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Background: Depression is common among patients with head and neck cancer,
thereby affecting their survival rate. However, whether close monitoring of
depression affects the survival outcomes of these patients is unknown.
Therefore, this study aimed to determine whether depression treatment
continuity after the diagnosis of cancer affects the survival of these patients.

Methods: A total of 55,069 patients diagnosed with head and neck cancer in
the Cancer Registration System database in Taiwan were enrolled. This cohort
was followed from January 1, 2007 to December 31, 2017. Furthermore, the
patients were divided into four groups, namely, “no depression,” “pre-cancer
only,” “post-cancer only,” and “both before and after cancer,” on the basis of
the diagnosis of depression and the duration of the follow-up period in the
psychiatric clinic. Further, the Cox proportional hazard model was applied to
estimate the hazard of death for the four groups.

Results: A total of 6,345 (11.52%) patients were diagnosed with depression in
this cohort. The “pre-cancer only” group had a lower overall survival (HR = 1.18;
95% CI = 1.11-1.25) compared with the "no depression” group. Moreover, the
"post-cancer only” group had better overall survival (HR = 0.88; 95% Cl = 0.83—
0.94) compared with the "no depression” group, especially in advanced-stage
patients. Patients who were diagnosed with depression before cancer and had
continuous depression treatments after the cancer diagnosis had better overall
survival (HR = 0.78; 95% Cl = 0.71-0.86) compared with patients who had
treatment interruptions.
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Conclusion: Patients with pre-cancer depression had poorer survival
outcomes, especially those who did not receive psychiatric clinic visits after
their cancer diagnosis. Nonetheless, in patients with advanced-stage cancer,
depression treatment may improve overall survival.
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depression, head and neck cancer, overall survival, population-based study, Taiwan

Introduction

Depression is common in patients with cancer, and there
might be possible links between depression and many cancers (1,
2). A meta-analysis review article has demonstrated a positive
correlation between depression and cancer, especially in patients
with lung and liver cancer (3). A nationwide matched cohort
study in Sweden has affirmed that patients diagnosed with
cancer had increased risks of several common mental
disorders, including depression (4). Depression can also affect
the survival rate of patients with cancer. In addition, many
studies have asserted that depression reduces survival in patients
with cancer (5-11), although a study has presented no
correlation between depression and non-small cell lung cancer
(12). The possible reasons for a lower survival rate in patients
with cancer and depression are non-compliance to guideline
treatment (13), dysregulations of the hypothalamic—pituitary-
adrenal axis, decreased immunosurveillance, and increased
inflammation and oxidative stress (14, 15).

The prevalence of depression in patients with head and neck
cancer is 20%-40% (9, 16, 17), which is higher than in other
patients with different cancers (18). The reasons include a critical
change in the facial profile and function of the patients (19-21)
and radiotherapy (22). A systemic review evaluated the impacts of
77 sociodemographic, lifestyle, clinical, patient-reported outcome
measures, and inflammatory factors on depression showed only
depression at an earlier time point was significantly associated
with the diagnosis of depression at a single (later) time point. For
all other factors, evidence was inconclusive, although evidence
suggests that age, marital status, education, ethnicity, hospital/
region, sleep, smoking, alcohol, surgery, treatment, tumor
location, and recurrence are not important associated factors.
(23)In addition, pre-op depressive symptoms can predict a longer
length of hospital stay and postoperative functional status in this
cancer group (24). Like the other cancers, depression before or
after cancer diagnosis causes cancer progression and affects the
survival of head and neck patients (9, 16, 17).

A literature review has validated that depression is strongly
correlated with the cancer progression and survival of patients
with head and neck cancer (9). However, no study has focused
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on how to improve survival in this particular group. In this
study, we hypothesized that continuity of depression treatment
can affect survival outcomes of head and neck cancer patients.
We used a nationwide health insurance registered database to
evaluate these patients. Additionally, we categorized these
patients by the timing of the diagnosis of depression and the
duration of depression treatment to assess the correlation
between continuity of depression treatment and overall survival.

Methods
Study population and design

This study is a retrospective cohort study. We designed it by
linking individual patient-level data to encrypted personal
identification numbers from computerized data from the
Cancer Registration System (CRS) database, Taiwan’s National
Health Insurance Research Database (NHIRD), and the
National Register of Deaths Database. The CRS began in 1979.
For hospitals with more than 50 beds, specific cancer cases must
be notified and collected by the Cancer Registration Center. The
NHIRD is the database of the universal health insurance of
Taiwan, which was started in 1995. The contents of the database
include the medical orders, medical treatment, medication, and
disposal for the outpatient clinic, emergency room, and
hospitalized patients. The rate of insurance coverage is over
99% of the population. Every hospital in Taiwan was enrolled in
the health insurance system. A detailed introduction of Taiwan’s
healthcare system is described in this reference (25). The
National Register of Deaths Database has been collected since
1952. All the Taiwanese nationals who issued death certificates
were required to report this in the database. In this study, the
patient data were collected from 2007 to 2017.

Register linkage

Patients with the International Classification of Diseases for
Oncology (ICD-0-3) (Co00, 01, 02, 03, 04, 05, 06, 09, 10, 12, 13)
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in the cancer registration file in the CRS database, which codes
for head and neck cancer, were collected. After the exclusion of
patients with unknown staging and missing data, a total of
55,069 patients were enrolled. The first date of the diagnosis of
head and neck cancer was defined as the index date, and the
maximum follow-up time of the patients was set to 10 years.
After linking with the NHIRD, we divided the patients into four
groups. The patients who had no diagnosis of depressive
disorder were included in the “no depression” group. A
diagnosis of depressive disorder was identified by the
International Classification of Diseases 9 codes (ICD-9 codes)
in inpatient and outpatient claim data that included mainly two
groups—major depressive disorders (MDD) (296.2, 296.3, 296.5,
296.6) and non-MDD (296.80, 296.82, 296.90, 298.0, 300.4, 309,
311). The patients who were diagnosed with depressive disorder
and followed up in the psychiatric clinic only before the index
day were included in the “pre-cancer only” group. The patients
who were diagnosed with depressive disorder after the index
date were included in the “post-cancer only” group. Further, the
patients who were diagnosed with depressive disorders before
the index date and followed up in the psychiatric clinic before
and after the index date were included in the “both before and
after cancer” group. The cohort was then linked to the National
Register of Deaths Database to see whether there were
differences in the survival rates among the four groups.

Statistical analysis

A chi-square test compared the differences in variables
among the four groups. Moreover, the Cox proportional
hazard model was used to estimate the hazard of death with a
95% confidence interval (CI) for the four groups of patients,
including crude and adjusted Cox proportional hazard models to
control for confounding factors. R 4.0.2 was used for the analysis
of data.

Results

After the exclusion, our study population comprised 55,069
patients, of whom 6,345 (11.52%) were diagnosed with
depression. Among these patients with depression, 2,374
(4.31%) had depression treatment before the diagnosis of head
and neck cancer; 1,510 (2.74%) had depression treatment both
before and after the diagnosis of head and neck cancer; and 2,461
(4.47%) had depression treatment after the diagnosis of head and
neck cancer. In this study population, 50,294 (92.08%) were
males, and 47,903 (87.70%) had squamous cell carcinomas. The
cumulative survival rate was 56.5%, and suicide occurred in 313
(0.57%) cases (Table 1).
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Psychiatric outpatient care for
depression and death

The multivariable cox analyses confirmed that the “pre-
cancer only” group had worse overall survival [fully adjusted
model: hazard ratio (HR) = 1.18; 95% CI = 1.11-1.25] than the
“no depression” group. (Table 2) Moreover, the “post-cancer
only” group exhibited better overall survival (fully adjusted
model: HR = 0.88; 95% CI = 0.83-0.94) than the “no
depression” group. In addition, patients with a diagnosis of
depression had increased HRs for death by suicide compared
with those in the “no depression” group (Table 2).

Depression and early and advanced
stages of head and neck cancer

We divided the patients with cancer into the early (stages 1 and
2) and advanced (stages 3 and 4) stages and evaluated the influence of
depression on overall survival. The “pre-cancer only” group had
worse overall survival than the “no depression” group both in
patients with early- and advanced-stage head and neck cancer.
Additionally, the “pre-cancer only” group had worse overall
survival (HR = 1.50; 95% CI = 1.32-1.70) than the “no depression”
group in patients with early-stage head and neck cancer. The “post-
cancer only” group also had better overall survival (HR = 0.78; 95%
CI = 0.73-0.84) than the “no depression” group in patients with
advanced-stage head and neck cancer (Table 3).

Cumulative mortality of head and neck
cancer patients

The “Pre-cancer only” group had a significantly higher
cumulative mortality rate than the other groups (Figure 1).
The “Post-cancer only” group had a significantly lower
cumulative mortality rate than the other groups in advanced-
stage head and neck cancer.

Continuity and frequency of psychiatric
outpatient treatment for depressive
disorder and overall survival

For the patients with head and neck cancer who had a diagnosis
of depression before cancer, the continuity of psychiatric outpatient
treatment for the depression after cancer diagnosis helped them
achieve better overall survival (HR = 0.78; 95% CI = 0.71-0.86)
compared with patients who had depression treatment
interruptions. In the group of "both before and after cancer,"
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TABLE 1 Profile of the study sample by depression status.

Psychiatric outpatient care for depression

Pre-canceronly Both beforeand after cancer

10.3389/fonc.2022.871915

Post-cancer only p value

Characteristics No depression
N %
Total 48724
Age
<60 30835 63.29%
60-75 13861 28.45%
>=75 4028 8.27%
Gender
Male 44740 91.82%
Female 3984 8.18%
Site
Lip 1902 3.90%
Tongue 5075 10.42%
Mouth floor 11164 22.91%
Oropharynx 15837 32.50%
Pharynx, hypopharynx, larynx 12740 26.15%
Others 2006 4.12%
Stage
land 2 21040 43.18%
3and 4 27684 56.82%

Medical center
Yes 30738 63.09%
No 17986 36.91%

Tumor histology

Squamous cell carcinoma 42384 86.99%

Others 6340 13.01%
Surgery

Yes 22185 45.53%

No 26539 54.47%
Reconstruction

Yes 27414 56.26%

No 21310 43.74%
Radiation

Yes 17095 35.09%

No 31629 64.91%

Charlson Comorbidity Index score

0 24387 50.05%
1 13151 26.99%
>=2 11186 22.96%

Income differential

<25% 11878 24.38%

25%~50% 9023 18.52%

50%~75% 15113 31.02%

>75% 12710 26.09%
Outcome

Alive 27604 56.65%

Death 21120 43.35%
Suicide

Yes 228 0.47%

No 48496 99.53%
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N

2374

1347
709
318

2031

80
261
735
586
595
117

989
1385

1255
1119

2047
327

1286
1088

1585
789

883
1491

824
616
934

657
251
882
584

1280
1094

16
2358

%

56.74%
29.87%
13.40%

85.55%
14.45%

3.37%
10.99%
30.96%
24.68%
25.06%

4.93%

41.66%
58.34%

52.86%
47.14%

86.23%
13.77%

54.17%
45.83%

66.76%
33.24%

37.19%
62.81%

34.71%
25.95%
39.34%

27.67%
10.57%
37.15%
24.60%

53.92%
46.08%

0.67%
99.33%

04

N

1510

992
388
130

1308
202

60
179
385
458
380

48

772
738

1066
444

1312
198

701
809

920
590

569
941

454
593

437
267
434
372

760
750

22
1488

%

65.70%
25.70%
8.61%

86.62%
13.38%

3.97%
11.85%
25.50%
30.33%
25.17%

3.18%

51.13%
48.87%

70.60%
29.40%

86.89%
13.11%

46.42%
53.58%

60.93%
39.07%

37.68%
62.32%

30.66%
30.07%
39.27%

28.94%
17.68%
28.74%
24.64%

50.33%
49.67%

1.46%
98.54%

N %
2461
<0.001
1763 71.64%
571 23.20%
127 5.16%
<0.001
2215 90.00%
246 10.00%
<0.001
79 3.21%
284 11.54%
594 24.14%
850 34.54%
619 25.15%
35 1.42%
<0.001
1050 42.67%
1411 57.33%
<0.001
1837 74.64%
624 25.36%
0.465
2160 87.77%
301 12.23%
<0.001
900 36.57%
1561 63.43%
<0.001
1137 46.20%
1324 53.80%
<0.001
682 27.71%
1779 72.29%
<0.001
1160 47.14%
693 28.16%
608 24.71%
<0.001
664 26.98%
595 24.18%
599 24.34%
603 24.50%
<0.001
1233 50.10%
1228 49.90%
<0.001
47 1.91%
2414 98.09%
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TABLE 2 Multivariable cox analyses of the association between psychiatric outpatient care for depression and overall survival.

Not adjusted Model 1 Model 2

HR 95% CI HR 95% CI HR 95% CI
Death
No depression 1.00 1.00 1.00
Pre-cancer only 1.34° 1.26-1.42 1.20° 1.15-1.30 1.18* 1.11-1.25
Both before and after cancer 1.07° 0.99-1.15 0.98" 0.91-1.06 1.02° 0.95-1.10
Post-cancer only 0.93¢ 0.88-0.98 0.91° 0.86-0.97 0.80° 0.83-0.94
Suicide
No depression 1.00 1.00 1.00
Pre-cancer only 1.88° 1.13-3.12 1.82¢ 1.09-3.03 1.79¢ 1.07-2.98
Both before and after cancer 2.89° 1.87-4.48 2.70% 1.75-4.24 2.80% 1.81-4.38
Post-cancer only 3.22° 2.35-4.41 3.10° 2.28-4.30 3.10° 2.27-4.29

Model 1: adjusted for age at diagnosis and gender and income differential and Charlson Comorbidity Index scores and medical center; Model 2: also adjusted for tumor site and

reconstructive surgery and tumor stage.
HR, hazard ratio; CI, confidence interval.
“The P value is <.001.

"The P value is >.05.

“The P value ranges from >.001 to <.05.

TABLE 3 Depression and overall survival of patients with head and
neck cancer.

Stages 1 and 2

Outcome Psychiatric outpatient care HR 95% CI
for depression
Death No depression 1.00
Pre-cancer only 1.50%  1.32-1.70
Both before and after cancer 144" 1.27-1.62
Post-cancer only 1.26° 1.13-1.39
Stages 3 and 4
Outcome Psychiatric outpatient care HR 95% CI
for depression
Death No depression 1.00
Pre-cancer only 1.30"  1.21-1.39
Both before and after cancer 1.04° 095-1.13
Post-cancer only 0.78"  0.73-0.84

HR, hazard ratio; CI, confidence interval.
“The P value is <.001.
"The P value is 0.455.

patients who had an increased frequency of psychiatric outpatient
clinic treatment after cancer diagnosis compared to the pre-cancer
period had improved overall survival (HR =0.97; 95% CI = 0.97-
0.98) (Table 4).

Discussion

Depression is common in head and neck cancer patients,
and the incidences vary in different studies (9, 16, 17). In this
study, the incidence of depression before and after cancer was
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11.52%, which is much lower than what has been previously
reported, possibly because this study was performed
retrospectively; the diagnosis of depression was mostly made
when patients visited psychiatrists in the clinic, thereby resulting
in an underestimate of the number of actual diagnoses.

In this cohort, we divided the patients with head and neck
cancer into four groups according to the timing of the depression
diagnosis and the interval of the treatment. Overall, patients with
pre-cancer depression displayed worse outcomes compared with
patients without depression. This may be a result of various
factors. First, it is similar to a previously reported national
database study evaluating the impact of depression on the
survival of patients with breast cancer. The authors reported
that women previously treated for depression had lower overall
and disease-specific survival and suggested that this subgroup of
patients had an increased risk of not complying with
recommended breast cancer treatment (12). This thought is in
line with another study published on the same topic in which
patients diagnosed with depression less frequently complied
with treatment (59.7% vs. 66.2%, P <.0001) (5).

The worst survival outcome in this study was observed in
patients with pre-cancer depression without further psychiatric
clinic visits after a cancer diagnosis compared with other groups.
Our hypothesis is supported by the evidence shown in Table 4.
Indeed, we also found that patients who had pre-cancer depression
but still were regularly followed up at psychiatric clinics after their
cancer diagnosis had better survival outcomes (HR = 0.78; 95%
CI = 0.71-0.86). The results indicated that patients who had pre-
cancer depression but continued to receive treatment in psychiatric
clinics had better outcomes. In addition, the results emphasized
that psychiatric intervention in patients with cancer is essential.
Although one meta-analysis showed no clear evidence indicating
the effect of antidepressants on the treatment of depression in
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1.0

0.6 0.8

Overall Survival Probability
0.4

0.2

0.0

—— No Depression

—— Pre-cancer Only

—— Both before and after cancer
—— Post-cancer Only

p<0.001

FIGURE 1

Years

Kaplan-Meier estimates of overall survival of the head and neck cancer patients in different subgroups. The x-axis indicates years after head and

neck cancer diagnosis

TABLE 4 Continuity and frequency of psychiatric outpatient care for depression and overall survival.

Group Outcome Risk HR 95% CI
Depression before cancer Death Pre-cancer only 1.00

Both before and after cancer 0.78" 0.71-0.86
Depression both before and after cancer Death Frequency of psychiatric outpatient care for depression after cancer 0.97° 0.97-0.98

HR, hazard ratio; CI: confidence interval.
“The P value is <.001.

people with cancer (17), our study strongly suggested that
psychiatric clinic visits had a positive impact on survival outcomes.

In this study, we also found that head and neck cancer
patients diagnosed with depression after cancer diagnosis
exhibited good survival outcomes comparable with the “no
depression” group (adjusted HR = 0.88; 95% CI = 0.83-0.94).
For the subgroup analysis (Table 3), we found that the protective
effect of treating depression in patients with advanced-stage
head and neck cancer (stages 3 and 4) was more prominent than
in patients with early-stage head and neck cancer (stages 1 and
2). The results of this study are not compatible with the previous
study (10), which has indicated that post-op depression had
poor survival outcomes. Nonetheless, this study is a retrospective
study, and not every patient with depression was formally
diagnosed by a psychiatrist. A patient who went to visit a
psychiatrist after a cancer diagnosis may have had strong
family support or was receiving cancer treatment in a medical
center where psychiatric consultation was available. As such, we
cannot infer that post-op depression improves survival; rather, it
may be due to patient compliance with treatment guidelines,
which can result in better survival outcomes.

Frontiers in Oncology

Moreover, an advanced stage of head and neck cancer refers
to the stage where patients require adjuvant therapies, including
radiotherapy and chemotherapy, and may need repeated
surgery. Patients in this group may also stick to the treatment
protocol and thus have better outcomes. A previous study has
corroborated that for patients with breast cancer, pre-cancer
depression results in nonadherence to the suggested adjuvant
systemic therapy (13); hence, they have poorly reported survival
outcomes. Another hypothesis that supports our results is that
some patients with cancer may have undetected depression and
anxiety. The prevalence of major depression in patients with
cancer is nearly 13%-50% on average. Li et al. affirmed that the
depression rate according to the self-rating depression scale in
patients with cancer was 53.0% and that the anxiety level
according to a self-rating anxiety scale in patients with cancer
was 32.7% (26). In a study of 903 patients with cancer, the
prevalence of psychiatric disorders in a cancer hospital was 53%
(major depression in 22%) (27). These numbers are higher than
the depression rate reported in our study (11.52% of the cancer
population) and previous studies (9.6%) (28). The results further
emphasize that depression is a frequently occurring underlying
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disease, which is not commonly investigated and, therefore, is
not diagnosed. Many patients would benefit from a formal
diagnosis of depression and treatment, but they either do not
have the chance or tend to neglect or ignore their condition. The
identification of psychiatric morbidity in patients with cancer
leads to the effective treatment of psychiatric disorders.
Psychological intervention is necessary for patients with
cancer, with the appropriate treatment modalities to improve
their mood and quality of life. As such, psychosocial oncology is
an upcoming area of interest, which should be incorporated into
every multidisciplinary team that deals with cancer patient
treatment (29, 30).

The suicide rate in this cohort was 0.57%. Table 2 showed
the highest hazard ratio was noted in the post-cancer depression
group. A previous study showed that suicidal ideation might be
associated with body image concerns (31). This may be the
reason patients without predisposing depression but with post-
cancer depression had the highest suicidal rate.

The limitations of our study included its retrospective
nature, and the data are obtained from a single course—the
National Health Insurance claims data. The diagnosis of head
and neck cancer and treatment is accurate, but the number of
patients with depression is underestimated as not everyone with
depression is treated by a psychiatrist. Moreover, when a patient
was diagnosed with depression by a psychiatrist, we couldn’t be
sure that every patient has had an evaluation and fits the criteria
of depression suggested by the DSM-IV manual. We also
couldn’t know how psychiatrists performed psychiatric
support to patients. The other limitation of this study was that
we couldn’t have all the possible risk factors because this study
was based on claims data. Some risk factors like tobacco usage
and alcohol consumption were not collected in the database.
Finally, there was no data on cancer-specific mortality from the
National Health Insurance claims data, therefore some of the
patients didn’t die because of cancer. Despite the study’s
limitations, this study emphasizes the importance and
necessity for head and neck cancer patients to receive
psychiatric support, especially those with predisposing
depression. Further prospective studies with explicit inclusion
and exclusion criteria are needed to interpret better the
correlation between head and neck cancer and depression.

In conclusion, in this nationwide cohort study of patients
with head and neck cancer, we found that patients with pre-
cancer depression had reduced survival outcomes, especially
those who did not receive psychiatric support after their
cancer diagnosis. After cancer diagnosis, patients who are
experiencing clinical depression must be diagnosed. It may be
beneficial for these patients to receive psychiatric support
because it may improve their overall survival outcomes.

Frontiers in Oncology

07

10.3389/fonc.2022.871915

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Chang Gung Medical Foundation Institutional
Review Board. Written informed consent for participation was
not required for this study in accordance with the national
legislation and the institutional requirements.

Author contributions

Conceptualization: R-WH and H-KK. Data curation: Y-JL.
Formal analysis: R-WH and Y-JL. Funding acquisition: C-JC
and H-KK. Methodology: K-PC. Project administration:
H-KK. Software: Y-JL. Supervision: K-PC and C-JC.
Validation: C-JC. Writing - original draft: R-WH, FM and
CYYL. All authors contributed to the article and approved the
submitted version.

Funding

This research was funded by grant CIRPD1D0033 from
Chang Gung Memorial Hospital.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fonc.2022.871915
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Huang et al.

References

1. Huang T, Poole EM, Okereke OI, Kubzansky LD, Eliassen AH, Sood AK,
et al. Depression and risk of epithelial ovarian cancer: Results from two large
prospective cohort studies. Gynecol Oncol (2015) 139(3):481-6. doi: 10.1016/
j.ygyno.2015.10.004

2. Archer G, Pikhart H, Head J. Do depressive symptoms predict cancer
incidence?: 17-year followup of the Whitehall II study. J Psychosom Res (2015)
79(6):595-603. doi: 10.1016/j.jpsychores.2015.07.011

3. Jia Y, Li F, Liu YF, Zhao JP, Leng MM, Chen L. Depression and cancer risk: a
systematic review and meta-analysis. Public Health (2017) 149:138-48.
doi: 10.1016/j.puhe.2017.04,026

4. Lu D, Andersson TM, Fall K, Hultman CM, Czene K, Valdimarsdottir U,
et al. Clinical diagnosis of mental disorders immediately before and after cancer
diagnosis: A nationwide matched cohort study in Sweden. JAMA Oncol (2016) 2
(9):1188-96. doi: 10.1001/jamaoncol.2016.0483

5. Goodwin JS, Zhang DD, Ostir GV. Effect of depression on diagnosis,
treatment, and survival of older women with breast cancer. ] Am Geriatr Soc
(2004) 52(1):106-11. doi: 10.1111/j.1532-5415.2004.52018.x

6. Lazure KE, Lydiatt WM, Denman D, Burke WJ. Association between
depression and survival or disease recurrence in patients with head and neck
cancer enrolled in a depression prevention trial. Head Neck. (2009) 31(7):888-92.
doi: 10.1002/hed.21046

7. Satin JR, Linden W, Phillips MJ. Depression as a predictor of disease
progression and mortality in cancer patients: a meta-analysis. Cancer (2009) 115
(22):5349-61. doi: 10.1002/cncr.24561

8. Wikman A, Ljung R, Johar A, Hellstadius Y, Lagergren ], Lagergren P.
Psychiatric morbidity and survival after surgery for esophageal cancer: a
population-based cohort study. J Clin Oncol (2015) 33(5):448-54. doi: 10.1200/
jc0.2014.57.1893

9. Barber B, Dergousoff ], Slater L, Harris J, O'Connell D, El-Hakim H, et al.
Depression and survival in patients with head and neck cancer: A systematic
review. JAMA Otolaryngol Head Neck Surg (2016) 142(3):284-8. doi: 10.1001/
jamaoto.2015.3171

10. Rieke K, Schmid KK, Lydiatt W, Houfek J, Boilesen E, Watanabe-Galloway
S. Depression and survival in head and neck cancer patients. Oral Oncol (2017)
65:76-82. doi: 10.1016/j.oraloncology.2016.12.014

11. Antoni MH, Jacobs JM, Bouchard LC, Lechner SC, Jutagir DR, Gudenkauf
LM, et al. Post-surgical depressive symptoms and long-term survival in non-
metastatic breast cancer patients at 11-year followup. Gen Hosp Psychiatry (2017)
44:16-21. doi: 10.1016/j.genhosppsych.2016.10.002

12. Nakaya N, Saito-Nakaya K, Akizuki N, Yoshikawa E, Kobayakawa M,
Fujimori M, et al. Depression and survival in patients with non-small cell lung
cancer after curative resection: a preliminary study. Cancer Sci (2006) 97(3):199—
205. doi: 10.1111/j.1349-7006.2006.00160.x

13. Suppli NP, Johansen C, Kessing LV, Toender A, Kroman N, Ewertz M, et al.
Survival after early-stage breast cancer of women previously treated for depression:
A nationwide Danish cohort study. J Clin Oncol (2017) 35(3):334-42. doi: 10.1200/
jc0.2016.68.8358

14. Spiegel D, Giese-Davis J. Depression and cancer: mechanisms and disease
progression. Biol Psychiatry (2003) 54(3):269-82. doi: 10.1016/s0006-3223(03)
00566-3

15. Bortolato B, Hyphantis TN, Valpione S, Perini G, Maes M, Morris G, et al.
Depression in cancer: The many biobehavioral pathways driving tumor
progression. Cancer Treat Rev (2017) 52:58-70. doi: 10.1016/j.ctrv.2016.11.004

Frontiers in Oncology

08

10.3389/fonc.2022.871915

16. Katz MR, Kopek N, Waldron J, Devins GM, Tomlinson G. Screening for
depression in head and neck cancer. Psychooncology (2004) 13(4):269-80.
doi: 10.1002/pon.734

17. Rohde RL, Adjei Boakye E, Challapalli SD, Patel SH, Geneus CJ, Tobo BB,
et al. Prevalence and sociodemographic factors associated with depression among
hospitalized patients with head and neck cancer-results from a national study.
Psychooncology (2018) 27(12):2809-14. doi: 10.1002/pon.4893

18. Ostuzzi G, Matcham F, Dauchy S, Barbui C, Hotopf M. Antidepressants for
the treatment of depression in people with cancer. Cochrane Database Syst Rev
(2018) 4:CD011006. doi: 10.1002/14651858.cd011006.pub3

19. Katz MR, Irish JC, Devins GM, Rodin GM, Gullane PJ. Psychosocial
adjustment in head and neck cancer: the impact of disfigurement, gender and
social support. Head Neck. (2003) 25(2):103-12. doi: 10.1002/hed.10174

20. Lydiatt WM, Moran ], Burke WJ. A review of depression in the head and
neck cancer patient. Clin Adv Hematol Oncol (2009) 7(6):397-403.

21. Haisfield-Wolfe ME, McGuire DB, Soeken K, Geiger-Brown J, De Forge BR.
Prevalence and correlates of depression among patients with head and neck cancer:
a systematic review of implications for research. Oncol Nurs Forum. (2009) 36(3):
E107-125. doi: 10.1188/09.0nf.e107-e125

22. Chen AM, Jennelle RL, Grady V, Tovar A, Bowen K, Simonin P, et al.
Prospective study of psychosocial distress among patients undergoing radiotherapy
for head and neck cancer. Int ]| Radiat Oncol Biol Phys (2009) 73(1):187-93.
doi: 10.1016/j.ijrobp.2008.04.010

23. Korsten LHA, Jansen F, de Haan BJF, Sent D, Cuijpers P, Leemans CR, et al.
Factors associated with depression over time in head and neck cancer patients: A
systematic review. Psychooncology (2019) 28(6):1159-83. doi: 10.1002/pon.5058

24. Barber B, Dergousoff J, Nesbitt M, Mitchell N, Harris J, O'Connell D, et al.
Depression as a predictor of postoperative functional performance status (PFPS)
and treatment adherence in head and neck cancer patients: a prospective study. J
Otolaryngol Head Neck Surg (2015) 44:38. doi: 10.1186/s40463-015-0092-4

25. Wu TY, Majeed A, Kuo KN. An overview of the healthcare system in
Taiwan. London ] Prim Care (Abingdon). (2010) 3(2):115-9. doi: 10.1080/
17571472.2010.11493315

26. Li A. Analyses on the rate and epidemic characteristics of anxiety and
depression among cancer patients in yangpu district in shanghai. Asian Pac ]
Cancer Prev (2009) 10(5):895-8.

27. Lee SA, Nam CM, Kim YH, Kim TH, Jang SI, Park EC. Impact of onset of
psychiatric disorders and psychiatric treatment on mortality among patients with
cancer. Oncologist (2020) 25(4):e733-42. doi: 10.1634/theoncologist.2019-0396

28. Thomas CM, Sklar MC, Su J, Xu W, de Almeida JR, Gullane P, et al.
Evaluation of older age and frailty as factors associated with depression and
postoperative decision regret in patients undergoing major head and neck surgery.
JAMA Otolaryngol Head Neck Surg (2019) 145(12):1170-8. doi: 10.1001/
jamaoto.2019.3020

29. Chaturvedi SK, Chandra PS. Breaking bad news-issues important for
psychiatrists. Asian ] Psychiatr (2010) 3(2):87-9. doi: 10.1016/j.ajp.2010.03.009

30. Mitchell AJ, Chan M, Bhatti H, Halton M, Grassi L, Johansen C, et al.
Prevalence of depression, anxiety, and adjustment disorder in oncological,

hematological, and palliative-care settings: a meta-analysis of 94 interview-based
studies. Lancet Oncol (2011) 12(2):160-74. doi: 10.1016/s1470-2045(11)70002-x

31. Henry M, Albert JG, Frenkiel S, Hier M, Zeitouni A, Kost K, et al. Body
image concerns in patients with head and neck cancer: A longitudinal study. Front
Psychol (2022) 13:816587. doi: 10.3389/fpsyg.2022.816587

frontiersin.org


https://doi.org/10.1016/j.ygyno.2015.10.004
https://doi.org/10.1016/j.ygyno.2015.10.004
https://doi.org/10.1016/j.jpsychores.2015.07.011
https://doi.org/10.1016/j.puhe.2017.04.026
https://doi.org/10.1001/jamaoncol.2016.0483
https://doi.org/10.1111/j.1532-5415.2004.52018.x
https://doi.org/10.1002/hed.21046
https://doi.org/10.1002/cncr.24561
https://doi.org/10.1200/jco.2014.57.1893
https://doi.org/10.1200/jco.2014.57.1893
https://doi.org/10.1001/jamaoto.2015.3171
https://doi.org/10.1001/jamaoto.2015.3171
https://doi.org/10.1016/j.oraloncology.2016.12.014
https://doi.org/10.1016/j.genhosppsych.2016.10.002
https://doi.org/10.1111/j.1349-7006.2006.00160.x
https://doi.org/10.1200/jco.2016.68.8358
https://doi.org/10.1200/jco.2016.68.8358
https://doi.org/10.1016/s0006-3223(03)00566-3
https://doi.org/10.1016/s0006-3223(03)00566-3
https://doi.org/10.1016/j.ctrv.2016.11.004
https://doi.org/10.1002/pon.734
https://doi.org/10.1002/pon.4893
https://doi.org/10.1002/14651858.cd011006.pub3
https://doi.org/10.1002/hed.10174
https://doi.org/10.1188/09.onf.e107-e125
https://doi.org/10.1016/j.ijrobp.2008.04.010
https://doi.org/10.1002/pon.5058
https://doi.org/10.1186/s40463-015-0092-4
https://doi.org/10.1080/17571472.2010.11493315
https://doi.org/10.1080/17571472.2010.11493315
https://doi.org/10.1634/theoncologist.2019-0396
https://doi.org/10.1001/jamaoto.2019.3020
https://doi.org/10.1001/jamaoto.2019.3020
https://doi.org/10.1016/j.ajp.2010.03.009
https://doi.org/10.1016/s1470-2045(11)70002-x
https://doi.org/10.3389/fpsyg.2022.816587
https://doi.org/10.3389/fonc.2022.871915
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	The impact of depression on survival of head and neck cancer patients: A population-based cohort study
	Introduction
	Methods
	Study population and design
	Register linkage
	Statistical analysis

	Results
	Psychiatric outpatient care for depression and death
	Depression and early and advanced stages of head and neck cancer
	Cumulative mortality of head and neck cancer patients
	Continuity and frequency of psychiatric outpatient treatment for depressive disorder and overall survival

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


