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ABSTRACT

PURPOSE Evidence regarding the onset of depressive symptoms in primary care
is rarely available but can help inform policy development, service planning, and
clinical decision making. The objective of this study was to estimate the 12-month
cumulative incidence and predictors of a positive screen for depressive symp-
toms on the 9-item Patient Health Questionnare-9 (PHQ-9) among primary care
patients with no history of physician-diagnosed depression.

METHODS We monitored a cohort of 2,929 adult primary care patients with no
past history of physician-diagnosed depression and with baseline PHQ-9 scores

of 9 or lower by telephone interview at 3, 6, and 12 months. A generalized lin-

ear mixed effects Poisson Model was used to explore factors associated with the
incidence of PHQ-positive symptoms.

RESULTS The cumulative incidence of positive screening on the PHQ-9 over 12
months was 5.23% (95% Cl, 3.83%-6.64%). Positive predictors included being
female, coming from a lower-income household, being a smoker, having at least 2
comorbidities, having a family history of depression, and having consulted a phy-
sician at least twice in the past 4 weeks. Consulting a physician with qualifications
in both family medicine and psychological medicine was a negative predictor.

CONCLUSIONS The cumulative incidence of PHQ-9-screened depressive symp-
toms in this study population was higher than those reported for depressive dis-
orders in earlier systematic reviews. Groups who may warrant greater treatment
attention include women, patients with multimorbidity, smokers, patients with
recent high rates of medical consultations, and those who are from lower-income
households or who have a family history of depression. Greater physician training
may have a protective effect.

Ann Fam Med 2016;14:47-53. doi: 10.1370/afm.1854.

INTRODUCTION

epressive disorders are a leading cause of illness burden and a

public health priority." Primary care is the entry point for most

people requiring health services, and in many countries, depressive
disorders are managed in primary care. The prevalence of depressive disor-
ders in primary care has been estimated to range between 10% and 20%.2
Despite this prevalence, very few cohort studies have examined the inci-
dence of depressive disorders in this setting. Some have assessed incidence
using physicians’ case reports or retrospective reviews of medical records
for case identification®*; however, systematic reviews have shown that
roughly 50% of depressive disorders are missed in primary care’; hence,
such estimates may exclude patients who have not been identified as hav-
ing depression by a physician. One way to overcome this issue is by using
patient self-reported symptoms for case finding. Use of depression screen-
ing instruments for case finding helps to overcome errors in case detection
due to lifetime recall bias or to misidentification by clinicians; however, a
shortcoming of this approach is that these instruments are self-reported and
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subjective. They are also limited by their sensitivity and
specificity for diagnosing depressive disorders.

In the 2010 Global Burden of Disease Study, the
worldwide incidence of depressive disorders was esti-
mated using pooled data from various population-based
studies, including those using symptom scale survey
instruments. The estimated global incidence of depres-
sive disorders in that year ranged from 2.7% for males to
3.4% for females; however, most of the data came from
western settings, with a notable lack of data from Asia.

Hong Kong is a Special Administrative Region of
the People's Republic of China. Approximately 95% of
the 7 million people living in the region are of Chinese
descent. Hong Kong has a pluralistic health care system
wherein patients can receive primary care services from
physicians in the pay-for-service private sector as well as
from government-subsidized General Outpatient Clin-
ics of the Hong Kong Hospital Authority. Furthermore,
many patients use both conventional western and tradi-
tional Chinese medicine services for primary care.

To help inform health policy formation and pro-
mote evidence-based clinical decision making, it is
essential to have information that encompasses the
natural course and risk factors for onset of a disease.”
For disorders that often have a chronic or relapsing
and remitting course, estimates of the rate of devel-
opment of new cases can help inform policy makers
regarding future service needs.® The aim of this study
was to estimate the 12-month cumulative incidence
of and risk factors associated with screening positive
for depressive symptoms on the 9-item Patient Health
Questionnare-9 (PHQ-9) among primary care patients
in Hong Kong. Findings from this study will contrib-
ute to the global epidemiologic knowledge on depres-
sive disorders in nonwestern settings.

METHODS

Study Design

We conducted a 12-month prospective cohort study
as part of a larger epidemiologic study examining the
natural history of depressive disorders in Hong Kong's
primary care setting. Baseline recruitment of patients
took place between October 2010 and January 2012.
Longitudinal data were collected between October
2010 and January 2013. The study protocol and find-
ings from the cross-sectional study on prevalence and
physician rates of depression identification have been
previously published.”'°

Setting and Patients

We invited 59 primary care physicians working in clinics
located territory-wide across Hong Kong to collabo-
rate as part of a primary care practice-based research

network. Physicians were identified using the mailing
list of the Hong Kong College of Family Physicians

and worked in a variety of practice settings, including
private settings (solo practice, group practice, outpatient
departments of private hospitals), government-funded
General Outpatient Clinics, and nonprofit, nongovern-
mental organizations, reflecting the diversity of settings
in which primary care is delivered in Hong Kong.

All consecutive, eligible patients seeking care from
a study physician on a single randomly selected day
each month over a 12-month recruitment period were
approached in the waiting room. We used a 12-month
baseline recruitment period to account for seasonal
variability and to enhance the representation of the
case load. Patients were excluded if they were aged
younger than 18 years; did not speak or understand
English, Cantonese, or Mandarin; had cognitive or
communication difficulties; had previously been
recruited to the study; or did not consult the physician.

Questionnaires containing the PHQ-9, the Center
for Epidemiologic Studies—Depression Scale (CES-D
20), the Medical Outcomes Study Short-Form version
2 (SF-12v2), and items on health service use, past medi-
cal history, help-seeking behaviors, and sociodemo-
graphic characteristics (available in English or Chinese)
were distributed to patients in the waiting room and
were self-completed. To enhance the completion rate,
a research assistant was on site to administer the ques-
tionnaire to those with poor literacy or eyesight, and
to answer any queries. Physicians (who were blinded to
the PHQ-9 screening scores) were asked to document
the patient's reason for seeking care, to express their
opinion on whether the patient had depression (yes/
no), and to outline their management if they identified
the patient as having depression.

Patients who completed the baseline questionnaire
were invited to participate in the longitudinal follow-up.
Those who consented by providing their name and
contact details were included. Follow-up data were col-
lected using a questionnaire that contained the PHQ-9,
the CES-D 20, the SF-12v2, and items on recent health
service use, and administered by telephone interview at
12, 26, and 52 weeks by trained research staff.

Patients in the longitudinal sample who had nega-
tive PHQ-9 screening scores at baseline (score <9),
who were not identified as having depression by the
study physician at baseline, and who reported hav-
ing no past history of physician-diagnosed depression
formed the cohort population to examine incidence of
PHQ-9—screened depressive symptoms.

Study Instruments
The PHQ-9 is a 9-item questionnaire used to screen
for, monitor, diagnose, and measure the severity of
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depressive symptoms.'" It scores each of the 9 diagnos-
tic criteria of the Diagnostic and Statistical Manual of Men-
tal Disorders, 4th Edition (DSM-1V') for depression from 0
(not at all) to 3 (nearly every day) over the previous 2
weeks."? The Chinese version of the PHQ-9 has been
validated in Hong Kong."* Using a cut-off score of
greater than 9, the PHQ-9 was found to have a sensi-
tivity of 80% and a specificity of 92% for diagnosing
major depression.'® For this study, a PHQ-9 score of 9
or less (PHQ negative) at baseline was used for eligibil-
ity and a score of greater than 9 (PHQ positive) was
used to identify incident-depressive symptoms.
Questions on patient sociodemographics, health hab-
its, chronic disease comorbidity (including hypertension,
diabetes mellitus, heart disease, stroke, asthma, emphy-
sema, chronic bronchitis or other chronic lung diseases,
arthritis or other chronic rheumatism, and chronic pain),
and self-reported western and Chinese medicine service
use in the past month were included in the baseline
questionnaire for use as independent variables. Physi-
cians' demographic and practice characteristics were also
included as independent variables. Service delivery dif-
fers between the public and private sectors. Government
clinics mainly cater to patients needing chronic disease
management, the elderly, and those who cannot afford
private care; private practice caters more to patients
seeking care for acute and episodic illnesses. Specialist
training of physicians occurs in the public sector, and
physicians in this sector are more likely to be training for
or have qualifications in family medicine; however, work-
load is high and consultation times are generally much
shorter (average 5.5 minutes) than in the private sector.'
Baseline detection status of depression by the study
physician was collected using a case-record form com-
pleted at the time of the index consultation. Identifica-
tion of depression (defined as a patient with clinically
important depressive symptoms) was unassisted and
physicians were blinded to the PHQ-9 scores.

Statistical Analysis

We estimated the 12-month cumulative incidence of
PHQ-9—positive depressive symptoms in patients

who screened PHQ-9 negative at baseline and who
reported no past history of depression with a 95%
confidence interval, taking into account clustering

by practice. Differences in baseline characteristics
between patients with and without onset of PHQ-9—
positive symptoms over a 12-month period were tested
using independent ¢ tests for continuous variables or
X* tests for categorical variables. We used a general-
ized linear mixed effects Poisson model with robust
error variance that also took into account the within-
practice correlation to explore predictors of incidence.
The intraclass correlation coefficient (ICC) was used

to estimate how much variation in the incidence of
depressive symptoms existed between patients and
between physician practices. We used the pseudo R?
according to the McFadden approach to evaluate the
goodness of fit of the model.

All statistical analyses were performed using Stata
version 13.0 (StataCorp LP). All significance tests were
2-tailed, and those with a P value less than .05 were
considered statistically significant.

Ethics Approvals

This study was approved by the institutional review
board of the University of Hong Kong/Hospital
Authority Hong Kong West Cluster, the Research
Committee of Evangel Hospital, the Research Com-

Figure 1. Patient inclusion in the study and in
regression analyses.

10,179 patients screened
at baseline

| 5,821 declined to participate
“1  in the longitudinal study

\ 4

4,358 agreed to participate
in the longitudinal study

1,429 patients were PHQ-9
positive at baseline (score
>9), or had physician-diag-
nosed depression at base-
line, or had a self-reported
history of depression

Y

\ 4

2,929 patients included for estima-
tion of cumulative incidence

PHQ-9 negative (score <9), no
self-reported history of depres-
sion, no physician-diagnosed
depression at baseline, and com-
pleted >1 PHQ-9 questionnaire
during 12-month follow-up

389 patients were excluded
from regression analysis
because of missing data

Y

Y

Patients included in
regression analysis
2,540 at baseline
1,990 at 12 weeks
2,243 at 26 weeks
2,273 at 52 weeks

PHQ-9 = 9-item Patient Health Questionnaire.
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mittee of Hong Kong Sanatorium
and Hospital, the Research Com-
mittee of Matilda International
Hospital, the Research Ethics
Committee for Hong Kong Hos-
pital Authority Kowloon East
Cluster and Kowloon Central
Cluster, and the Joint Chinese
University of Hong Kong and
Hong Kong Hospital Author-

ity New Territories East Cluster
Clinical Ethics Review Commit-
tee. All participants provided
signed informed consent.

RESULTS

Response Rate

Overall, 10,179 patients com-
pleted the baseline question-
naire (Figure 1). Of these,

4,358 patients consented to
longitudinal follow-up, including
3,819 patients who were PHQ-
negative; 890 were excluded
because they had a past history
of depression, had depression
detected by the study physician
at baseline, or did not have at
least 1 follow-up PHQ-9 score.
As a result, a total of 2,929
patients were included for the
calculation of cumulative inci-
dence. Their baseline characteris-
tics are shown in Table 1.

Incidence of PHQ-9-Screened
Depressive Symptoms

Over 12 months, 147 patients
screened PHQ-9 positive on

at least 1 follow-up interview.
After adjustment for cluster-

ing by practice, the 12-month
cumulative incidence for depres-
sive symptoms was 5.23% (95%
ClI, 3.83%-6.64%). In subgroup

analysis by sex, the 12-month cumulative incidence in
women and men was 6.30% (95% CI, 4.23%-8.38%)

Table 1. Baseline Characteristics of Study Patients, Overall and by
PHQ-9 Screening Status Over the 12-Month Follow-up

PHQ-9 Screening Status

Over 12 Months

Total Negative Positive P
Characteristic (N =2,929) (n=2,782) (n=147) Value
Patient factors
Sex, % .058
Male 443 44.7 36.7
Female 55.7 55.3 63.3
Age, mean (SD), y 49.3 49.2 51.7 .08
(7.0) (16.9) (18.2)
Ethnicity, % .68
Chinese 98.2 98.2 98.6
Non-Chinese 1.8 1.8 1.4
Marital status, % .03
Married 65.4 65.9 57.1
All others (single, separated, 34.6 341 42.9
divorced, widowed)
Household monthly income, % .003
Moderate or higher income 41.5 42.2 29.1
(>HK$30,000)
Lower income (<HK$30,000) 58.5 57.8 70.9
Education level, % .01
Secondary or tertiary 76.6 771 68.0
education
No formal or primary 23.4 22.9 32.0
education
Employment status, % .33
Employed 65.0 65.4 56.8
Unemployed 1.2 1.2 1.4
Retired 20.9 20.6 26.7
Homemaker 10.5 10.4 12.3
Student 2.4 2.4 2.7
Smoking status, % .08
Nonsmoker 88.2 88.4 83.7
Smoker 11.8 11.6 16.3
Drinking status, % .94
Nondrinker 87.6 87.5 87.8
Drinker 12.4 12.5 12.2
Exercise status, % .61
Exercise 73.7 73.6 75.5
No exercise 26.3 26.4 24.5
Number of comorbidities, % <.001
0 48.0 48.6 374
1 27.4 27.6 24.5
>2 24.6 23.9 38.1
continues

and 4.15% (95% CI, 2.22%-6.08%), respectively.

Predictors of Incidence

After excluding 389 patients because of missing data, a
total of 2,540 patients were included in the regression
analysis. Of this group, 1,990 patients, 2,243 patients,

12, 26, and 52 weeks, respectively.

and 2,273 patients completed follow-up interviews at

Results of the regression models used to identify

predictors of positive PHQ-9 screening are shown in

Tables 2 and 3. Analyses showed that incidence was
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DISCUSSION

;::lblegLs Baselime gthatractgrlstl:; of1 2Stll\;ldy tl:lat;e;'lnts. Overalllan;:l by The cumulative incidence of

-9 Screenin r -Mon - .

Q creening Status Over the o ollow-up (continued) PHQ-9—screened depressive

PHQ-9 Screening Status symptoms in our study (5.23%)
Over 12 Months was higher than the pooled annual
Total Negative  Positive P incidence of depressive disorders

Characteristic (N =2,929) (n=2,782) (n=147) Value estimated in the Global Burden

Patient factors (continued) of Disease Study 2010 study of

Family history of mental .03 3.0%. A wide range of incidence
illness, % estimations have been reported in
Yes 90.5 90.8 85.3 . di h P h
No 95 92 147 Varlous‘stu' 1€s; oweyer, met -.

Number of visits o a western 02 odologic differences in population
physician in past 4 weeks, % sampling and case definition make
0 51.6 51.5 53.5 direct comparisons difficult. In
1-2 38.9 39.3 313 the 2010 study, data were derived
>3 9.5 9.2 15.3 .

from community-based samples,

Number of visits to a tradi- .80 h likel be healthi
tional Chinese medicine prac- who are likely to be healthier
titioner in past 4 weeks, % and to have lower levels of mor-

0 85.5 855 84.7 bidity than in patient popula-
=1 . 14.5 14.5 153 tions.® Furthermore, we used the
o . .

District of residence, % o1 PHQ-9 to screen for depressive
Hong Kong 43.3 43.1 46.6 mptom hich is onl r
Kowloon 237 237 240 symptoms, Which 15 oniy a su
New Territories 33.0 33.2 29.5 rogate measure for depresswe

Physician factors disorders. As other causes of

Sex, % 64 low mood (such as a reaction to
Male 72.4 72.5 70.7 life events or bereavement) can
Female 27.6 27.5 29.3 also cause a person to screen

Age, mean (SD), y 44.8 (11.8) positive, incidence estimates for

District of practice, % 44 screened depressive symptoms
Hong Kong 47.9 477 51.7 are likely to be higher than those
Kowloon 303 303 306 for depressive disorders. In stud-
New Territories 21.8 22.0 17.7 . . L . .

o ies examining incidence in pri-

Related training, % .07 lati timat
Vocational training in family 48.8 48.4 55.8 mary care popuiations, cstimates

medicine only have ranged from 6 to 25 per
Diploma in psychological 18.3 18.4 16.3 1,000 patients in Europe and the
6 r:hedlcme only - 80 . United Kingdom.** In the PRE-
0 : . : .
Neither >5 5 5 5 5 DICT study (Prospective Cohort

Practice setting, % .004 Study of Unemp]oyment and
Public 9.0 285 395 Clinical Depression in Europe and
Private 71.0 715 60.5 Chile) conducted in 6 European

: : — countries and Chile, the overall

PHQ-9 = 9-item Patient Health Questionnaire.

cumulative 12-month incidence

smoked (RR=1.73; 95% CI, 1.04-2.88), had a family

history of mental illness (RR=2.02; 95% CI, 1.35-

3.04), and had 2 or more comorbidities (RR = 1.90;

95% ClI, 1.18-3.07). Time was also associated with

increased incidence (RR=1.02; 95% CI, 1.02-1.03).
Conversely, patients who consulted a study physician
with qualifications in both family medicine and psy-
chological medicine had a lower incidence of screen-

ing positive (RR=0.28;, 95% CI: 0.09-0.89). The

pseudo R? showed that the model explained 18.3% of

the total variability in incidence.

of DSM-IV major depression in

the European population was 7.7% (United Kingdom,
8.8%; Spain, 15.1%; Slovenia, 4.2%; Portugal, 8.5%;
the Netherlands, 5.4%; and Estonia, 5.9%)."" A German
study that followed an older adult (aged older than 65
years) primary care cohort using a depression screening
tool estimated the incidence of screened depression to
be 42.7 per 1,000 patients.'®

Cross-cultural studies indicate that women are more
likely to develop depression than men.'” In our study,
we found the incidence of depressive symptoms was
greater in women (6.30% in women vs 4.15% in men).
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Table 2. Characteristics Associated With Incident Depressive
Symptoms in Chinese Primary Care Patients (Fixed Effects)

Characteristic

Incidence

Rate Ratio (95% CI)

Patient factors (2,540 patients)
Female (vs male)

Age, in years

Non-Chinese (vs Chinese)

All other marital statuses (vs married)

Lower income, <HK$30,000 (vs middle or higher
income, >HK$30,000)

No formal or only primary education (vs secondary
or tertiary education)

Employment status (vs employed)
Unemployed
Retired
Homemaker
Student
Smoker (vs nonsmoker)
Drinker (vs nondrinker)
No exercise (vs exercise)
Comorbidities (vs 0)
1
>2
Family history of mental illness (vs none)
Visits to a western physician in past 4 weeks (vs 0)
1-2
>3

Visits to a traditional Chinese medicine practitioner
in past 4 weeks, any (vs none)

District of residence (vs Hong Kong)
Kowloon
New Territories

Physician factors (59 physicians)

Female (vs male)

Age, in years

Practice district (vs Hong Kong)
Kowloon
New Territories

Related training (vs neither)
Family medicine training
Diploma in psychological medicine
Both

Private setting (vs public)

Time

Time, in weeks

1.58° (1.05-2.37)
0.99 (0.97-1.01)

0.67 (0.09-5.17)
1.45 (0.89-2.37)
1.56° (1.10-2.21)

1.24 (0.81-1.88)

0.84 (0.18-3.85)
1.24 (0.79-1.94)

0.70 (0.41-1.20)

1.54 (0.50-4.80)
1.73° (1.04-2.88)
1.22 (0.79-1.90)
1.08 (0.80-1.45)

1.16 (0.64-2.10)
1.92¢ (1.18-3.13)
2.02° (1.35-3.04)

0.79 (0.51-1.23)
1.90° (1.18-3.07)
1.04 (0.53-2.01)

1.14 (0.59-2.20)
1.17 (0.61-2.27)

0.69 (0.38-1.26)
1.00 (0.97-1.03)

0.85 (0.44-1.64)
0.69 (0.33-1.43)

0.91 (0.49-1.72)
1.04 (0.59-1.82)
0.28° (0.09-0.89)
0.56 (0.30-1.07)

1.022 (1.02-1.03)

2 Statistically significant at P <.05.

Note: 389 patients were excluded from the analysis because of missing values.

Other risk factors for increased incidence were similar
to those previously reported in the literature, namely,

lower household income!* %"

depression.'>?? In addition, we also found that being a
smoker, having multiple comorbidities, and having seen
a western physician more than twice in past 4 weeks

were also associated with increased incidence.

and family history of

Primary care is the entry point to the
medical system. It is therefore important
that primary care physicians are aware of
who may be at highest risk for developing
depressive disorders so that they can imple-
ment targeted interventions. One strategy is
that high-risk patients could be flagged for
waiting room screening, with a subsequent
clinical assessment performed by an expe-
rienced clinician in those who screen posi-
tive. A thorough clinical assessment of those
who are identified by screening should be
performed to prevent overdiagnosis and
overtreatment of patients who do not have
a depressive disorder. Also, patients identi-
fied by screening need to be assessed for
suicidality or atypical features that may
require referral to specialist mental health
services. In patients with multiple comor-
bidities, empowerment strategies such as
health education or counseling may be use-
ful to help reduce disease complications and
enable patients to cope better with their
complex biopsychosocial problems.

We found only a single protective factor
for incidence: having an index consultation
with a primary care physician who was
trained both in family medicine and in psy-
chological medicine. In Hong Kong, there
are no statutory postgraduate requirements
to practice in the private sector, and any
registered physician can be a primary care
physician in private practice. Reflecting
this situation, there was a broad range of
training backgrounds among the 59 physi-
cians who participated in this study: 44 had
fellowship qualifications (or equivalent) in
general practice or family medicine, 1 had
done a fellowship in surgery, 1 had done a
fellowship in emergency medicine, and the
remaining physicians had no postgradu-
ate specialty qualifications. Fourteen of
the study physicians held a postgraduate
diploma in psychological medicine or the
equivalent. In terms of policy recommenda-
tions, it appears that adequate training of
the medical workforce needs to be a prior-

ity to enhance the quality of care of mental health
service delivery in primary care. Although we can-
not prove causality, it seems that physicians who are
trained in delivering patient-centered care and who
also have adequate skills in mental health may be able
to help decrease the burden of depressive disorders by

reducing the onset of symptoms.
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Table 3. Model Performance in Predicting
Incident Depressive Symptoms in Chinese
Primary Care Patients

Measure Value

Error variance
Intercept, patient, variance (SE)
Intercept, physician, variance (SE)
Goodness of fit

1.46 (0.89-2.41)
0.05 (0.002-1.199)

Pseudo R? (McFadden), % 18.3
Patient 1CC, % 33.4
Physician 1CC, % 4.9

ICC = intraclass correlation coefficient; SE = standard error.

Note: 389 patients were excluded from the analysis because of missing values.

This study had several limitations. Our cohort was
self-selected, which leads to a risk of self-selection
bias. Case finding was based on the PHQ-9, which is a
subjective self-reported symptom scale instrument, and
was not confirmed by a clinical diagnostic interview,
which would be the gold standard for the diagnosis of
depressive disorders. The sensitivity and specificity of
the PHQ-9 for diagnosing depressive disorders needs
to be taken into consideration if scores are used as a
surrogate measure for estimating the incidence of these
disorders.

In conclusion, we found the 12-month cumulative
incidence of PHQ-9—screened depressive symptoms in
Chinese primary care was 5.23%. Primary care patients
who are female, have multiple comorbidities, smoke,
have a lower household income, have a family history
of depression, and consult the primary care physician
frequently deserve more treatment attention because
they have a higher incidence of depressive symptoms.
Policies to enhance the training requirements of pri-
mary care physicians may help reduce the burden of
depressive disorders in Hong Kong.

To read or post commentaries in response to this article, see it
online at http://lwww.annfammed.org/content/14/1/47.

Key words: mental health; depression; primary care; Chinese; screen-
ing; practice-based research
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