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Figure 3 Bar graph of meta-analysis of the prevalence

of depression or depressive symptoms among outpatients
stratified by age and study year. (A) Prevalence of depression
or depressive symptoms among outpatients stratified by
year of study publication. (B) Prevalence of depression or
depressive symptoms among outpatients stratified by age.

p=0.0010), whereas the highest depression prevalence
was reported in outpatients older than 80 years at 34.0%
(397/2128,95% CI 15.0% to 69.0%, ’=96.8%, p<0.0001).
The prevalences reported in studies stratified by year are
presented in figure 3. Eight studies with healthy controls
were included in a subgroup. There was a significantly
higher prevalence of depression and depressive symp-
toms in outpatients than in healthy controls (OR 3.16,
95% CI 2.66 to 3.76, 1°=72.0%, x°=25.33) (figure 4).
Regarding the screening instruments used, higher prev-
alence estimates were found among studies that used BDI
(1816,/4702, 36.0%, 95% CI 29.0% to 44.0%, 1°=94.8%)
compared with those that used HADS (1003/2025,
22.0%, 95% CI 12.0% to 35.0%, 1°=96.6%). A meta-re-
gression analysis was conducted to evaluate the potential
heterogeneity in combined subtypes to assess study year,
country and specialty as sources of heterogeneity. In this
analysis, country, study year and specialties represented
a small amount of heterogeneity (p=0.0327, <0.05).

Figure 2 Forest plot of the prevalence of depression or
depressive symptoms among outpatients. E.N.T., ear, nose, Figure 4 Forest plot of the eight studies that included
throat. control groups.
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Figure 5 Funnel plots to test the publication bias of the 8
studies that included control groups. Each point represents
a separate study on the indicated association. The points
were distributed asymmetrically, indicating the existence of
publication bias.

Funnel plots and tests indicated evidence of publication
bias (Egger’s test, p<0.001, figure 5). Sensitivity analyses,
in which the meta-analysis was serially repeated after
excluding each study, suggested that no individual study
affected the overall prevalence estimate by more than 1%
(online supplementary table 1).

DISCUSSION

We performed a systematic review and meta-analysis to
best estimate the prevalence of depression and depres-
sive symptoms in different clinical departments. Overall,
the prevalence of depression or depressive symptoms
among outpatients was 27.0%, ranging from 17.0% to
53.0% in different clinical departments. This study found
that outpatients from otolaryngology clinics had the
highest prevalence of depression (53.0%). Depression was
found to be an important mediator for otolaryngologic
conditions such as chronic tinnitus.” It was not surprising
that dermatology ranked the second highest and 39.0%
of outpatients from dermatology clinics suffered from
depression. Atopic dermatitis was found to be associated
with depression because the skin stigmata often causes
embarrassment, low confidence and sadness.'’ ** Atopic
dermatitis is one of the most common dermatological
disorders and was found to be associated with negative
impact on the quality of life of patients, families and care-
givers.” ™ There is psychoneuroimmunology connection
between depression and medical illness.”’ The produc-
tion of pro-inflammatory cytokine (eg, IL-6) was found to
be higher in patients with atopic dermatitis® and IL-6 was
found to be raised in patients with depression.”” Raised
IL-6 may cause depression in patient with atopic dermatitis.
This study found that 35% of outpatients from neurology
clinic suffered from depression. Genetic factors and auto-
antibodies play an important role in causing neuropsy-
chiatric complications including depression.”* Stroke is
a common neurological disorder and causes significant

health burden.”® The burden of stroke causes depres-
sion in both stroke patients and their caregivers.” Novel
rehabilitation intervention targeting at motor deficit was
designed to improve functional status and quality of life
of patients with stroke.”® This intervention might offer
hope and reduce prevalence of depression in patients
with stroke. Our study confirmed previous findings of the
higher prevalence of depression or depressive symptoms
in outpatients than in the general public.*® The preva-
lence of depression/depressive symptoms in outpatients
slightly decreased from 1990 to 2010. This decrease may
be due to the potentially improved recognition of the
illness and increased awareness for seeking help among
the general public. However, this explanation has yet to
be confirmed with population-based research. Depres-
sion or depressive symptoms are often overlooked during
daily medical care by busy professionals without specific
training in mental health, and our findings suggests
that specialists should focus on patients’ physical prob-
lems and their mental problems. We should enhance
the awareness of mental disorders during medical works
and strengthen the communication between doctors and
patients. Depression is expected to vary throughout the
life course, as ageing is a risk factor for the development
of depression and depressive symptoms. In this study, the
distribution of age-related depression had two peaks and
varied in different groups. Outpatients aged 30-40 years
old had a similar depression prevalence as outpatients
aged 80-90 years old, with rates ranging between 30.0%
and 40.0%. However, previous research on the associa-
tion between age and depression has shown contradictory
patterns.”* Klerman noted a particular emergence of
childhood depression and an increase in suicide attempts
and death among adolescents and young adults.”® Outpa-
tients aged 30—40 years suffering from chronic medical
illnesses are at higher risk for developing depression.
Depressed outpatients might develop maladaptive rumi-
nation and illness perception towards their chronic
medical illness.* Chronic medical illness may increase
the risk of suicide in adult outpatients because psycho-
somatic complaint such as headache was found to be an
important risk factor for suicide in adults.* Yang showed
that depression declined with age.* By contrast, Jorm
revealed that there was no consistent pattern across
studies regarding age differences in the occurrence of
anxiety, depression or distress.”® Our results showed that
the prevalence of depression and depressive symptoms
peaked among individuals aged 30-40 years and 80-90
years, consistent with the U-shaped ageing trajectory of
depression reported by a previous study.” It has been
suggested that depression reaches its highest level in
elderly aged 80 years or older because physical dysfunc-
tion and low personal control add to personal and status
losses.*” Risk factors of geriatric depression include poor
health, brain injury, low folate and vitamin B12 and raised
plasma homocysteine levels.* The association between
depression and chronic medical illnesses in elderly is due
to accompanying poor self-reported health and functional
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status.*” Further, history of depression and antidepressant
treatment are important risk factors for elderly suicide.*
The prevalence of depression and depressive symptoms
was found to be higher (p<0.0001) in developing coun-
tries (24.0%) than in developed countries (33.0%), a
greater difference and much higher than the 12-month
prevalence estimates in developed (5.5%) and developing
countries (5.9%) found in Kessler's study.47 However, a
possible limitation of this finding is that Kessler's study
was restricted to a small number of countries, a narrower
range of severe patients and a shorter research time.*’
More specifically, 13 studies from China were included in
the present meta-analysis. The prevalence of depression
or depressive symptoms among Chinese outpatients was
27.0% (1941/7194, 95% CI 22.0% to 33.0%, 1°’=95.4%),
which fell between the prevalence observed in developing
and developed countries (24.0%-33.0%) and consistent
with China’s national development.

Various factors may account for the heterogeneity in
this meta-analysis. First, differences in the assessments
instruments and cut-offs may have affected the diag-
nostic sensitivity and specificity. Modified diagnostic
criteria for depression and depressive symptoms have
been proposed for use in different health settings, but
there is no consensus regarding the optimal diagnostic
approach. Whether the existing diagnostic criteria are
ideal in different health settings remains to be deter-
mined. Additionally, little attention has been devoted to
the ICD (International Classification of Diseases) criteria,
in which a depressive episode is defined based on the
number and severity of the symptoms only.*® Second,
heterogeneity between individual studies existed due
to the different diagnostic methods applied in different
countries. Third, the study qualities varied. For example,
some studies used screening instruments with non-stan-
dard methods (eg, with cut-off scores that have not been
validated) or having different thresholds in depression
measurements that may increase the errors of prevalence
estimates. These variations were captured in part by the
modified Newcastle-Ottawa score, which assessed the risk
of bias in each study.

Publication bias was assessed in this review. First, the
exclusion of non-English publications likely contributed
to the bias in our analysis. However, given the large number
of included studies, we would not expect missed studies
to significantly affect the findings. Second, because of the
nature of the specialty, some studies examined the rates of
depression in females only. For example, the prevalence
of depression in obstetrics and gynaecology departments
was 25.0%, which may have caused selection bias. Also,
the ageing of the population phenomenon may have a
more profound impact of depression estimates in devel-
oped counties comparing with developing countries.
Third, the estimates of prevalence in some specialties
were based on an inadequate number of studies, which
may have affected the accuracy of the overall depression
prevalence. For instance, the prevalence of depression
in otorhinolaryngology departments was 53.0%, which

was calculated using data from only three studies. Third,
studies with fewer participants generally yielded more
extreme prevalence estimates, further suggesting the
presence of publication bias.* The study quality is also an
important factor for evaluating the presence of publica-
tion bias. However, the sensitivity analysis showed that no
individual study affected the overall prevalence estimate.

Limitations of this meta-analysis

Limitations should be considered when interpreting the
results of this study. First, the substantial heterogeneity
between studies was not fully explained by the variables
examined. For example, various disease categories, the
onset of depressive episode, medical expenses, medical
workers’ attitudes and patients’ race and gender may
contribute to the risk of depressive symptoms among
outpatients. Furthermore, compared with self-report
scales, interview methods commonly underestimate the
prevalence of psychiatric disorders.” Second, the major
update from the fourth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV) to the
fifth edition in 2013 may have affected the accuracy of
the prevalence estimates.” °' The severity indicator
for depression and depressive symptoms was updated
to be more precise, and this change may explain the
increase in prevalence between 2010 and 2016. Third,
the data were collected from studies that used different
cross-sectional study designs, including different diseases
and sample sizes. For example, in otorhinolaryngology
departments, only three diseases were included in the
meta-analysis, leading to low representativeness; however,
given the available publications in the database, we would
not expect this limitation to significantly affect the find-
ings. Another limitation is the paucity of longitudinal
data, which decreased the generalisability of the study
outcomes. Therefore, high-quality studies that use cohort
study designs to conduct follow-ups of depression might
provide more precise outcomes.” Fourth, using a single
measure to assess depression and depressive symptom
might improve the accuracy and sensitivity of the
outcomes. Finally, focusing on depression alone is insuf-
ficient. Depression and depressive symptoms with other
mental disorders remain an important and overlooked
complication among outpatients, and this oversight calls
for a more systematic approach to clinical assessment
and follow-up. In conclusion, this systematic review and
meta-analysis highlighted the overall high prevalence of
depression and depressive symptoms, which may have
long been overlooked in outpatients worldwide. Our
study also provided substantial quantitative subgroup
analyses that laid the foundation for researchers, clini-
cians and policy makers to develop effective strategies for
depression management.

CONCLUSION
In summary, our study has several implications for clin-
ical practice. First, we performed a systematic review and
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meta-analysis to estimate the prevalence of depression
and depressive symptoms in different clinical depart-
ments. Second, our results suggest that more attention
should be devoted to outpatient mental health, particu-
larly in clinical departments with a high depression prev-
alence (eg, outpatients at otolaryngology clinics had the
highest prevalence of depression (53.0%)). The inconsis-
tency of the findings across different specialties regarding
the prevalence of outpatients with depression could help
modify and improve clinical guidelines for the evalua-
tion and diagnosis of depression or depressive symptoms
in different medical settings. Third, we identified that
different screening instruments produce different esti-
mates, and these findings may provide a reliable reference
for developing an effective and unified measurement for
diagnosing depression. Fourth, the substantial heteroge-
neity between studies was not fully explained by the vari-
ables examined.
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