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Abstract
Aim: This time-dependent study aimed to analyze the prevalence of psychological distress in

prostate cancer survivors by using claims data in South Korea.

Methods: In a nationwide cohort, 32 005 patients were identified who were diagnosed with

prostate cancer between January 2010 and December 2014. We referred the diagnostic codes

ofmental disorders as psychological distress.We categorized the prevalence of psychological dis-

tress based on age and specific times before and after the cancer diagnosis.

Results: The median age at diagnosis of prostate cancer was 70 years. Among 32 005 patients,

3074 (9.6%) were diagnosed at least once with a mental disorder between 1 year before the

cancer diagnosis and the last follow-up. Among the first diagnoses of each patient, the common

mental disorders were anxiety (39.1%) and depression (33.0%). In the total cohort, there were

54 666 claims for mental disorders and over 48.0% (26 256) were for depression. The frequency

of psychological distress peaked just before cancer diagnosis. Anxiety was frequent before diag-

nosis of prostate cancer, whereas depression was frequent after diagnosis. Although stress reac-

tion/adjustment disorders were relatively high in the younger group, depression was relatively

high in the elderly group.

Conclusion: Psychological distress in prostate cancer survivors showed different patterns of

prevalence between before and after cancer diagnosis, as well as between age groups. Timely

diagnosis and intervention formental health could promote quality of life for prostate cancer sur-

vivors.
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1 BACKGROUND

Prostate cancer is themost common cancer among elderly patients.1 It

has a relatively good prognosis because of cancer screening, advanced

treatment and increased accessibility to medical institutions.2 Nearly

100% of men with local or regional prostate cancer survive more than

5 years after diagnosis; the relative 10-year survival rate is 98%.3

In South Korea, due to rapid aging, increased cancer screening, and

westernized dietary habits, the incidence of prostate cancer has also

increased, along with an increase in the number of prostate cancer

survivors.4,5

Psychosocial well-being may contribute to prognosis in a man-

ner similar to that of physical health (e.g., cardiovascular disease and

diabetes).6 Cancer survivors experience elevated levels of emotional

distress, this occurs at diagnosis and during treatment, as well as after

the completion of therapy.7,8 These psychological problems can affect

treatment compliance and increase mortality.9,10 It have also been

linked to suicide, increased use of health services and higher costs.11,12

Prostate cancer survivors with psychological distress exhibited

three-fold greater odds of emergency department use and hospitaliza-

tion than men without psychological distress.13 Also, prostate cancer

patients with depression tend not to undergo definitive treatment and
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TABLE 1 The frequency of mental disorders in prostate cancer survivors (N= 32 005)

No. of patients withmental disorder

Age
No. of patients with
prostate cancer

All mental
disorders

Substance
abuse

Depressive
disorder

Anxiety
disorder

Stress/
adjustment
disorder

Somatoform/
conversion
disorder

10–49 460 27 2 7 9 4 5

50–59 3,491 264 25 64 101 31 43

60–69 11,350 1,046 68 320 426 56 176

70–79 13,421 1,412 56 494 538 74 250

80–89 3,093 309 8 121 124 13 43

>90 190 16 0 9 4 1 2

Total 32 005 3075 159 1015 1202 179 519

experienced poor prognosis.14 Therefore, identifying the risks and pat-

terns of psychological distress, as well as providing adequate clinical

support, could improve prognosis and reducemedical expenses.

Unlike studies of other cancers,15–17 prostate cancer survivors

are all men of relatively older age. Previous studies regarding men-

tal disorders among prostate cancer survivors have used a cross-

sectional design and small sample size.18,19 Therefore, we aimed to

analyze nationwide claim data regarding psychological distress among

prostate cancer survivors with a longitudinal study design.

2 METHODS

The National Health Insurance (NHI) system is a public medical insur-

ance system in South Korea. TheHIRA database includes demographic

data on sex, age and residential areas and clinical data on diagnosis,

procedures and prescriptions; these data include patient demograph-

ics (gender, age and living area) and clinical variables (diagnosis, pro-

cedures and medications).20 The nationwide cohort based on HIRA

claims data included subjects who were diagnosed with prostate can-

cer from January 2010 to December 2014. This study was approved

by the Institutional ReviewBoard (IRB) of the AjouUniversity Hospital

(IRBNo. AJIRB-MED-EXP-16-494).

Patients were identified by diagnosis codes indicating prostate

cancer (C56). Malignancies were diagnosed based on pathological

findings and identified by principal diagnoses using codes based on

the International Classification of Diseases, 10th Revision. Procedure

codes, such as biopsy, were also used for cancer diagnosis. Because

mental disorder in the claim data suggests a temporary need to medi-

cate due to psychological distress, we defined psychological distress in

case of having diagnostic code such as depression anxiety, stress and

substance abuse.

This study focused on the effects of a cancer diagnosis on mental

health, we limited our observation within 1 year before the diagnosis

of prostate cancer. We confirmed the prevalence of psychological dis-

tress from 1 year before cancer diagnosis and evaluate mental health

on the basis of a time sequence.21 We analyzed the frequency of psy-

chological distress based on the diagnostic date during the first hos-

pital visit. We also evaluate characteristics of mental health according

to disease and age. A comparison between or among the groups was

performed using the 𝜒2 test. Logistic regression was used to adjust for

sampledifferences andexplore thedemographicswhichmayalso influ-

encemental health. Two-sided P values less than 0.05were considered

statistically significant. All statistical analyses were performed with

R 3.0.2.

3 RESULTS

A total of 32 005 prostate cancer survivors, who were diagnosed with

cancer between 2010 and 2014, were identified in South Korea. The

median age at diagnosis of prostate cancer was 70 years. Of these,

3074 (9.6%) were diagnosed at least once with psychological distress

between 1 year before the cancer diagnosis and the time of the last

follow-up. Table 1 shows the status of psychological distress among

prostate cancer survivors. Of 3074 patients with psychological dis-

tress, depression, anxiety and somatoform/conversion disorder were

1015 (33.0%), 1202 (39.1%) and 519 (16.9%), respectively.

Figure 1 shows the disease incidence ratios by age group.

Stress/adjustment disorders were relatively high in younger prostate

cancer survivors. In contrast, the ratio of depression was higher in

elderly groups. We compared the patterns of a psychological distress

between before and after the diagnosis of cancer (Figure 2). A total

of 1042 patients were diagnosed with a psychological distress before

the diagnosis of cancer (prediagnosis group); 2032 were confirmed

with a psychological distress after the diagnosis of cancer (postdiag-

nosis group). Anxiety was the most common disease reported during

the prediagnosis period (39.5%), followed by depression (30.5%). Anxi-

etywas also themost frequently confirmed in the postdiagnosis period

(38.9%). Between both periods, there were 54 666 claims for psycho-

logical distress; 26 256 (48.0%) claims involved depression.

The overall frequency of psychological distress began to increase

at 12 months before the diagnosis of prostate cancer and changed

sharply both before and after diagnosis (Figure 3). The frequencies

of depression and anxiety peaked immediately before the diagnosis

of prostate cancer. Stress reaction/adjustment disorder showed the

greatest increase after cancer diagnosis, compared with other men-

tal disorders. Regarding the age groups, psychological distress peaked
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F IGURE 1 Distributions of mental disorders by age group among prostate cancer survivors [Colour figure can be viewed at
wileyonlinelibrary.com]

F IGURE 2 Mental disorders before and after
cancer diagnosis [Colour figure can be viewed at
wileyonlinelibrary.com]

among elderly survivors (>70 years) before cancer diagnosis, whereas

they peaked among younger survivors (<50 years) after cancer diagno-

sis (Figure 4).

The frequencies of mental health status according to age and ini-

tial treatment was summarized in Table 2. There were significant dif-

ferences in mental health status between patients with an age of ≥70

and<70 years old (P< 0.001). Initial treatments such as surgery, radio-

therapy and hormone therapy were not a significant factor affecting

the frequency of mental health (P = 0.086). In a multivariate analysis,

the factors that remain significantly associatedwithmental healthwas

age>70 years (OR= 1.20; 95%CI, 1.11–1.29).

4 DISCUSSION

Cancer survivors experienced elevated emotional distress at the time

of cancer diagnosis and during treatment, as well as for a long period

after the completion of treatment.7,15,16 We longitudinally analyzed

changes in the frequency of mental disorders, beginning 1 year before

prostate cancer diagnosis, by using nationwide claims data. From a

group of 32 005 prostate cancer survivors, we identified 3074 (9.6%)

patients withmental disorders (Table 1). Anxiety (39.1%) was themost

common mental disorder; notably, its distribution was age depen-

dent (Figure 1). Considering the total number of claims for mental



4 HEO ET AL.

F IGURE 3 Frequency densities of mental disorders, stratified by
mental disorder, among prostate cancer survivors [Colour figure can
be viewed at wileyonlinelibrary.com]

disorders, depression was the most common mental disease among

prostate cancer survivors (48.0%; n = 43 788). Upon comparison with

newly-diagnosed mental disorders, this finding suggested that the

frequency of depression in cancer survivors is relatively high and that

its duration is long-lasting.

In this study, psychological distress in prostate cancer survivors

were the highest around the time of cancer diagnosis, and then

declined. Most survivors of prostate cancer experience urinary symp-

toms due to enlargement of the prostate before the diagnosis of

cancer.22 The diagnostic workup for suspected malignancy may ele-

vate patients’ levels of distress.21 This study revealed that the fre-

quency of stress/adjustment disorders increased more rapidly after

cancer diagnosis than that of other mental disorders (Figure 2). Pre-

vious studies analyzing the frequency of mental disorders in patients

with other cancers have also showed that stress reaction/adjustment

disorder exhibited the greatest increase after cancer diagnosis.15

F IGURE 4 Frequency densities of mental disorders, stratified by
age group, among prostate cancer survivors [Colour figure can be
viewed at wileyonlinelibrary.com]

After cancer diagnosis, multimodality treatments, including

surgery, radiotherapy, androgen deprivation therapy, active surveil-

lance and chemotherapy, are associated with side effects (e.g., urinary

incontinence, impotence and erectile dysfunction).23,24 These cancer-

related symptoms can significantly affect the psychological well-being

of survivors. In prostate cancer survivors, urinary incontinence may

lead to the fear of urine leakage and urine smells.25 These con-

cerns may enhance social seclusion, thereby resulting in anxiety and

depression.10 A previous study confirmed that cancer-related symp-

toms significantly predict psychological well-being among prostate

cancer survivors.26

With respect to age, elderly patients had a higher incidence of

mental disorders before the diagnosis of cancer than after the diag-

nosis of cancer; the opposite pattern was present among younger

patients. This may be associated with fear of additional diagnosis

among older patients who already have many comorbid diseases. For

TABLE 2 The frequency of psychological distress according to age and initial treatment

No. of patients (%)

Variable
Psychological distress (−)
(N= 28 931)

Psychological distress (+)
(N= 3074) P value

Age, years <0.001a

<70 15 467 (53.5) 1522 (49.5)

≥70 13 464 (46.5) 1552 (50.5)

Initial treatment 0.086

Observation 2434 (8.4) 231 (7.5)

Surgery 18 155 (62.8) 1997 (65.0)

Radiotherapy 4999 (17.3) 503 (16.4)

Hormone therapy 3343 (11.6) 343 (11.2)

aP values were calculated by the chi-square test.
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younger patients, diverse social problems (e.g., returning to work after

diagnosis) may contribute to the high frequency of mental disorders

after the diagnosis of cancer.27

We evaluated the impact of age and the type of adjuvant thera-

pies on the risk of mental disorders (Table 2). Treatment-related fac-

tors were not significant risk factors in developing mental disorders

in our cohort. It may be due to the limited information of public claim

data with undetected cancer-related parameters such as cancer stage.

In contrast, age was identified as a risk factor for psychological dis-

tress. Compared with the age over 70 years old, the odds ratio was

1.20 (P<0.001). These resultswere also confirmed in studies ofmental

health in other cancer survivors.15

This study population comprised elderly men with a median age

of 70 years, such advanced age may have influenced the patterns of

mental disorders observed in this study, compared to the patterns

of breast and ovarian cancer that occur in relatively younger female

patients.15,16 The frequency of stress/adjustment disorder promi-

nently increased immediately after cancer diagnosis compared with

the frequencies of other mental disorders in patients with breast or

ovarian cancer. However, prostate cancer survivors showed similar

trends, regardless of other mental disorders. This may be due to the

emotionally less sensitive nature of elderly men compared to that of

younger women. Among women with cancer, the frequency of depres-

sion was higher than that of anxiety as the first diagnosis of mental

disorder.15 In contrast, the frequency of anxiety was higher than that

of depression amongmenwith prostate cancer. However, based on the

total number of prescriptions, depression was themost frequent men-

tal disorder. These findings indicate that depression is also an impor-

tant emotional disorder in men, as has been reported in previous stud-

ies with other malignancies.15,16

Only 1.0% of the general population had depression, whereas 3.2%

of prostate cancer survivors were diagnosed with depression. In the

case of prostate cancer survivors, 3.8% were diagnosed with anxiety

disorder, but only 0.9% were diagnosed in the general population.28

These results show that prostate cancer survivors aremore vulnerable

to psychological distress than the general population.

This study should be interpreted considering its limitations. First,

we identified psychological distress based on HIRA claims data, which

only include diagnostic codes and demographic information. However,

diagnoses of mental disorders were carefully coded by psychiatrists in

most cases, because of the stigma effect in the process of the medical

claim. Therefore, ICD-10 codes for mental disorders is relatively reli-

able in Korean claim data. Second, Korean claim data does not include

the information to evaluate the severity ofmental disorders, and itwas

impossible to present the seriousness of psychologic distress in this

study. Third, the severity of prostate cancer was not available in the

claims data such as clinical stage.

In conclusion,mental disorders in prostate cancer survivors showed

different patterns of prevalence betweenbefore and after cancer diag-

nosis, as well as between age groups. Early diagnosis and intervention

for psychological distress could promote an enhanced quality of life for

prostate cancer survivors.

CONFLICTS OF INTEREST

All authors claim no conflicts of interest.

ORCID

Jaesung Heo https://orcid.org/0000-0003-2066-9062

OKyu Noh https://orcid.org/0000-0001-9066-780X

Mison Chun https://orcid.org/0000-0003-2334-3316

REFERENCES

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2017. CA Cancer J Clin.
2017;67:7–30.

2. Bobridge A, Bond MJ, Marshall V, Paterson J. An investigation of the

support needs of men and partners throughout the prostate cancer

journey. Psychooncology. 2015;24:341–347.
3. Chambers SK, Ng SK, Baade P, et al. Trajectories of quality of life, life

satisfaction, and psychological adjustment after prostate cancer. Psy-
chooncology. 2017;26:1576–1585.

4. Jung KW, Won YJ, Kong HJ, et al. Cancer statistics in Korea: Inci-

dence, mortality, survival, and prevalence in 2012. Cancer Res Treat.
2015;47:127–141.

5. Han HH, Park JW, Na JC, Chung BH, Kim C-S, KoWJ. Epidemiology of

prostate cancer in South Korea. Prostate Intl. 2015;3:99–102.
6. Katon WJ. Clinical and health services relationships between major

depression, depressive symptoms, and generalmedical illness.Biol Psy-
chiatry. 2003;54:216–226.

7. Bill-Axelson A, Holmberg L, Ruutu M, et al. Radical prostatectomy

versus watchful waiting in early prostate cancer. N Engl J Med.
2011;364:1708–1717.

8. Orom H, Nelson CJ, UnderwoodW, 3rd, Homish DL, Kapoor DA. Fac-

tors associated with emotional distress in newly diagnosed prostate

cancer patients. Psychooncology. 2015;24:1416–1422.
9. Trevino KM, Fasciano K, Prigerson HG. Patient-oncologist alliance,

psychosocial well-being, and treatment adherence among young

adults with advanced cancer. J Clin Oncol. 2013;31:1683–1689.
10. De Sousa A, Sonavane S, Mehta J. Psychological aspects of prostate

cancer: a clinical review. Prostate Cancer Prostatic Dis. 2012;15:120-
127.

11. NockMK,Hwang I, SampsonNA,KesslerRC.Mental disorders, comor-

bidity and suicidal behavior: Results from the National Comorbidity

Survey Replication.Mol Psychiatry. 2010;15:868–876.
12. Greenberg PE, Fournier AA, Sisitsky T, Pike CT, Kessler RC. The eco-

nomic burden of adults with major depressive disorder in the United

States (2005 and 2010). J Clin Psychiatry. 2015;76:155–162.
13. Jayadevappa R, Malkowicz SB, Chhatre S, Johnson JC, Gallo JJ.

The burden of depression in prostate cancer. Psychooncology.
2012;21:1338–1345.

14. Prasad SM, Eggener SE, Lipsitz SR, Irwin MR, Ganz PA, Hu JC. Effect

of depression on diagnosis, treatment, andmortality of menwith clini-

cally localized prostate cancer. J Clin Oncol. 2014;32:2471–2478.
15. Heo J, Chun M, Oh YT, Noh OK, Kim L. Psychiatric comorbidi-

ties among breast cancer survivors in South Korea: a nationwide

population-based study. Breast Cancer Res Treat. 2017;162:151–

158.

16. Heo J, Chun M, Oh YT, Noh OK, Kim L. Psychiatric comorbidi-

ties among ovarian cancer survivors in South Korea: A nationwide

population-based, longitudinal study. Psychooncology. 2018;27:1021–
1026.

17. Heo J, Noh OK, Oh YT, Chun M, Kim L. Psychiatric comorbidities

among patients undergoing liver transplantation in South Korea: A

nationwide population-based study.Hepatol Int. 2018;12:174–180.

https://orcid.org/0000-0003-2066-9062
https://orcid.org/0000-0003-2066-9062
https://orcid.org/0000-0001-9066-780X
https://orcid.org/0000-0001-9066-780X
https://orcid.org/0000-0003-2334-3316
https://orcid.org/0000-0003-2334-3316


6 HEO ET AL.

18. Park B, Youn S, Yi K-K, Lee S-Y, Lee J-S, Chung S. The prevalence of

depression among patients with the top ten most common cancers in

South Korea. Psychiatry Investigation. 2017;14:618–625.
19. Korfage IJ, Essink-Bot ML, Janssens ACJW, Schröder FH, de Koning

HJ. Anxiety and depression after prostate cancer diagnosis and treat-

ment: 5-year follow-up. Br J Cancer. 2006;94:1093–1098.
20. Kim L, Kim J-A, Kim S. A guide for the utilization of Health Insurance

Review and Assessment Service National Patient Samples. Epidemiol-
ogy and Health. 2014;36:e2014008.

21. LuD,AnderssonTM, Fall K, et al. ClinicalDiagnosis ofmental disorders

immediately before and after cancer diagnosis: A nationwidematched

cohort study in Sweden. JAMAOncol. 2016;2:1188–1196.
22. Egan KB. The epidemiology of benign prostatic hyperplasia associated

with lower urinary tract symptoms: Prevalence and incident rates.Urol
Clin North Am. 2016;43:289–297.

23. Nam RK, Cheung P, Herschorn S, et al. Incidence of complications

other than urinary incontinence or erectile dysfunction after radi-

cal prostatectomy or radiotherapy for prostate cancer: A population-

based cohort study. Lancet Oncol. 2014;15:223–231.
24. Wallis CJ, Herschorn S, Saskin R, et al. Complications after rad-

ical prostatectomy or radiotherapy for prostate cancer: Results

of a population-based, propensity score-matched analysis. Urology.
2015;85:621–627.

25. Kopp RP, Marshall LM, Wang PY, Bauer DC, Barrett-Connor E, Par-

sons JK. The burden of urinary incontinence and urinary bother among

elderly prostate cancer survivors. Eur Urol. 2013;64:672–679.
26. Sharp L, O’Leary E, Kinnear H, Gavin A, Drummond FJ. Cancer-related

symptoms predict psychological wellbeing among prostate cancer sur-

vivors: Results from the PiCTure study. Psychooncology. 2016;25:282–
291.

27. Mehnert A, de Boer A, Feuerstein M. Employment challenges for can-

cer survivors. Cancer. 2013;119(Suppl 11):2151–2159.
28. 2014 National health insurance statistical yearbook. Seoul: National

Health Insurance Service, Health InsuranceReview&Assessment Ser-

vice; 2015.

How to cite this article: Heo J, Noh OK, Chun M, Oh

Y-T, Kim L. Psychological distress among prostate can-

cer survivors in South Korea: A nationwide population-

based, longitudinal study. Asia-Pac J Clin Oncol. 2019;1-6.

https://doi.org/10.1111/ajco.13160

https://doi.org/10.1111/ajco.13160

