Familial ETOH* 3.69 (2.14–6.37) .000 1.44 (0.77–2.68) .251
Substance use 3.04 (2.14–4.32) .000 1.97 (1.27–3.05) .003
Assets 0.68 (0.56–0.83) .000 0.82 (0.65–1.02) .069
Talk with friends† 0.32 (0.18–0.56) .000 0.60 (0.31–1.18) .138
Parents listen 0.17 (0.12–0.26) .000 0.49 (0.31–0.78) .003
Age 1.04 (0.95–1.13) .462 0.96 (0.87–1.07) .471
Sex 2.49 (1.69–3.66) .000 1.87 (1.24–2.83) .003

*Worried about familial alcohol or drug use.
†Have friends to talk with about problems.
CI, confidence interval; OR, odds ratio.
Note: Items in bold type highlight which adjusted ORs have p � .05.
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with their patients and the patients’ families to
enhance protective factors.

In accordance with previous studies,25–28 this
study found positive associations between de-
pressive symptoms and many somatic and emo-
tional concerns. Reporting of primary care men-
tal health screening is limited and it typically
highlights only older populations.29,30 The logic
behind assessing protective factors’ role in de-
pression and anxiety diagnoses is sound, but ours
is the first study explicitly looking at protective
factors’ contribution to whether adolescents
screen positive for depression and anxiety. Al-
though there is some overlap between the so-
matic and emotional risk profiles of depression
and anxiety, our results show that the protective
and social risk factors indicate that it may be
important to screen for both disorders, consid-
ering anxiety’s considerable impact.

Although there are mutual factors that predict
a positive screen of depression and anxiety (sub-
stance use, stress, and anger), our analyses show
that adolescents’ worries about family drug and al-
cohol use are important to assess because they may be
predictive of depression. The anxiety analysis shows a
different pattern of risk factors, with female sex and
sleep issues being the unique concerns that warrant
particular attention by clinicians.

Expanding on the US Preventive Services
Task Force’s recommendation to screen all ado-
lescents 11 to 18 years old for only depression,
the results from this study suggest that a screener
including anxiety helps primary care physicians
more fully understand mental health issues. Rou-
tine formal screening is important because there is a
risk that the somatic complaints may be the provider’s
primary focus during brief well-child visits.

The results indicate the importance of under-
standing the potential role of shared risk factors
in the development of both depression and anx-
iety as well as the importance of comprehensive
screening. Without screening for depression and
anxiety, primary care physicians will be more apt
to elicit and address only the somatic and emo-
tional complaints (or not hear them at all).
Screening before a visit will allow primary care
physicians to collect more information during
the interview portion of the well-child visit, to
spend more time on concerns specific to each
child, and to refer to specialists appropriately and
promptly, as needed.

This study was limited by several factors. The
study included a nonrandom sample of almost all
white patients, and the results need to be dupli-
cated using other cultures, demographics, and
geographic regions, but the strength is that this is
data from clinical community care settings. It
will be important to replicate this work in other
settings. We used a tool that detects a population
with symptoms of depression and anxiety. With
these symptoms, adolescents are more likely to
have a clinical diagnosis. In fact, even without a
clinical diagnosis of depression or anxiety, those
who screen positive on the PHQ-2 are more
likely to have other emotional and somatic symp-
toms. Our study is limited in that the PHQ-2 and
GAD-2 screen for significant levels of symptoms,
but are not diagnostic of a disorder. However,
high levels of symptoms, even without a clinical
disorder, were found in our study to be associated
with a variety of other emotional and somatic
symptoms. This is consistent with other works
using the 9-item PHQ with adolescents,4 among
whom symptoms in the absence of a Diagnostic
and Statistical Manual of Mental Disorders, Fourth
Edition, diagnosis were associated with significant
emotional distress. Last, the sample size was too
small to examine the 2% of adolescents who
screen positive for both depression and anxiety.

Conclusions
Comprehensive primary care mental health
screening that considers both anxiety and depres-
sion while including strength-based and psycho-
social support questions is a helpful adjunct to
clinical practices and has been done routinely by
using an electronic format at the point of care.
Because certain somatic and emotional concerns
can precede depression and anxiety, routine elec-
tronic screening for these issues during well-
child visits is suggested.

Screening from early adolescence onward will
increase the likelihood of primary care physicians
catching the early signs, symptoms, and docu-
mented risks of depression and anxiety. Using an
electronic screener bolsters primary care physi-
cian–patient interactions by giving the provider
data before the visit and freeing up time spent
interviewing to discuss specific concerns. The elec-
tronic medium bolsters communication, while tai-
loring to the technology-based generation, demon-
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strating that these aims need not be mutually
exclusive in clinical care.

Zsolt Nagykaldi, PhD, helped to develop the PDA screening
tool. We thank the physicians and staff of the following practices
in our network whose efforts made PDA screening a reality:
Ammonoosuc Community Health Services, Whitefield, NH;
Dartmouth Hitchcock Pediatric Practices (Bedford, NH; Con-
cord, NH; Lebanon, NH; Plymouth, NH); Exeter Pediatric
Associates, Exeter, NH; Green Mountain Pediatrics, Benning-
ton, VT; Montpelier Health Center, Montpelier, VT; Robert A.
Mesropian Center for Community Care at Alice Peck Day
Memorial Hospital, Lebanon, NH; Springfield Pediatrics,
Springfield, VT; Upper Valley Pediatrics, Bradford, VT; and
Wolfeboro Pediatrics, Wolfeboro, NH.
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