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Abstract

Parental physical illnesses can be stressful for children. We estimated the prevalence of children who experience parental
physical illnesses, and whether parental physical illnesses during childhood were associated with behavioral problems in
adolescence. Data on children from the Northern Finland Birth Cohort 1986 was collected through questionnaires at ages 8
and 16 (n=7037). Data on parental illness diagnosed during this study period was obtained from health registers. We
investigated the association between parental physical illness (based on the International Classification of Diseases) and
children’s behavioral problems at age 16 (measured by the Youth Self-Report questionnaire). During the study period, 3887
(55.2%) children had a parent with at least one physical illness. Associations were found between parental physical illness and
children’s behavioral problems, with most associations found between maternal illness and males’ externalizing problems,
and females’ internalizing problems. After adjusting for child behavioral problems at age 8, parental psychiatric illness and
socioeconomic status, and multiple testing correction, only associations between parental physical illness and male behavioral
problems were significant. Interestingly, parental illness was associated with lower problems. A notable proportion of children
experience parental physical illnesses. Although mixed, our findings suggest that the impact of parental physical illness on
children’s behavioral problems is complex, and that the experience of parental illness may lead to resilience in males. This
study emphasizes that children’s needs should be taken into account when treating a parent with physical illness.

Keywords Parental somatic illness - Children * Behavioral problems - Externalizing problems * Internalizing problems

Highlights

o Parental physical illnesses, diagnosed in specialized inpatient or outpatient care, are present for a substantial proportion
of the population.

e Parental physical illnesses have an effect on children’s mental health. However, this impact is complex with some
negative and some positive effects on children.

e Male children may cope better than expected with some parental illnesses, and experiencing parental illness may lead to
resilience among some male children.

Physical illnesses are defined as all illnesses other than
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diseases (World Health Organization [WHO], 1992). The
burden of adult physical illnesses varies across regions, with
illnesses such as circulatory diseases, diabetes, cancer and
respiratory diseases associated with particular burden in
developed countries, while the proportion of burden from
communicable diseases is larger in developing countries
(Vos et al., 2016). Physical illness in parents can be stressful
for children, impacting both mental and physical health and
development (Chen, 2017; Compas et al., 1994; Korneluk
& Lee, 1998; Pedersen & Revenson, 2005; Sieh et al., 2010;
Stoeckel & Weissbrod, 2015). It is estimated that 4—-12% of
children may live with a seriously ill parent (Barkmann
et al., 2007; Worsham et al., 1997). However, comprehen-
sive prevalence data on different parental physical illnesses
is scarce and the exact proportion of children affected by
parental physical illnesses is unknown.

Children of a parent with a physical illness have been
found to be at an increased risk for emotional and beha-
vioral problems as well as adjustment difficulties (Chen,
2017; Houck et al., 2007; Sieh et al., 2010). Risk appears to
be higher for internalizing as opposed to externalizing
problems (Sieh et al., 2010). An expanding body of evi-
dence implicates psychological and environmental
mechanisms in explaining the association between parental
physical illness and adverse child outcomes (Chen, 2017;
Sieh et al., 2010). Parental physical illnesses may have
various effects on family life, for example on relationships,
communication and socioeconomic situation (Sieh et al.,
2010), which may burden children. Parental physical illness
can compromise a parent’s ability to care for children
through economic difficulties, disabilities or lack of physi-
cal, mental or social resources.

In contrast, some studies suggest that children of physi-
cally ill parents do better than expected, and parental illness
may not necessarily have an adverse effect on children’s
mental health. For example, a longitudinal study involving
parental cancer and children (n = 123) found that as the
time passed, behavioral and emotional problems decreased
and children reported fewer problems than a control group
(Visser et al., 2007). Hoke (2001) found that children of
parents with breast cancer (n = 35) were functioning better
than children in a control sample after one year of diagnosis.
In a Canadian population-based cohort study (n=3771),
maternal multiple sclerosis (n=543) was found to be
associated with higher social competence among five-year
old children (Razaz et al., 2016). It is possible that these
findings reflect the fact that certain individuals respond to
negative events by experiencing positive emotions, such as
optimism, hope and gratitude (Fredrickson et al., 2003;
Nolen-Hoeksema & Davis, 2002; Stoeckel et al., 2015).

Some studies have suggested that the gender of the child
and the ill parent may moderate the association of parental
illness and child psychological functioning (Compas et al.,
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1994; Grant & Compas, 1995; Sieh et al., 2010). Previous
studies have indicated that maternal illness may have more
adverse effects on children than paternal illness (Compas
et al., 1994; Connell & Goodman, 2002), possibly due to a
larger amount of caregiving responsibilities (Grant &
Compas, 1995). Further, girls may be more prone to the
influence of parental illness than boys (Compas et al., 1994;
Korneluk & Lee, 1998; Sieh et al., 2012). Girls exposed to
parental illness have also been reported to display more
internalizing problems and fewer externalizing problems
than boys (Sieh et al., 2010). In contrast, some studies have
found that neither the gender of the child nor of the ill
parent is a significant factor in the association between
parental illness and children’s mental health (Dean et al.,
2018; Lindqvist et al., 2007; Sieh et al., 2010).

Despite the cited research finding associations between
parental physical illness and children’s psychological
symptoms, the number of studies are limited and the find-
ings are inconsistent (e.g., Chen, 2017; Sieh et al., 2010;
Umberger, 2014). As above, children affected by parental
physical illness have been found to display various adjust-
ment difficulties. On the other hand, some studies suggest
that parental illness may have positive impacts on children’s
mental health (Hoke, 2001; Razaz et al., 2016), while other
studies find null associations (Jantzer et al., 2013). Some of
these inconsistencies may be due to relatively small and/or
selected samples. While some studies report gender differ-
ences, most studies are limited by including only one parent
(mainly the mother), whereas the effects of paternal phy-
sical illnesses have been studied less frequently. Further,
findings are rarely based on longitudinal data, which is
required for understanding the directional nature of asso-
ciations. Comparative studies with symptoms in children of
healthy parents are rare, and studies typically ignore the
children’s symptoms prior to the parental illness.

Furthermore, previous research has focused on specific
illnesses and particularly serious life-threatening illnesses,
such as parental cancer and HIV (Grabiak et al., 2007,
Krattenmacher et al.,, 2012; Moller et al., 2014; Osborn,
2007; Tompkins & Wyatt, 2008; Zhao et al., 2010), or
parental chronic illnesses (Sieh et al., 2010). Thus, the
overall picture of the impact of different parental physical
illnesses on children’s psychological symptoms is still
unclear. Previous studies have suggested that the effect of
parental illness on children’s psychological functioning
needs to be examined in different dimensions, such as
parental illness characteristics (Chen, 2017). Yet, there is
only one study that has systematically screened all parental
illness categories (Merikukka et al., 2020), although this
study focused on offspring mental disorders and use of
psychotropic medication.

As such, considering the possible high prevalence of
parental physical illnesses among the population of families
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with children, more research in this field is needed. This
study aims to fill the identified gaps in the literature by
examining the associations between different maternal and
paternal physical illness groups and children’s behavioral
problems in a longitudinal study setting. The first aim of our
study was to estimate the proportion of offspring affected
by different parental physical illness groups according to the
International Classification of Diseases (ICD) physical ill-
ness categories (WHO, 1992) during offspring’s childhood
(ages 8-16) in Northern Finland. In this study, parental
physical illnesses are severe enough to require specialist
referral, but were diagnosed via inpatient or outpatient care
(i.e., they may or may not have required hospitalization).
The second aim of our study was to investigate the asso-
ciation between various maternal and paternal physical ill-
ness groups during offspring’s childhood and later
behavioral problems among male and female offspring in
adolescence. Although some research suggests that beha-
vioral problems are more prominent in younger children
(versus adolescent children) of chronically ill parents (Sieh
et al., 2010), other research suggests that adolescent off-
spring of ill parents are at particularly high risk for mental
health problems (Compas et al., 1994; Grant & Compas,
1995; Welch et al., 1996). This may be because adolescents
are more likely to be faced with increased family respon-
sibilities that may be stressful (Grant & Compas, 1995). As
such, we focused on adolescent behavioral outcomes, and
took into account important confounding factors including
child behavioral problems prior to the onset of parental
physical illness, socioeconomic status and parental psy-
chiatric illness. Socioeconomic difficulties and parental
mental health problems may explain part of the association
between parental physical illness and child outcomes as low
socioeconomic status of the family has been linked with
adverse psychological outcomes of the offspring in earlier
studies (Amone-P’Olak et al., 2009; Najman et al., 2010).
Parental psychiatric disorders are associated with parental
somatic illnesses (De Hert et al., 2011), and also with an
increased risk of psychological symptoms and psychiatric
disorders among offspring (Barnes & Stein, 2000; Glad-
stone et al., 2011).

Based on previous literature, we hypothesized that ado-
lescents with a parental physical illness would have higher
levels of behavioral problems than adolescents without an
affected parent. All analyses were stratified by gender of a
parent and a child. We hypothesized that there would be
gender-specific associations, such that female children’s
behavioral problems would be more pronounced (Compas
et al.,, 1994; Sieh et al., 2012), particularly of ill mothers.
Finally, we investigated all parental diagnosis groups
separately rather than focus on a specific parental diagnosis
or parental physical illness as one entity. Studying multiple
parental diagnosis groups separately may allow for the

identification of specific associations that may have been
obscured in previous research. Identifying speficic parental
diagnoses as risk factors for poor child mental health may
help clinicians to better target preventive interventions on a
focused group. Accordingly, the aim was to investigate
which parental physical illness groups are associated with
later behavioral problems in the adolescents.

Methods

This study is a prospective longitudinal cohort study
including register and questionnaire data from the Northern
Finland Birth Cohort 1986 (NFBC1986). The exposure is
parental physical illness diagnosed in specialized in- or
outpatient care when their children were between 8 and 16
years of age and the outcomes are children’s Youth Self-
Report (YSR) scores in adolescence (age 16) controlling for
child behavioral problems prior to the onset of parental
physical illness (age eight).

Sample

The NFBC1986 covers 99% of all of the children (9479 in
total) born in Northern Finland during a one-year period
(expected dates of birth between 1 July 1985 and 30 June
1986). The current analyses used data collected during
childhood at age eight (in 1994), and adolescence at age 16
(in 2002). The questionnaires were approved by the Ethical
Committee of the Northern Ostrobothnia Hospital District.
Parental illness diagnostic data during the period when
children were aged 8-16 was collected from nationwide
health registers, that is there were no missing data. The final
study population, who remained in the study until age 16,
included a total of 7037 cohort members (74.2%), of which
3655 were females (51.9%) and 3382 males (48.1%).
Sample demographics and descriptives are presented in
Table 1. Attrition was either due to death of the participant,
missing address, insufficient or no anwers to questionnaires
or refusal to use data. Attrition and participation rates in
each phase are presented in Supplemental Fig. 1. More
details about the NFBC1986 and questionnaires used in the
study are available elsewhere (Miettunen et al., 2019).

Rutter Children’s Behavior Questionnaire at Age 8
Years

When the cohort members were eight years old, their tea-
chers completed a Rutter Children’s Behavior Ques-
tionnaire scale B2 (Rutter-B; Rutter, 1967). Parents
forwarded the questionnaire to the teachers and gave them
permission to fill out the questionnaire. Rutter-B is a 26-
item questionnaire for evaluating behavioral problems.

@ Springer
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Table 1 Sample demographics

and descriptives Total Study sample (YSR) Excluded

n=9479 n="7037 n=2442

n (%) n (%) n (%) p-value
Gender
Male 4891 (51.6) 3382 (48.1) 1509 (61.8) <0.001
Female 4587 (48.4) 3655 (51.9) 932 (38.2)
SES
Entrepreneur or professional 1629 (19.9) 1294 (20.6) 335 (17.4) <0.001
Skilled nonmanual 1974 (24.1) 1609 (25.6) 365 (19.0)
Unskilled, skilled manual or student 4080 (49.7) 2973 (47.3) 1107 (57.6)
Farmer 519 (6.3) 404 (6.4) 115 (6.0)
Residency
Urban 4074 (43.3) 2970 (42.5) 1104 (45.8) 0.005
Rural 5334 (56.7) 4025 (57.5) 1309 (54.2)
Mother’s age mean (SD) 28.3 (5.5) 28.5 (5.5) 27.7 (5.6) <0.001
Father’s age mean (SD) 30.7 (6.0) 30.8 (5.9) 30.3 (6.2) <0.001
Parental psychiatric diagnosis 2667 (28.1) 1966 (27.9) 701 (28.7) 0.467
Participation of Rutter-B 8525 (89.9) 6521 (92.7) 2004 (82.1) <0.001
Rutter-B sum mean (SD) 3.85(5.1) 3.55 (4.8) 4.8 (5.7) <0.001
High >9 1213 (12.8) 838 (11.9) 375 (15.4) <0.001
Low <9 7253 (76.5) 5639 (80.1) 1614 (66.1)
No participation 1013 (10.7) 560 (8.0) 453 (18.6)

Abbreviation: Rutter-B Rutter children’s behavior questionnaire scale B2, SES socioeconomic status, SD
standard deviation, YSR Youth self-report

Items are rated on a scale of 0 to 2, with higher ratings
indicating more severe presence of symptoms. A total score
of nine or more indicates a potential psychiatric disturbance
(Rutter, 1967). Behavioral problems were calculated as the
sum of Rutter-B items present at age eight. The Finnish
version of the Rutter scale has been shown to be reliable and
valid for research purposes (Kresanov et al., 1998). The
reliability evaluation of Rutter-B in NFBC1986 was good as
indicated by Cronbach’s alpha (0.88).

Youth Self-Report at Age 16 Years

The Youth Self-Report (YSR) is a self-report assessment
tool for evaluating the social competencies and behavioral
problems of 11-18-year-old adolescents (Achenbach,
1991). The YSR contains the following eight syndrome
scales: anxious/depressed, withdrawn/depressed, somatic
complaints, social problems, thought problems, attention
problems, delinquent behavior and aggressive behavior.
The syndrome scales are grouped into the following sub-
scales: ‘internalizing behavioral problems’, ‘externalizing
behavioral problems’ and ‘total behavioral problems’. The
‘internalizing behavioral problems’ scale comprises the sum
of the scores of the anxious/depressed, withdrawn/depres-
sed and somatic complaints scales. The ‘externalizing
behavioral problems’ scale comprises the sum of the scores
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of the delinquent (i.e., rule-breaking behavior) and aggres-
sive behavior scales. Social, thought and attention problems
scales are not part of either internalizing or externalizing
scales. Adolescents rated themselves at the age of 16 for
how true each item was for them within the past six months.
The response scale was not true (score (), somewhat or
sometimes true (score 1) and very true or often true (score
2). The YSR item scores were added up to obtain a sum-
mary score for each subscale. If there was one missing item
in a syndrome scale, the missing item was imputed with the
mean item score for that individual for the scale in question.
Individuals who answered insufficiently to YSR (i.e., with
more than one missing item) or who did not participate in
the study were excluded (n = 2178). The reliability of YSR
in NFBC1986 was good to excellent as per Cronbach’s
alpha values (0.93, 0.87 and 0.87 for total, internalizing and
externalizing scales, respectively).

Parental Illness

Information on parental illnesses was collected from the
Care Register for Health Care (CRHC), which included all
specialized inpatient care visits from 1994 to 2002 and
outpatient visits from 1998 to 2002 in public hospitals. As
such, information on parental illness diagnoses was avail-
able for the period when children were between 8 and 16
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years of age. Parental illnesses were subsumed in 16 dif-
ferent main diagnosis categories (codes A-E, G-Z)
according to the ICD 10" Revision (WHO, 1992). Each
entity of diagnosis category forms a homogenous collection
of diagnoses. As described below, parental mental and
behavioral (i.e., psychiatric) diagnoses (F codes) during the
study period (1994-2002) were grouped and used as a
covariate in analyses. We excluded diagnostic categories
that were not considered physical illnesses (Diseases of the
eye and adnexa ICD9: 360-389, ICD10: HO0O-H59, Preg-
nancy, childbirth and the puerperium ICD9: 630-679,
ICD10: 000-099, ICD10: Q00-Q99, Certain conditions
originating in the perinatal period ICD9:760-779, ICD10:
PO0-P96, Congenital malformations, deformations and
chromosomal abnormalities ICD9: 740- 759). The quality
of data from the CRHC has been shown to be satisfactory
for statistical and research purposes (Sund, 2012).

Covariates

Covariates were selected on the basis of existing literature.
Socioeconomic status (SES) of the family available during
pregnancy (Amone-P’Olak et al., 2009; Najman et al.,
2010), Rutter-B at the age of eight and parental psychiatric
diagnoses during the study period from 1994 to 2002
(Barnes & Stein, 2000; Gladstone et al., 2011; Thorup et al.,
2018) were included as covariates. This was done to rule
out that any associations were driven by broader contextual
factors, children’s existing behavioral problems, or comor-
bid parental mental health problems. SES was based on
parental occupation, and was assessed by questionnaire
during pregnancy. SES was classified to four categories:
professionals (including entrepreneurs, 20.6%), skilled
workers (25.6%), unskilled workers (students, pensioner,
unemployed, other, 47.3%) and farmers (6.4%). All ana-
lyses were run separately in female and male cohort mem-
bers to obtain gender-specific outcomes.

Statistical Methods

We compared YSR total, externalizing, and internalizing
mean scores of the offspring with and without maternal and
paternal diagnosis for each illness category. The compar-
ison group consisted of all other cohort members without
the parental diagnosis category in question. As the data was
normally distributed, an independent samples ¢ test was
used to investigate group differences. We then used analysis
of variance to evaluate group difference in YSR mean
scores, adjusting for potential confounding factors. First, we
adjusted for the Rutter-B score at the age of eight. Second,
we ran models adjusting for other confounding variables
including parental psychiatric diagnoses during the study
period (from 1994 to 2002) and SES.

We used standardized mean difference as an effect size
measure (Cohen’s d) when comparing YSR mean scores
between children with and without each separate parental
disease category. Cohen’s d values of +0.20, +0.50 and
+0.80 indicate small, medium and large effects, respectively
(Cohen, 1992). A negative Cohen’s d indicates that the YSR
mean score is smaller (i.e., less behavioral problems) in the
group with parental illness. Respectively, a positive Cohen’s
d indicates higher YSR mean scores (i.e., more behavioral
problems) in the group with parental illness. Two-tailed p-
values were calculated throughout and p <0.05 indicated
statistical significance. Further, p-values were corrected for
multiple comparisons (16 diagnostic groups tested) using the
Benjamini-Hochberg (B—H) false discovery rate procedure.
We also report uncorrected results for completeness. IBM
SPSS Statistics version 23 was used for data analysis.

Results
Overall

The prevalence of at least one parental physical illness
diagnosis was 55.2% (n=3887) during the study period
from 1994 to 2002. The two most common parental phy-
sical illness categories were diseases of the circulatory
system (22.9%; n=1608) and diseases of the muscu-
loskeletal system and connective tissues (16.3%; n = 1150).
The prevalence for each parental diagnosis is shown in
Supplemental Table 1.

There were several significant associations between
parental physical illness and children’s behavioral pro-
blems. In general, the effect sizes ranged from small to
moderate; Cohen’s d (d) ranging from —0.36 to +0.42. All
statistically significant associations are presented by gender
in Table 2 and Table 3. All results are shown in Supple-
mental Tables 2, 3, 4 and 5.

Maternal lliness and Male Offspring

There were several associations between maternal illness
and YSR scores of male offspring (see Table 2). Male
offspring with maternal diagnoses of endocrine, nutritional
and metabolic diseases, #(36.609) =2.991, p =0.005, d=
—0.35; diseases of the respiratory system, #146.939)=
2.722, p=0.007, d = —0.17; as well as external causes of
morbidity and mortality, #(69.901) =3.216, p =0.002, d =
—0.27, had lower YSR total scores than male offspring
without the maternal illness in question. These associations
remained statistically significant after adjusting for all
covariates and after B-H correction.

Maternal diagnoses of endocrine, nutritional and meta-
bolic diseases, #3357) =2.088, p =0.037, d=—0.36 and

@ Springer
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2 = T e 33 system and connective tissue, #(3357) = —2.132, p = 0.033,
a8 d=0.13, and injury, poisoning and certain other con-
2 sequences of external causes, #(3357) = —2.152, p =0.031,
g @ . A .
g R d =0.20 were associated with higher externalizing scores.
" ~ S \f g ? All of the associations remained after adjusting for Rutter-B
§ s w ot dd score and all other covariates, but did not survive B-H
= & _&cf correction.
£ < Tced
L 3 § —_ 0 O — :
1>l = =S Paternal lliness and Male Offspring

In general, paternal physical illnesses were not strongly
associated with male offspring’s YSR scores (see Table 2
and Supplemental Table 3). There was a significant negative
association between paternal neoplasm and YSR inter-
nalizing scores of male offspring, #(53.743) =3.186, p =
0.002, d= —0.34, which remained significant after the
addition of covariates and B—H correction. A negative
association was found between paternal diagnoses of neo-
plasm and male offspring’s YSR total scores, #3380)=
2.230, p=0.026, d=—0.31. However, the association
became nonsignificant after adjusting for covariates.

Maternal lliness and Female Offspring

There were various associations between maternal illness
and YSR internalizing scores of female offspring (see Table
3). Maternal diagnosis of endocrine, nutritional and meta-
bolic diseases, #(3650) = —2.045, p =0.041, d = 0.34, dis-
eases of the digestive system, #(3650) = —2.369, p = 0.018,
d=0.16, and injury, poisoning and certain other con-
sequences of external causes, #(182.651)= —2.015, p=
0.045, d=0.18, were associated with higher YSR inter-
nalizing scores of female offspring. Maternal diagnoses of
injury, poisoning and certain other consequences of external

Injury, poisoning and certain other consequences of external causes
Injury, poisoning and certain other consequences of external causes

Endocrine, nutritional and metabolic diseases
Diseases of the digestive system

No significant associations
No significant associations

members
MOTHER
FATHER

Table 3 Statistically significant associations between parental illness and Youth Self-Report scores of female cohort members, the Northern Finland Birth Cohort 1986
bAdjusted for all adjusting factors: socioeconomic status of either parent, score of Rutter Children’s Behavior Questionnaire scale B2, parental psychiatric diagnoses

Abbreviation: SD standard deviation, YSR Youth Self-Report, tot total scores, int internalizing scores, ext externalizing scores

Assessment Parental physical illness occurring between ages 8 and 16 years of cohort

#Adjusted for the score of Rutter Children’s Behavior Questionnaire scale B2

“Benjamini—Hochberg corrected p-value

YSR tot
YSR int
YSR ext
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causes were associated with higher YSR total scores of
female offspring, #(180.674)= —2.157, p=0.032, d=
0.20. These associations remained after adjusting for the
Rutter-B score and all other covariates, but did not survive
B-H correction. There were no significant findings between
maternal physical illnesses and YSR externalizing scores of
female offspring.

Paternal lliness and Female Offspring

In general, paternal physical illnesses were not associated
with female offspring’s YSR scores (see Supplemental
Table 5). There were no significant findings for the YSR
total, neither externalizing nor internalizing scores.

Additional Analyses

Attrition analyses showed differences between cohort
members who remained in the study until the YSR (age 16)
and those who dropped out. Male children, lower SES, and
urban (versus rural) families were overrepresented in those
who dropped out. Children with higher Rutter-B scores, and
younger mothers and fathers were also overrepresented in
those who dropped out. However, additional adjustment
with residency (urban, rural) and mother’s and father’s age
at child’s birth did not change the results (data not shown).
To address the issue with attrition, we performed sensitivity
analyses by weighting the data with information on Rutter-
B (scores high 29, low <9, no participation) and SES (upper
or lower). This weighting procedure did not change the
overall pattern of findings. Supplemental Tables 6 and 7
present statistically significant associations by gender after
weighting the data. A few new associations became sig-
nificant after weigthing procedure (but did not survive B-H
correction); an association between paternal diagnosis of
external causes of morbidity and mortality and lower YSR
internalizing scores among male offspring, an association
between paternal diagnosis of certain infectious and para-
sitic diseases and lower YSR total scores among female
offspring, an association between maternal diagnosis of
circulatory system and lower YSR externalizing scores
among female offspring and an association between
maternal diagnosis of injury, poisoning and certain other
consequences of external causes and higher YSR externa-
lizing scores among female offspring. In addition, the
association between maternal diagnosis of endocrine,
nutritional and metabolic diseases and lower YSR exter-
nalizing scores among male offspring and the association
between paternal diagnosis of neoplasms and lower YSR
total scores among male offspring became nonsignificant.
Given the relatively low rates in some parental physical
illness groups, comorbidity, and potential similarity in the
effects of certain illnesses, we also compared each parental
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physical illness group against a group without any parental
physical illnesses. The overall results remained the same,
except for an association between paternal diagnosis of
external causes of morbidity and mortality and lower YSR
internalizing scores (M =39 vs. M=6.3), #8.516)=
2.858, p =0.020, d = —0.48 among male offspring, which
became significant (p < 0.05), however the sample size was
very low (n =9) and it did not survive B—H correction (p =
0.16). In addition, the association between maternal diag-
nosis of endocrine, nutritional and metabolic diseases and
YSR externalizing scores among male offspring became
nonsignificant.

Discussion

Our results showed that over half of the children (55.2%)
had a parent with at least one physical illness diagnosis set
in specialized healthcare from the age of 8—16 (study period
1994-2002). The fact that parental physical illnesses are
present for a notable proportion of children underlines its
potential significance as a risk factor for behavioral
problems.

Regarding the association between parental illnesses and
adolescent’s externalizing, internalizing and total behavioral
problems (see Supplemental Table 8 for the summary of the
results), in general, our findings confirm the complexity of
the association between parental physical illnesses and
children’s behavioral problems (Chen, 2017). The hypoth-
esis that adolescents with parental physical illness would
have more behavioral problems was not fully supported.
The most robust finding (i.e., remained after correction for
multiple comparisons) was a negative association between
parental physical illnesses and male children’s behavioral
problems, such that lower total and internalizing behavioral
problems were seen among male cohort members with
some of the parental physical illnesses. This association was
not explained by existing child behavioral problems, or by
parental psychiatric illness. Interestingly, male children
displayed less total behavioral problem scores when a
mother had a diagnosis of ‘endocrine, nutritional and
metabolic diseases’, ‘diseases of the respiratory system’ or
‘external causes of morbidity and mortality’. Furthermore, if
a father had a diagnosis of neoplasms, male cohort members
scored lower internalizing problems.

Although unexpected, lower behavioral problems in boys
with an ill parent is consistent with some other research
(e.g., Hoke, 2001; Visser et al., 2007). One explanation for
this unexpected finding could be that male children exposed
to parental illness exhibit certain positive emotions and
other psychosocial benefits that increase resilience, i.e., the
ability to cope with hardships. Boys may experience hope
and optimism, positive emotions that have been shown to
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buffer people against negative mental health outcomes like
depression (Fredrickson et al., 2003). It is known that
adolescents report psychosocial benefits following a trau-
matic experience (Milam et al., 2004). For boys, parental
illness may be a challenge that leads to personal growth and
from which they may learn more about themselves and their
abilities. Resilience is shaped partly by an individual’s
characteristics including genetics, temperament and per-
sonality, and partly by environmental factors including
family, community and society (Beardslee & Podorefsky,
1988; Davis et al., 2009; Feder et al., 2009; Friborg et al.,
2005; Luthar et al., 2000; Rutter, 1985). Given the wide
range of resilience factors (e.g., relationships, friends, sib-
lings, school; Dirks et al., 2015) and the impossibility to
investigate these with this study design, future research is
needed to investigate the specific factors contributing to
reduced behavioral problems in male adolescents exposed
to parental illness. Importantly, while our findings indicate
that parental physical illness is associated with fewer
behavioral problems in boys, lower scores do not necessa-
rily indicate that children feel ‘better’. In contrast, lower
behavioral problems can be due to suppressed feelings and
emotions. Due to the exploratory nature of our study, fur-
ther research is needed to confirm our preliminary findings.

Altogether, the mixed findings draw attention to potential
factors, such as age, gender and parental illness character-
istics, which may explain associations between parental
physical illness and child behavioral problems (Grant et al.,
2006). As to the hypothesized gender-specific effects, the
results reveal a mixed picture. Most of the associations
found were for male children, which was not in line with
hypotheses (although, as discussed above, results were not
in the expected direction). However, consistent with
hypotheses, affected girls showed the expected higher total
and internalizing symptom scores when a mother was ill
(although none of these associations remained after cor-
rection for multiple comparison). This is consistent with
previous studies that have suggested that girls are more
vulnerable to psychological distress following parental ill-
ness (Compas et al., 1994; Sieh et al., 2012). Regarding the
general finding that girls in the general population display
more internalizing behavior and less externalizing behavior
than boys (Boyd et al., 2015; Verhulst et al., 2003; Wagner
et al., 2017), our results confirm that in children with par-
ental physical illness, gender differences are as prominent.

Similarly, the gender of an ill parent may influence the effect
of parental illnesses on children. The associations found in our
study were mostly between maternal illness and children’s
behavioral problems. However, the hypothesis that adolescent
girls show more behavioral problems when the mother is ill
could not be thoroughly confirmed since the findings did not
remain after correction for multiple comparisons. Nonetheless,
according to our study and previous ones, the impact of

parental illness on children seem to be greater for those with
affected mothers than fathers (Compas et al., 1994; Connell &
Goodman, 2002; Sieh et al., 2012). In our study, there were no
significant associations between paternal physical illness and
female children’s behavioral problems. Further, only paternal
diagnoses of neoplasms and male cohort members’ behavioral
problems showed a statistically significant association. Fewer
previous studies have focused on paternal illness.

The characteristics of the parental physical illness may
influence the effect of parental illness on children. Some par-
ticular types of parental physical illnesses were emphasized in
association with child behavioral problems. Firstly, the asso-
ciation of maternal illnesses of ‘endocrine, nutritional and
metabolic diseases’ on lower child behavioral problems may
indicate that illnesses causing a long-term stressful situation
without a traumatic sudden onset of illness may impact ‘posi-
tively’ on children. This diagnostic group includes chronic
illnesses such as diabetes, hormone dysfunction and obesity.
Children may have the opportunity to learn to cope with par-
ental chronic illness, and thus not be vulnerable to developing
behavioral problems. Secondly, maternal diseases of the
respiratory system were associated with lower behavioral pro-
blems in male children. This diagnostic groups includes
chronic illnesses such as asthma, and the findings could be
explained as above. Thirdly, maternal external causes of mor-
bidity and mortality were associated with lower rates of
behavioral problems in male children. The diagnoses in this
group are merely causes of injury, poisoning and other adverse
effects rather than illness diagnoses. On the whole, the onset
(acute, chronic), course (duration, progressive, episodic, stable)
and severity (extent of mortality threat, predictability) of the
illness may vary and affect families and children in different
ways. In addition, recurring separation from a parent because of
hospitalizations may have more of an impact on children
(Astrup et al., 2017). All of these factors require further study.

The age of a child might be a moderating factor of the
relationship between parental illness and children’s beha-
vioral problems (Barkmann et al., 2007; Sieh et al., 2010;
Visser et al., 2005). Although previous research has sug-
gested that adolescents are particularly vulnerable to the
negative effects of parental illness (Grant & Compas, 1995)
(potentially because they are more likely than children to
take a carer role, which may be distressing), adolescents are
likely able to understand parental illness and the illness
process, hence they may better cope with parental illness
than younger children. In our study, behavioral problems
were measured in adolescence (age 16) and as such, par-
ental illness may not have influenced behavioral problems
to the same extent that they might have in younger age
groups. However, further work investigating child age as a
moderating factor is needed to test this hypothesis.

Family-related factors may partially explain the association
between parental illness and child problem behavior. Parental
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illness has an impact on the family as a whole: parental illness
does not only affect the individuals within the family, but also
their relationships with one another. Furthermore, the way
that families respond to adverse events varies. A study of
parental cancer documented that child problems can be more
a function of how families cope with stress rather than the
existence of parental illness itself (Watson et al., 2006).
Positive family functioning can protect children from the
effects of parental physical illness. A range of factors such as
family environment, education, family belief systems, social
networks, and parenting style influence the way children cope
with parental illness. All of these determine a family resilience
process that promotes normal development and mental health
(Patterson, 2002; Walsh, 2003) and help children cope with
parental illness (Pakenham & Cox, 2018). Future research
should investigate these factors in order to shed light on the
meaning of our results.

Study Limitations

Our study has several limitations. Although a large population
sample was used, it is not representative of all nationalities.
The sample is homogeneous in that it mainly consists of
Caucasians living in Northern Finland and hence, the results
are generalizable to Caucasians in Western countries with
similar morbidity and health care. However, an homogenous
population sample is also a strength in that certain confounds
(e.g., ethnicity) do not impact results. The study sample
represents a specific cohort (offspring born in 1985-1986) and
as such findings may not be fully generalizable to con-
temporary populations. There are limitations in using a single
assessment for offspring’s behavioral problems with different
informants; Rutter-B and YSR were filled out at one time
point only, Rutter-B by teachers, and YSR by adolescents
themselves. A large number of potential confounding variables
could not be taken into account due to restrictions on data,
such as information on siblings, separation from a parent and
duration of parental illness, and restrictions on unmeasurable
variables such as resilience. Further, genetic or other biological
mechanismis may explain part of the associations. However,
mediation or moderation analyses were not conducted. Future
studies should focus on the factors that may moderate and
mediate associations. Multiple statistical comparisons were
performed which increases the possibility of chance findings,
however, in order to control that, the B—H-correction for
multiple comparisons was performed. Associations may be
missed because of a lack of power in those parental physical
illness groups having a small number of cases. We controlled
for parental psychiatric diagnoses, however, parental depres-
sive and other psychiatric symptoms can be elevated with an
ill parent without a psychiatric diagnosis. A final potential
limitation is that the register information on parental physical
and psychiatric diagnoses includes outpatient data only from
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1998 onwards (cf. study period 1994-2002) as the outpatient
data was not available before this. While the inpatient data
covers the complete study period, it refers to specialized care
requiring hospitalization. Further, the information on primary,
nonspecialized, care diagnoses is missing. Register data lacks
information on private health care, however, the private health
care sector is minimal and health care is mainly public in
Finland. Therefore, the results are reliable, although further
studies are required in order to better understand the sig-
nificance of the results.

Study Strengths

Our study contributes to the literature by examining the impact
of parental illness on children’s behavioral problems over
time. The strength of the study is the prospective large
population-based sample. The sample comes from the general
population and has not been selected. The study period is long
and the timing of the parental illness was taken into account.
The Rutter-B at the age of eight was used to adjust for baseline
problems before parental physical illness, which has not been
possible in previous studies on this topic. Controlling for prior
problems allows for a stronger test of directionality of asso-
ciations, and to our knowledge, this is the first study to control
for child problems before parental illness. Many previously
unknown associations were found in the model that took
account prior problems before parental illness. In comparison
to parental reports, adolescents’ self-reported symptoms at age
16 make this study more reliable since parents may be una-
ware of the children’s distress because of parental illness.
Parental psychiatric diagnoses were taken into account since it
is known that parental mental disorders are associated with an
increased risk in mental health problems in children (Dean
et al., 2018; Gladstone et al., 2011; Thorup et al., 2018).

Practical Implications of Study Findings

The findings have clinical and public health relevance, as
physical illnesses are common medical problems with
majority of parenting age adults affected. The findings high-
light the importance of identifying patients with children and
providing effective support for children whose parent has
been diagnosed with a physical illness, whether the support is
to reduce negative effects, i.e., mental health problems, or to
improve positive effects, i.e., resilience. Either may poten-
tially reduce a child’s risk of future mental health problems.
Health care professionals may have an important role in
offering advice and information to the affected patient and to
others affected by the illness, including children. Conversely,
parental health status should be considered when evaluating
and treating children’s mental health problems. More research
is needed to better understand the mechanisms of how par-
ental physical illness affects offspring’s mental health,
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particularly, to identify the risk factors associated with the
negative consequences of parental illness.

Conclusion

Parental physical illnesses are common and they have a note-
worthy effect on children. The findings have clinical and public
health relevance as physical illnesses are common medical
problems with over a half of the parenting age adults affected
during 8-year period. However, the impact of parental illness
on children’s behavioral problems is a complex issue. Our
results suggest that the experience of parental illness, especially
maternal illness, may lead to resilience in males. Yet, the
typology of parental illness seems to influence the associations.
This study contributes to a better understanding of which
parental physical illnesses are associated with later behavioral
problems in adolescents. Despite the mixed findings, when
viewed alongside with previous research (Sieh et al., 2010), our
study emphasizes that children’s needs should be taken into
account when treating a parent with physical illness. More
research is needed to better understand the complex interface
between the child, parental illness and other factors associated
with children’s psychological outcomes.
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