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Objective To examine the association between psychiatric disorders and neoplasms.

Methods A follow-up study of a population-based cohort of patients admitted for psychiatric care between the ages 13-17 years. The
cases were patients with a follow-up diagnosis of neoplasm. The K-SADS-PL interview was used to assess DSM-IV based psychiatric di-
agnoses at adolescence. The treatment episodes due to neoplasms and related psychiatric disorders were extracted from the National

Health Care Registers.

Results Of the original cohort, 6.3% of subjects had a neoplasm diagnosis. Male cases were characterized as taking snuff and females
as having a fear of becoming obese. 75% of cases had smoked regularly and 47% suffered from substance misuse disorder already in ado-
lescence. At a mean age of 22 years, the diagnoses of skin or soft tissue neoplasms were prevailing, three being malignant neoplasms of
the skin, mouth or colon. Non-psychotic disorders were comorbid both two years before (26%) and after (33%) the neoplasm diagnosis.

Conclusion Focus on psychiatric symptoms of patients with neoplasms may enhance their treatment outcome and quality of life.

Key Words Neoplasm, Psychiatric disorder, Adolescent, Young adult.

INTRODUCTION

Associations between mental disorders and cancer risk
have been demonstrated in adult populations. BarChana et
al." showed that bipolar disorder increased the risk for cancer
by 1.6-fold in men and 1.8-fold in women, compared to the
general population. However, among patients who have ac-
cessed mental health services, the increased cancer mortality
cannot always be explained by an increased cancer incidence
rate.? In a large epidemiological cohort study, a 1.7-fold in-
creased risk in smoking-related cancers was found in men
requiring psychiatric hospitalization.” Lichtermann and work-
group* also found an increased overall cancer risk in patients
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with schizophrenia.

Researchers have attributed the increased cancer risk of
psychiatric patients to difficulties in communication, poor
treatment compliance and unhealthy living habits, such as
excessive smoking and substance use.> Many ingredients of
tobacco are involved in tumorigenesis in specific locations of
the body and, therefore, certain cancers, such as lung cancer,
are classified as being smoking-related. Alcohol use is known
to play a role in oncogenic processes which are linked to dys-
regulation of the immune system. Heavy opioid use has been
found to have mutagenic effects increasing cancer risk.” Fur-
ther, a recent study of a large cohort of young people with
common mental disorders showed a poor longitudinal socio-
occupational functioning among those who were early-onset
alcohol, tobacco, cannabis or amphetamine-type stimulant
users. The mean onset-age of substance use varied between
13-15 years. Varying neurotoxic effects of substances on the
brain were proposed as an explanation for this association.®

Previous studies of cancer among psychiatric patients suf-
fer from study heterogeneity, and the findings are often con-
troversial.® Catts and workgroup’ performed a large meta-
analysis and concluded that the overall cancer incidence in
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schizophrenia patients was not significantly increased com-
pared with the general population. In their meta-analysis, a
slightly increased lung cancer risk was explained by the ex-
cessive smoking noted in patients with schizophrenia. Fe-
male patients with schizophrenia also showed an increased
risk for breast cancer. There are also studies which show a re-
duced incidence of cancer among severely mentally ill pa-
tients.®

A reverse causality—increased risk for psychiatric disorders
among cancer patients—has also been proposed.” Of those
patients with advanced cancer, 30% meet the criteria for ad-
justment or depressive disorder. 6-8% of cancer patients have
reported to suffer from anxiety disorders.’

Even though previous psychiatric disorder-cancer studies
are epidemiological, large in size and based on valid registers,
the findings of the putative association between mental dis-
orders and cancer morbidity has remained open.** Tobacco
and substance use are factors that contribute to this associa-
tion, but other unfavorable living habits are rarely considered.
For example, people with a fear of being obese often engage
in unhealthy eating behaviors that may lead to eating disor-
ders. A recent large population-based study of US adults
showed that anorexia nervosa was associated with a 2-fold
increased odds of developing cancer."” Previous studies are
mainly focused on mentally ill adult samples and their can-
cer risk. Studies of psychiatric symptoms and disorders in
adolescent patients with neoplasms remain relatively rare."

The aim of this descriptive study is to analyze whether an
association exists between psychiatric disorders and neo-
plasms among young adult patients. We used a cohort of
young adult psychiatric patients who were hospitalized due
to psychiatric disorders between the ages 13-17 years, which
may minimize the problem of reverse causality.’ The lifetime
information of hospital-treated neoplasms and psychiatric
disorders around the diagnosis of neoplasm were obtained
by linkage to national health care registers. In this study we
also paid attention to nicotine dependence, other substance
use and unhealthy lifestyle behaviors assessed in adolescence.

METHODS

Sample

This study is a part of the STUDY-70 project, which was
initiated to examine the associations of several psychosocial
risk factors with different psychiatric disorders. The study
sample includes 508 (n=208, 41% males; n=300, 59% females)
adolescent inpatients admitted to psychiatric Unit 70 at Oulu
University Hospital between April 2001 and March 2006 (re-
ferred to here as the index hospitalization period). Unit 70
treats all acute hospitalizations of adolescent (13—17 years
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old) psychiatric patients in Northern Finland. The mean (SD)
age (in years) at admission was 15.4 (1.4) among males and
15.5 (1.3) among females. Inpatients older than 18 years and
people with diagnosed mental retardation or organic brain
disorders were excluded from the final study sample. All sub-
jects gave written informed consent to participation. The study
protocol was approved by the Ethics Committee of Oulu
University Hospital, Finland (44/2001).

Research instruments

All subjects were interviewed during their hospitalization
using the semi-structured Schedule for Affective Disorder
and Schizophrenia for School-Age Children Present and
Lifetime (K-SADS-PL) to evaluate DSM-IV psychiatric diag-
noses.” Details from the parents’ or guardians’ K-SADS-PL
interview were used to complete the information missing
from adolescents’ interviews.

National registers

Hospital discharges and outpatient visits were collected
from the Care Register for Health Care (CRHC) provided by
the Finnish National Institute for Health and Welfare. In this
study details of outpatient visits in specialized level care were
available from 1998 to the end of 2016, while information on
inpatient treatments covered the entire life-time of the study
subjects. All diagnoses in the CRHC were based on ICD-8
(until 1986), ICD-9 (1987-1996) and ICD-10 (1996-2016)
classifications.

The psychotropic medicine purchases (ATC: N02, N03,
NO5, N06, and NO7B) of subjects were obtained from the So-
cial Insurance Institution (SII) of Finland. The information
on purchases of psychotropic medication was available from
1999 to the end of 2012.

Neoplasms

Type of neoplasm

The neoplasm diagnoses, based on treatment in outpatient
or inpatient settings, were obtained from the CRHC. Neo-
plasms were categorized into three different groups based on
their location in the body: 1) Oral cavity and digestive system
(ICD-10: C00-C26, D00-D01, D10, D12-D13, D37), 2) Skin
and soft tissue (C43-C49, D03-D04, D17-D23), and 3) Other
types (C30-C41, C50-C97, D02, D05-D09, D11, D14-D16,
D24-D36, D38-D48).

Clinical diagnosis of psychiatric disorders immediately
before and after neoplasm diagnosis

The information on psychiatric diagnoses of the subjects
around the time of their neoplasm diagnosis (£2 years) was
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extracted from the CRHC. Psychiatric diagnoses were com-
pleted with the details of continuous psychotropic medicine
purchases obtained from the SII register. Three major groups
are formed: 1) Psychotic disorders (ICD-10: F20-F29 or SII:
NO05A), 2) Non-psychotic disorders (F30-F89 or N06), and 3)
Substance use disorders (F10-F19 or N02 or NO5BA).

Information assessed during adolescent psychiatric
inpatient care

Psychiatric disorders

The DSM-IV-based psychiatric diagnoses during index
hospitalization period were based on the K-SADS-PL inter-
view. The adolescent psychiatric disorders were classified
into three major groups: 1) psychotic disorders (DSM-IV: 295,
296.0, 296.4-9, 297.1-3, 298.8-9, 301.13, 301.22), 2) non-
psychotic disorders (296.2-3, 300.4, 311, 300.00-02, 300.21-
23,300.29, 300.3, 308.3, 309.81, 312.8-9, 313.81, 314, 299.80),
and 3) substance use disorders (303.9, 304.0-6, 304.8-9, 305.0,
305.2-7, 305.9). Some adolescents belonged to two or more
major groups.

Family type

The family type (home environment) of each subject be-
fore admission to adolescent psychiatric inpatient care was
obtained from the K-SADS-PL interview. The family types
were categorized as follows: 1) Two-parent family (i.e. two
biological parents or biological mother/father with married/
cohabiting couple), 2) One-parent family (one biological par-
ent), 3) Out of home placement (foster family or child wel-
fare placement), and 4) Other family type (e.g. living alone
or in a residential home).

Nicotine dependence

The level of nicotine dependence in adolescence was de-
fined using the 7-item modified Fagerstrém Tolerance Ques-
tionnaire (mFTQ) for adolescents.® The items of the mFTQ
cover subject’s smoking rate, frequency of inhalation, interval
between waking up and their first cigarette, level of unwill-
ingness to give up the first cigarette in the morning, difficulty
of refraining from smoking in places where it is forbidden,
smoking despite medical illness, and smoking more during
the first 2 hours than during the rest of the day. The sum score
of the test ranges from 0 to 9 points and the level of the de-
pendence is classified into: 1) No dependence (0-2 points),
2) Moderate dependence (3-5 points), and 3) High depen-
dence (6-9 points).

Unbhealthy lifestyle
Variables describing unhealthy lifestyle were based on the
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K-SADS-PL interview. Tobacco use was assessed in two ques-
tions. The subjects were asked whether they smoke regularly
(yes/no) or have been taking snuff (yes/no). Fear of becom-
ing obese was defined as being present (yes/no) if an adoles-
cent answered it to be persistent. Information on unhealthy
weight control behaviors (including emaciation, use of weight
loss pills, vomiting, exercising excessively, drinking only non-
energy fluids and binge eating) was defined as being present
(yes/no) if at least one of those items listed in parenthesis ful-
filled the criteria of use at least once a week.

Statistical tests

Statistical significance of group differences in categorical
variables were assessed using the Pearson’s chi-square test or
Fishers' Exact test and in continuous variables with the Stu-
dents’ T-test or Mann-Whitney U-test. All statistical tests were
two tailed and the limit for statistical significance was set at
p=<0.05. The software used in analyses was IBM SPSS Statis-
tics version 24 (IBM Corp., Armonk, NY, USA).

RESULTS
Study subjects with neoplasms

Prevalence of neoplasms

Of the total data for former adolescent psychiatric inpa-
tients (n=508), a diagnosis of hospital-treated neoplasm(s)
was found in 6.3% (n=32) of study subjects until the year
2016. The prevalence of neoplasms was higher in females
(8.0%, n=24) compared to males (3.8%, n=8) (p=0.064). The
mean age at first neoplasm diagnosis was 22.3 (SD=6.9) years
in males and 20.0 (SD=6.7) years in females (p=0.428).

Background and clinical characteristics at adolescence

Table 1 shows the adolescence-related characteristics of the
study subjects with neoplasms. Male study subjects were
characterized as living in an out of home placement (p=0.047)
and taking snuff (p=0.005), while fear of becoming obese
was a characteristic of females (p=0.035).

Of the adolescent psychiatric disorders, nearly half of study
subjects with neoplasm had substance use disorder and ap-
proximately 90% had a non-psychotic disorder during their
index hospitalization period. Regular smoking in adoles-
cence was common (75.0%) and one fifth of the study sub-
jects with neoplasms already had high nicotine dependence
in adolescence.
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Treatment episodes due to neoplasms for neoplasms and clinical diagnoses of psychiatric disorders
within two years before and after the neoplasm diagnosis, by

Characteristics of neoplasms and immediate psychiatric gender. The total number of treatment episodes for neo-
diagnosis, by gender plasms was 42. Skin/soft tissue neoplasms and other type of
Table 2 presents the characteristics of treatment episodes neoplasms accounted for the majority of treatment episodes,

Table 1. Background and clinical characteristics assessed during adolescent psychiatric hospitalization of the study subjects with neo-
plasms, by gender

Characteristics assessed Study subjects with neoplasms
at index hospitalization Total (N=32) Male patients (N=8) Female patients (N=24) P

Age (in years) at admission, mean (SD) 15.9 (1.3) 16.5(1.2) 15.8 (1.4) 0.175
Family type, N (%)

Two-parent family 43.8 (14) 50.0 (4) 41.7 (10) 0.703

One-parent family 28.1(9) 0.0 (0) 37.5(9) 0.070

Out of home placement 21.9(7) 50.0 (4) 12.5(3) 0.047

Other family type 6.3(2) 0.0 (0) 8.3(2) 1.000
Psychiatric diagnoses,* N (%)

Substance use disorder 46.9 (15) 50.0 (4) 45.8 (11) 1.000

Psychotic disorder 6.3 (2) 12.5(1) 42(1) 0.444

Non-psychotic disorder? 87.5(28) 87.5(7) 87.5(21) 1.000
Nicotine dependence (ND), N (%)

No ND 50.0 (16) 375(3) 542 (13) 0.685

Moderate ND 28.1(9) 375(3) 25.0 (6) 0.654

High ND 219 (7) 250 (2) 208 (5) 1.000
Unbhealthy lifestyle,* N (%)

Regular smoking 75.0 (24) 75.0 (6) 75.0 (18) 1.000

Taking snuff 31.3(10) 75.0 (6) 16.7 (4) 0.005

Fear of becoming obese 31.3(10) 0.0 (0) 41.7 (10) 0.035

Unhealthy weight control methods 18.8 (6) 12.5(1) 20.8 (5) 1.000

*the percentages and number indicate positive response (yes), fnon-psychotic disorder included anxiety disorder N=2, conduct disorder
N=9, depressive disorder N=13, eating disorder N=2, PTSD N=2

Table 2. Characteristics of hospital treatment episodes for neoplasms and clinical diagnosis of psychiatric disorders around neoplasm diag-
nosis during register-based follow up by the end of year 2016, by gender

Number of treatment episodes for neoplasm

Neoplasm-related characteristics p
Total (N=42) In males (N=8)  In females (N=34)
Age (in years) at neoplasm diagnosis, mean (SD) 22.0 (6.6) 22.3(6.9) 22.0(6.7) 0.916
Type of neoplasm, N (%)
Oral cavity/digestive system 23.8 (10) 25.0 (2) 23.5(8) 1.000
Skin/soft tissue 38.1 (16) 50.0 (4) 353(12) 0.454
Other types* 38.1 (16) 250 (2) 412 (14) 0.688
Immediate psychiatric diagnosis within two years before neoplasm, N (%)
Substance use disorders (F10-F19) 14.3 (6) 12.5(1) 14.7 (5) 1.000
Psychotic disorders (F20-F29) 16.7 (7) 12.5(1) 17.6 (6) 1.000
Non-psychotic disorders (F30-F89) 26.2(11) 25.0 (2) 26.5(9) 1.000
Immediate psychiatric diagnosis 2 years after neoplasm,t N (%)
Substance use disorders (F10-F19) 9.5 (4) 0.0 (0) 11.8 (4) 0.572
Psychotic disorders (F20-F29) 4.8(2) 12.5(1) 2.9(1) 0.348
Non-psychotic disorders (F30-F89) 33.3(14) 50.0 (4) 29.4 (10) 0.406

*other types included bone N=1, brain N=3, breast N=3, ovary/uterus N=4, peritoneum N=1, thyroid N=1, naturae incertae N=3, fthe per-
centages and number indicate positive response (yes). ICD-10 diagnostic codes in parenthesis
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38.1% and 38.1%, respectively. The remaining 23.8% of treat-
ment episodes were due to neoplasms of the oral cavity/di-
gestive system. There was no statistically significant gender
difference in the amount of treatment episodes according to
type of neoplasm or age at neoplasm diagnosis.

The most psychiatric diagnosis around the time of the
neoplasm diagnosis was non-psychotic disorder. Treatment
periods due to non-psychotic disorders preceded the diagno-
sis of neoplasm in 26.2% of episodes, showing equal propor-
tion in males (25.0%) and females (26.5). The prevalence of
non-psychotic disorder diagnoses after the neoplasm diag-
nosis increased to 33.3% of all treatment episodes, being 50.0%
in males and 29.4% in females.

Immediate psychiatric diagnoses, by the type of
neoplasm

The psychiatric disorders within two years before and after
the neoplasm diagnosis are seen in Table 3. An excess of non-
psychotic disorders before the neoplasm diagnosis were found
in treatment episodes for other types of neoplasm (p=0.017).

The diagnoses for substance use disorders within two years
after neoplasm diagnosis was accumulated in the group of
other types of neoplasm (p=0.034).

Table 4 presents the unhealthy lifestyle habits in adoles-
cence in relation to treatment episodes for different types of
neoplasm. Regular smoking in adolescence was more com-
mon in treatment episodes for the skin and soft tissue neo-
plasms and other types of neoplasms compared to those with
oral cavity and digestive system neoplasms (p=0.049). A high
level of nicotine dependence in adolescence was also pro-
nounced in these subgroups.

Case table of study subjects with malignant
neoplasms

Table 5 describes three study subjects (all female) diag-
nosed with malignant neoplasms. When proportioned to the
total study sample of 508 former adolescent inpatients, the
prevalence of malignant neoplasms was 0.6% (n=3 out of 508),
being 1.0% (n=3 out of 300) in females and 0% (n=0 out of
208) in males. The onset age of malignant neoplasm varied

Table 3. Clinical diagnosis of psychiatric disorders within two years around neoplasm diagnosis during register-based follow up by the end

of year 2016, by type of neoplasms

Number of treatment episodes, by type of neoplasm

Psychiatric disorders relating to
diagnosis of neoplasm

Oral cavity/digestive

Skin/soft tissue Other types P

system (N=10) (N=16) (N=16)
Immediate psychiatric diagnosis within two years before neoplasm,* N (%)
Substance use disorders (F10-F19) 10.0 (1) 12.5(2) 18.8 (3) 1.000
Psychotic disorders (F20-F29) 20.0 (2) 18.8 (3) 12.5(2) 0.884
Non-psychotic disorders (F30-F89) 20.0 (2) 6.3 (1) 50.0 (8) 0.017
Immediate psychiatric diagnosis 2 years after neoplasm,* N (%)
Substance use disorders (F10-F19) 0.0 (0) 0.0 (0) 25.0 (4) 0.034
Psychotic disorders (F20-F29) 10.0 (1) 6.3 (1) 0.0 (0) 0.703
Non-psychotic disorders (F30-F89) 30.0 (3) 18.8 (3) 50.0 (8) 0.171
*the percentages and number indicate positive response (yes). ICD-10 diagnostic codes in parenthesis
Table 4. Unhealthy lifestyle habits in adolescence in relation to the treatment episodes of neoplasms, by type of neoplasms
. Number of treatment episodes, by type of neoplasm
Characteristics assessed
at index hospitalization Oral cavity/digestive Skin/soft tissue Other types p
system (N=10) (N=16) (N=16)
Nicotine dependence (ND), N (%)
No ND 70.0 (7) 43.8(7) 43.8(7) 0.367
Moderate ND 20.0 (2) 25.0 (4) 25.0 (4) 1.000
High ND 10.0 (1) 31.3(5) 31.3(5) 0.496
Unhealthy lifestyle habits* N (%)
Regular smoking 50.0 (5) 87.5(14) 87.5 (14) 0.049
Taking snuff 10.0 (1) 37.5(6) 18.8 (3) 0.282
Fear of becoming obese 50.0 (5) 50.0 (8) 37.5(6) 0.788
Unhealthy weight control methods 40.0 (4) 37.5(6) 25.0 (4) 0.765

*unhealthy lifestyle habits include regular smoking, use of snuff, fear of becoming obese and use of unhealthy weight control methods (ema-
ciation, use of weight loss pills, vomiting, exercising excessively, drinking only non-energy fluids and binge eating)
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Information assessed during

Information from the register-based follow-up

Neoplasm L T . o -
characteristics psychiatric hospitalization at ages Immediate psychiatric Immediate use of
13-17 years old diagnosis (ICD-10 code)  psychotropic medication
Case ICD-10 code Onset age, Psychiatric Family type and Within two ~ Within two Within two ~ Within two
gender disordersat lifestyle habits at years before years after  years before years after
adolescence  adolescence neoplasm neoplasm  neoplasm neoplasm
#1  Basal cell carcinoma of 29years, Affectiveand Other family type, Non-organic None Sertraline, ~ None
skin of trunk (C44) female substance use  high nicotine psychosis mirtazapine,
disorder dependence (ND), (F29) quetiapine,
fear of becoming aripiprazole
obese
#2  Malignant neoplasm of 20 years,  Affective, One-parent family Drug use Anxiety Oxazepam  Oxazepam
ascending colon (C18)  female conductand  background, (Z272) disorder
substance use moderate ND, fear of (F41)
disorder becoming obese
#3a  Malignant neoplasm of 11years, Anxietyand  Two-parent family, None Anorexia  None Citalopram
floor of mouth, female affective no ND, fear of nervosa
unspecified (C04) disorder becoming obese, (F50)
emaciation,
vomiting, exercising
alot, drinking only
non-energy fluids,
binge eating
#3b  Malignant neoplasm of 22 years, Same asabove Same as above Anorexia None None Codeine
border of tongue (C02) female nervosa
(F50)

Case #3 had two different treatment episodes for malignant neoplasm

from 11 to 29 years and three out of four were situated in the
oral cavity or digestive system. All patients had affective dis-
order diagnosed already in adolescence.

In the case of the female patient with two malignant neo-
plasms of oral cavity, her diagnosis of anorexia nervosa was
made within two years after the first diagnosis (malignant neo-
plasm of floor of mouth) at the age of 11. She had comorbid
anxiety and affective disorders in adolescence. In her case, her
anorexia nervosa continued into adulthood and, at age of 22,
she received a further diagnosis of malignant neoplasm of
the border of her tongue.

DISCUSSION

Our study, being descriptive in its nature, revealed that 42
hospital-treated neoplasms were diagnosed during the early
adulthood of 32 (6.3%) study subjects. Of all neoplasms, 4
out of 42 were malignant neoplasms occurring in three pa-
tients. The overall prevalence of malignant neoplasms in our
study population was low (0.6%). In Finland, the cancer inci-
dence has reported to be 45 per 100,000 persons among peo-

ple aged 20-29 in the year 2015. In that same year the total
cancer rate per 100,000 population among people aged un-
der 30 years was 183 in Finland being slightly higher than in
Scandinavia (112/100,000)." Unfortunately, the correspond-
ing incidence rate of benign or malignant neoplasms are not
available from the Finnish national health care registers. Ac-
cording to the Finnish Cancer Registry, the prevalence of can-
cers begins to increase significantly after 45 years of age in
both genders." In our study, all former adolescent psychiat-
ric inpatients were in their young adulthood at the end of
follow-up, the oldest person being 33 years of age which is a
limitation of our study. The neoplasm or cancer might be more
prevalent when they become older.

Half of the study subjects with neoplasm had either mod-
erate or high nicotine dependence and approximately 30%
were taking snuff already in their adolescence. With respect
to the fact that in Finland the sale and possession of tobacco
products by persons aged below 18 years is strictly prohibit-
ed, these rates of tobacco use are very high. Our study showed
that regular smoking in adolescence was associated with later
diagnoses of “other” and “skin and soft tissue” neoplasms
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rather than “oral cavity and digestive system” neoplasms as
could have been expected from the literature.” The strength
in this study was that nicotine dependence was measured us-
ing the semi-structured interview technique in which scor-
ing moderate ND and high ND is standardized and item
scoring is based on analysis of the size of the component
loadings for each item for the overall FTQ scores.”” We con-
sider the number of adolescents with high ND in our study
notable since approximately 20% of high-school students who
smoked reported scores of 6 and above in a modified version
of the Fagerstrém Tolerance Questionnaire."

In our study, female study subjects with diagnosed neo-
plasms typically had fear of becoming obese in adolescence.
From all the malignant neoplasm cases, one female with an-
orexia nervosa and two different malignant neoplasm epi-
sodes drew our attention. At the age of 11 years she was diag-
nosed as having a malignant neoplasm of floor of mouth and
within two years she was also found to suffer from anorexia
nervosa. Her anorexia nervosa continued until 22 years of
age when a new malignant neoplasm on the border of tongue
was diagnosed. An association between anorexia nervosa
and neoplasms is demonstrated in earlier literature. Based on
animal studies, as cited from the study by Mellenkjaern and
colleagues,” researchers have formed a “restricted energy hy-
pothesis” proposing that a diet with very low energy and ab-
normal eating habits among patients with anorexia nervosa
might decrease the risk of cancers. Their study findings did
not support to the energy restriction hypothesis because no
general reduction in cancer occurrence was observed among
patients with anorexia nervosa. Another study also showed
that patients previously hospitalized with eating disorders are
at increased risk of developing esophageal, lung and liver
cancer.'® The authors concluded that unfavorable lifestyle
habits, such as alcohol use, smoking and nutritional deficien-
cy, were the likely explanations for the positive association
between cancer and anorexia nervosa. Further, patients who
suffer from eating disorders often practice self-induced vom-
iting which may lead to acidic damage of the gastrointestinal
tract and, thus, associate with an increased cancer risk.'®

Fisher and colleagues studied young adult survivors of can-
cer and found that metacognitive beliefs, especially uncon-
trollability and danger of worry, associate with emotional
distress and post-traumatic stress symptoms at the time of
cancer diagnosis.”” A transdiagnostic psychological mecha-
nism was proposed to explain multiple forms of emotional
symptoms such as anxiety and depression. Negative meta-
cognitive beliefs include thoughts of worry and danger, be-
liefs about need to control thoughts and obsessive-compul-
sive symptoms.'® Based on our study, we suggest that fear of
becoming obese and use of unhealthy weight control meth-
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ods might also be related to uncontrollable metacognition.
Over 40% of our female patients with neoplasms had a fear
of becoming obese; one fifth of them had used some weight
control method and approximately 90% suftered from non-
psychotic disorders in adolescence. Thus, impaired metacog-
nition may not only exist at the level of thoughts but may also
lead to emaciating activity. This also appeared to be present
in the female patient in our study with malignant neoplasm
and a diagnosis of anorexia nervosa.

Strengths, limitations and future research directions

The main strength of this study is the valid and reliable
psychiatric DSM-IV based psychiatric diagnoses made using
the valid semi-structured interview K-SADS-PL in adoles-
cence. The Finnish National CRHC was used to gather fol-
low-up information of hospital discharges and outpatient
visits. The validity of the CRHC has been demonstrated ear-
lier.”” The study sample consisted of psychiatric adolescent
patients hospitalized in a large geographical area in northern
Finland, so it includes a wide range of severe psychiatric dis-
orders in a young Finnish population in need of acute psy-
chiatric inpatient care. Our study is an important addition to
previous literature since studies examining the association of
benign neoplasms to psychiatric disorders are still scarce. In
our study most of the neoplasms were benign, but still may
cause emotional distress and trauma symptoms among young
patients.

A limitation of our study, which will evidently have caused
lack of power in statistical analyses, is the low number of study
subjects with neoplasms. Although the National Health Care
Registers include exact diagnostic codes for neoplasms, it did
not include information of details on treatment practices and
recovery. The study population consisted of former psychiat-
ric adolescent inpatients and, therefore, the results are not di-
rectly generalizable to the general population of the same age.

Our preliminary finding warrant further studies investigat-
ing the association between neoplasms and psychiatric disor-
ders in larger samples and with longer follow-ups of young
adults. For example, the impact of psychotropic medication,
psychoactive drugs and other important contributing factors
can be taken into account when such information is available
for research purposes. Based on our study findings, it is easy
to agree with earlier conclusions made in the study by Mul-
lick and Algin," that diagnosing and treating psychiatric symp-
toms among patients with neoplasms might lead to better
treatment outcomes and improve their quality of life.

Acknowledgments

This work was supported by the Alma and K.A. Snellman Foundation,
Ouluy, Finland.




Conflicts of Interest

The authors have no potential conflicts of interest to disclose.

Author Contributions

Conceptualization: Santtu Rasanen, Hannu Mikel4, Pirkko Riipinen,
Kaisa Riala, Helind Hakko. Data curation: Pirkko Riipinen, Kaisa Riala,
Helind Hakko. Formal analyses: Santtu Risidnen, Hannu Mékeld, Helind
Hakko. Funding aquisition: Kaisa Riala, Pirkko Riipinen. Investigation:
Santtu Réasanen, Hannu Mékeld, Pirkko Riipinen, Kaisa Riala, Helind Hak-
ko. Methodology: Pirkko Riipinen, Kaisa Riala, Helind Hakko. Project ad-
ministration: Pirkko Riipinen, Kaisa Riala, Helina Hakko. Resources: Pirk-
ko Riipinen, Kaisa Riala, Helind Hakko. Supervision: Pirkko Riipinen,
Kaisa Riala, Helind Hakko. Validation: Pirkko Riipinen, Kaisa Riala, Helin
Hakko. Visualization: Santtu Rasanen, Hannu Makeld, Pirkko Riipinen,
Kaisa Riala, Helind Hakko. Writing—original draft: Santtu Résanen, Hannu
Mikeld. Writing—review & editing: Santtu Rasanen, Hannu Makel4, Pirk-
ko Riipinen, Kaisa Riala, Helind Hakko.

ORCID iDs
Helina Hakko https://orcid.org/0000-0003-0938-797X
Santtu Résanen https://orcid.org/0000-0002-9398-7312
Hannu Mikeld https://orcid.org/0000-0002-6111-2087
REFERENCES

1. BarChana M, Levav I, Lipshitz I, Pugachova I, Kohn R, Weizman A, et
al. Enhanced cancer risk among patients with bipolar disorder. ] Affect
Disord 2008;108:43-48.

2. Kisely S, Sadek J, MacKenzie A, Lawrence D, Campbell LA. Excess can-
cer mortality in psychiatric patients. Can ] Psychiatry 2008;53:753-761.

3. Whitley E, Batty GD, Mulheran PA, Gale CR, Osborn DP, Tynelius P,
et al. Psychiatric disorder as a risk factor for cancer: different analytic
strategies produce different findings. Epidemiology 2012;23:543-550.

4. Lichtermann D, Ekelund J, Pukkala E, Tanskanen A, Lénnqvist J. Inci-
dence of cancer among persons with schizophrenia and their relatives.
Arch Gen Psychiatry 2001;58:573-578.

5. Moussas GI, Papadopoulou AG. Substance abuse and cancer. Psychi-
atriki 2017;28:234-241.

6. Crouse JJ, Chitty KM, Iorfino F, White D, Nichles A, Zmicerevska N,
et al. Exploring associations between early substance use and longitu-

~

o

Nel

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

S Résanen et al.

dinal socio-occupational functioning in young people engaged in a
mental health service. PLoS One 2019;14:0210877.

. Catts VS, Catts SV, O’'Toole BI, Frost AD]. Cancer incidence in patients

with schizophrenia and their first-degree relatives - a meta-analysis.
Acta Psychiatr Scand 2008;117:323-336.

. Kisely S, Forsyth S, Lawrence D. Why do psychiatric patients have

higher cancer mortality rates when cancer incidence is the same or
lower? Aust N Z ] Psychiatry 2016;50:254-263.

. Miovic M, Block S. Psychiatric disorders in advanced cancer. Cancer

2007;110:1665-1676.

Udo T, Grilo CM. Psychiatric and medical correlates of DSM-5 eating
disorders in a nationally representative sample of adults in the United
States. Int ] Eat Dis 2019;52:42-50.

Mullick M, Algin S. Emotional and behavioural disorders in children
and adolescents with neoplasm. Bangabandhu Sheikh Mujib Med
Univ] 2011;3:86-90.

Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P, et al. Sched-
ule for affective disorders and schizophrenia for school-age children-
present and lifetime version (K-SADS-PL): initial reliability and valid-
ity data. ] Am Acad Child Adolesc Psychiatry 1997;36:980-988.
Prokhorov AV, Pallonen UE, Fava JL, Ding L, Niaura R. Measuring
nicotine dependence among high-risk adolescent smokers. Addict Be-
hav 1996;21:117-127.

Cancer statistics. Finnish Cancer Registry. “https://cancerregistry.fi/
statistics/cancer-statistics/”. Accessed June 11, 2018.

Mellemkjaer L, Papadopoulos E Pukkala E, Ekbom A, Gissler M,
Christensen J, et al. Cancer incidence among patients with anorexia ner-
vosa from Sweden, Denmark and Finland. PLoS One 2015;10:¢0128018.
Brewster DH, Nowell SL, Clark DN. Risk of oesophageal cancer among
patients previously hospitalised with eating disorder. Cancer Epidemi-
0l 2015;39:313-320.

Fisher PL, McNicol K, Cherry MG, Young B, Smith E, Abbey G, et al.
The association of metacognitive beliefs with emotional distress and
trauma symptoms in adolescent and young adult survivors of cancer. J
Psychosoc Oncol 2018;36:545-556.

Wells A, Cartwright-Hatton S. A short form of the metacognitions
questionnaire: properties of the MCQ-30. Behav Res Ther 2004;42:
385-396.

Sund R. Quality of the Finnish hospital discharge register: a systematic
review. Scand J Public Health 2012;40:505-515.

www.psychiatryinvestigation.org 601



