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Objective To characterize Chinese families in which both parents and at least one child are diagnosed with
malignant diseases and provide reference for cancer screening or early detection in people whose both parents are
diagnosed with cancer.

Methods Medical records of all clients to the center of cancer screening and prevention of the National Cancer
Center/ Cancer Hospital between January 2008 and February 2018 were screened to select families in which both
parents and at least one child were diagnosed with malignant diseases. The cancer profiles of fathers, mothers, sons
and daughters, their age distribution at diagnosis, and similarity of cancers between two generations were analyzed.
The proportions of each cancer in males and females of the cohort were compared with corresponding data from the
National Cancer Center Registry of China (NCCRC) in 2013.

Results Totally 135 families were identified from records of 33 200 clients. Proportion of lung cancer in fathers
(40/135, 29.6%) and in mothers (38/135, 28.1%) were higher than the national data (23.9% in males and
14.9% in females, respectively). The proportion of breast cancer in daughters (35/109, 32.1%) was higher than
that of mothers (14/135, 10.4%) and the national data (17.1%). In 71 father-son pairs of cancer, 46.5% (33/71)
were of the same systematic disease, and 16.9% (12/71) were of the same cancer. These two indexes were 31.2%
(n=34) and 10.1% (n=11), respectively in the 109 father-daughter pairs of cancer, 36.6% (n=26) and 8.5%
(n=6) respectively in the 71 mother-son pairs of cancer, and 31.2% (n=34) and 20.2% (n=20) respectively in
the 109 mother-daughter pairs of cancer. Sons were more likely to suffer from cancers originated from the same
system as father’s cancer than daughters (’=4.299, P<0.05), and daughters were more likely to suffer from
the same cancer as their mother’s cancer than sons (x'=4.506, P<0.05). The age (mean + standard deviation)
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of the daughters (52.4£12.7) and the sons (59.4£10.9) at diagnosis were significantly younger than the fathers

(65.5112.2) and the mothers (65.7 £12.5) (all P<0.001).

Conclusions For people whose both parents are diagnosed as cancer, screening or early detection examinations

should cover a full range of cancers rather than the cancers their father and mother have suffered, or cancers

stemmed from the same system as their parent’s cancers. We suggest screening or early detection program for

these special population start earlier than that for the general population, with emphasis on cancers derived from

digestive system for males and women-specific cancers, i.e., breast cancer, ovarian cancer, cervical cancer and

uterine cancer for females.

CCORDING to China Statistical Year 2019

published by National Bureau of Statistics

of China, cancer has become the leading

cause of death in Chinese of urban areas.
This leads to an increasing number of people who has
a family history of cancer in the general population.
The fact that 90% men whose father was diagnosed
with prostate cancer were positively inclined to un-
dergo screening for prostate cancer ! revealed their
concerns about the possible inheriting and the signif-
icant psychological effects caused by the first-degree
relatives being diagnosed with malignant diseases. For
those whose parents are both diagnosed with cancer,
psychological stress, concerns about cancer screening
and early detection are doubled.

Children share similar environmental risk factors
of cancer with parents before grown up. Moreover, the
lifestyles of parents have a significant influence on
their children. Therefore, parents and children have
the highest hereditary and environmental similarities
as far as cancer risk factors are concerned. Previous
studies have revealed that the familial history of par-
ents suffering from cancer, such as cancers of breast,
colon, and prostate, constitutes a risk factor for chil-
dren suffering the same cancer.?™ A research based
on the Swedish Cancer Registry data from 1958 to
1996 showed that there is an increased risk of cancers
in 21 out of 23 cancer sites for offspring with familiar
cancer history of either mother or father.™! If both par-
ents had cancer, the risk of their children increased by
1.39 times for sons and 1.34 times for daughters.™

Unlike the Swedish population-based study, we
focused on families in which children and both parents
were diagnosed with cancer. Analyses of the character-
istics of this special group provide information about
whether the disease profile of children is related to
their parents and their gender. This information would
be beneficial to formulate screening strategies and
facilitate the early detection for Chinese people with

family history of cancer in both parents.
PATIENTS AND METHODS

Study population

We retrospectively examined the database of all cli-
ents of the Cancer Screening and Prevention center,
the National Cancer Center/Cancer Hospital between
January 2008 and February 2018 for cancer screening
or early detection. Doctors performed epidemiologi-
cal survey on the family history of cancer and filled in
information form for each client with consent prior to
physical examinations. Data were reviewed in order to
select families in which father, mother and at least 1
child were diagnosed with primary malignancies patho-
logically. Other inclusion criteria: parents were the
biological mother or father of the diagnosed children,
and they all lived together at least till children’s age
of 18 years old. The excluding criteria include: 1) pri-
mary cancer site of any family member was unknown;
2) age of any family member with cancer at diagnosis
was unavailable; 3) families with diagnosed hereditary
syndrome. The study was approved by the institutional
review board, written informed consents were waived.

Data analyses

Proportions of malignant diseases in the subgroup of
fathers, mothers, sons, and daughters in this study
were compared with the published national data of
NCCRC" in terms of the common cancers, the diges-
tive tract cancers (cancer of esophageal, stomach,
colon, and rectum), digestive system cancers (cancer
of stomach, esophageal, liver, pancreas, and colon),
women specific cancers (breast cancer, ovarian, uterus
and cervical cancer).

Continuous data were expressed as mean * stan-
dard deviation (SD). Categorical variables were pre-
sented as number and percentage. Chi-square test was
used to determine the similarity of malignant diseases
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between parents and children. The age differences at
diagnosis between parents and children, daughters and
sons in the research population were analyzed using
independent t-test. Statistical significance was defined
as P<0.05 bilaterally. Data analysis was conducted us-
ing SPSS (Version 24.0, IBM, USA)

RESULTS

General information of study population

There were totally 33200 individuals came to the
Center of Cancer Screening and Prevention between
January 2008 and February 2018, and 135 families
were identified and included in this study. Among
them, 105 families (77.8%) had 1 child diagnosed with
malignancy, and 30 families (22.2%) had 2 or more
children diagnosed with malignancies. Of 180 chil-
dren with malignancies in the research population, 71
(39.4%) were sons and 109 (60.6%) were daughters.
Of the 105 families in which only 1 child was diagnosed
with malignancies, there were 37 sons (35.2%) and 68
daughters (64.8%). While among the 30 families with
2 or more children affected with malignancies, malig-
nancies were suffered by 2 sons in 6 families, 2 daugh-
ters in 6 families, 1 son and 1 daughter in 9 families,
2 daughters and 1 son in 2 families, 3 daughters in 2
families, 4 sons in 1 family , 2 sons and 2 daughters
in 2 families, 1 son and 3 daughters in 1 family, and 2
sons and 3 daughters in 1 family.

Proportion of malignant diseases

Of 135 families with parents and child/children suffer-
ing from malignancies, lung cancer, ranked as the top
one commen cancer, was diagnosed in 29.6% fathers
(n=40), which was higher than that of the NCCRC
data in males (23.9%); while lung cancer was found
in 19.7% (n=14) sons, which was lower than that of
the NCCRC data. The digestive system cancers stand
as the top 5 most common cancers in both fathers and
sons (Table 1).

There were 28.1% (n=38) mothers diagnosed
as lung cancer, and this proportion was much higher
than that determined by the NCCRC data (14.9%); on
the contrast, only 10.4% (n=14) mothers were diag-
nosed with breast cancer, which was much lower than
that determined by the NCCRC data (17.1%). While
the proportion of breast cancer in 109 daughters were
32.1%, which was much higher than that in mothers
(10.4%) and the national data (17.1%). The colorec-
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tal cancers were found in 14.7% daughters (n=16),
which was comparable to that of mothers, but higher
than that of the NCCRC data (9.1%). Thyroid cancers
were found in 9.2% daughters (n=10), which was also
higher than that in mothers (2.2%) and that of NCCRC
data (6.6%). The proportions of other cancers in wom-
en in the study population were similar to that of the
NCCRC data on women.

In total, there were 46 daughters suffering from
female-specific cancers (breast, uterine, cervical,
and ovarian cancers), constituting 42.2% of all the
malignancies in daughters; while when combining fe-
male-specific cancers with lung cancers together, it
constituted 54.1% of all malignancies in daughters
(Table 2).

The proportions of the mothers with digestive
tract cancers (33.3%) and digestive system cancers
(38.5%) were higher than that of the NCCRC data
(21.9% and 27.7%, respectively). A similar tendency
was also found among the sons (39.4% vs. 33.9%,
and 60.5% vs. 49.4%, respectively). The combined
proportion of digestive system and lung cancer ac-
counts for 66.7% of all cancers in subgroup of moth-
ers, which is higher than the NCCRC data on women
(42.6%).

Similarity of cancers in parents and among
children

Among the 71 pairs of father-son who both suffered
malignancies, 33 (46.5%) pairs suffered malignant dis-
eases of the same system, including digestive system
disease (72.7%, n=24), respiratory system disease
(24.2%, n=8), and reproductive system disease (3.0%,
n=1). Besides, 12 father-son pairs (16.9%) shared ex-
actly the same malignant disease, including lung can-
cer (n=6), gastric cancer (n=4), hepatic cancer (n=1),
and esophageal cancer (n=1). Among these 12 cases,
digestive tract diseases accounted for 41.7% (n=5),
while digestive system diseases accounted for 50.0%
(n=6).

Among the 109 father-daughter pairs, 34 (31.2%)
pairs suffered the malignant diseases of the same
system, including digestive system (61.8%, n=21),
reproductive system (17.6%, n=6), respiratory system
(14.7%, n=5), and endocrine system (5.9%, n=2). In
9 families with fathers diagnosed as prostate cancer,
6 daughters (66.7%) were breast cancer patients. Be-
sides, there were 11 (10.1%) father-daughter pairs
who suffered exactly the same malignant diseases,
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Table 1. Malignancies and proportion ranking in subgroups of fathers and sons of Chinese families with child/children and
both parents diagnosed with malignancies

Rank Fathers (n=135) Sons (n=71) NCCRC data of men!”
Disease n (%) Disease n (%) Disease %

1 Lung cancer 40 (29.6) Lung cancer 14 (19.7) Lung cancer 23.9
2 Gastric cancer 28 (20.7) Gastric cancer 13 (18.3) Gastric cancer 14.6
3 Esophageal cancer 15 (11.1) Hepatic cancer 10 (14.1) Hepatic cancer 13.1
4 Hepatic cancer 13 (9.6) Colorectal cancer 10 (14.1) Colorectal cancer 9.8
5 Colorectal cancer 9(6.7) Esophageal cancer 5(7.0) Esophageal cancer 9.6
6 Prostate cancer 5(3.7) Pancreatic cancer 5(7.0) Prostate cancer 2.9
7 Bladder cancer 5(3.7) Prostate cancer 2 (2.8) Bladder cancer 2.9
8 Pancreatic cancer 5(3.7) Lymphoma 2 (2.8) Pancreatic cancer 2.5
9 Nasopharyngeal cancer 3(2.2) Laryngeal cancer 2 (2.8) Lymphoma 2.3
10 Laryngeal cancer 2 (1.5) Brain tumor 2 (2.8) Brain and central nervous system tumor 2.3
11 Cholangiocarcinoma 2 (1.5) Nasopharyngeal cancer 1 (1.4)

12 Lymphoma 2 (1.5) Thyroid cancer 1(1.4)

13 Thyroid cancer 1(0.7) Bladder cancer 1(1.4)

14 Brain tumor 1 (0.7) Melanoma 1(1.4)

15 Kidney cancer 1(0.7) Leiomyosarcoma 1(1.4)

16 Gastrointestinal stromal tumor 1 (0.7) Penis cancer 1(1.4)

17 Oral cancer 1(0.7)

18 Penis cancer 1(0.7)

NCCRC, National Cancer Center Registry of China.

Table 2. Malignancies and the proportion ranking in subgroups of mothers and daughters in Chinese families with child/
children and both parents diagnosed with malignancies

Mothers (n=135)

Daughters (n=109)

NCCRC data of women !

Rank
Disease n(%) Disease n(%) Disease %

1 Lung cancer 38(28.1) Breast cancer 35(32.1) Breast cancer 17.1
2 Gastric cancer 17(12.6) Colorectal cancer 16(14.7) Lung cancer 14.9
3 Colorectal cancer 16(11.9) Lung cancer 13(11.9) Colorectal cancer 9.1
4 Breast cancer 14(10.4) Thyroid cancer 10(9.2) Gastric cancer 7.9
5 Esophageal cancer 12(8.9) Gastric cancer 6(5.5) Thyroid cancer 6.6
6 Hepatic cancer 5(3.7) Hepatic cancer 5(4.6) Cervical cancer 6.2
7 Cervical cancer 5(3.7) Ovarian cancer 5(4.6) Hepatic cancer 5.8
8 Kidney cancer 4(3.0) Esophageal cancer 3(2.7) Esophageal cancer 4.9
9 Uterine cancer 4(3.0) Uterine cancer 3(2.7) Uterine cancer 3.8
10 Thyroid cancer 3(2.2) Cervical cancer 3(2.7) Ovarian cancer 3.1
11 Ovarian cancer 3(2.2) Pancreatic cancer 3(2.7)

12 Leukemia 3(2.2) Lymphoma 2(1.8)

13 Pancreatic cancer 2(1.5) Thymoma 1(0.9)

14 Cholangiocarcinoma 2(1.5) Brain tumor 1(0.9)

15 Bladder cancer 2(1.5) Nasopharyngeal cancer 1(0.9)

16 Lymphoma 1(0.7) Melanoma 1(0.9)

17 Ureter cancer 1(0.7) Mesothelioma 1(0.9)

18 Pharyngeal cancer 1(0.7)

19 Osteosarcoma 1(0.7)

20 Glioma of brain 1(0.7)
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including lung cancer (n=4), thyroid cancer (n=2),
esophageal cancer (n=3), gastric cancer (n=1), and
pancreatic cancer (n=1). Malignancies of digestive
tract and digestive system accounted for 36.4% (n=4)
and 45.5% (n=5), respectively of the cancers suffered
by both father and daughter.

Among the 71 mother-son pairs, 26 (36.6%)
pairs suffered malignant diseases of the same system,
including 22 (84.6%) digestive system diseases, 3
(11.5%) respiratory system diseases, and 1 (3.8%)
reproductive system disease. There were 6 (8.5%)
mother-son pairs suffered exactly the same malignant
diseases: lung cancer (n=2), esophageal cancer (n=2),
colorectal cancer (n=1), and hepatic cancer (n=1). In
addition, malignancies of digestive tract and digestive
system accounted for 50.0% (n=3) and 66.7% (n=4),
respectively of cancers suffered by both mother and
son.

Among 109 mother-daughter pairs, 34 (31.2%)
had malignant diseases of the same system, including
17 (50.0%) digestive system diseases, 10 (29.4%)
reproductive system diseases, and 7 (20.6%) respira-
tory system diseases. There were 22 (20.2%) moth-
er-daughter pairs suffered exactly the same malignant
diseases: lung cancer (n=7), breast cancer (n=6),
colorectal cancer (n=4), liver cancer (n=1), uterine
cancer (n=1), cervical cancer (n=1), esophageal can-
cer (n=1), and gastric cancer (n=1). Malignancies of
digestive tract and reproductive system accounted for
27.3% (n=6) and 36.4% (n=8), respectively of can-
cers suffered by both mother and daughter.

Father-son pairs were more likely to suffer can-
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cers of the same system than were father-daugh-
ter pairs (x’=4.299, P=0.038). Mother-daughter
pairs were more likely to suffer from the same dis-
ease than were the mother-son pairs (x’=4.506,
P=0.034). There were no significant difference in
suffering from the same disease between the fa-
ther-son and father-daughter pairs, and no signif-
icant difference in suffering from diseases of same
system between mother-son and mother-daughter
pairs (Table 3).

Age at diagnosis

The age (years, mean£SD) at diagnosis of the fathers
was significantly older than the sons (65.5£12.2 vs.
59.4+£10.9, t=3.566, P<0.001), and the daughters
(65.5+£12.2 vs. 52.4+£12.7, t=8.176, P<0.001). Sim-
ilarly, the age at diagnosis of the mothers was signifi-
cantly older than the sons (65.7 £12.5 vs. 59.4£10.9,
t=3.579, P<0.001) and the daughters (65.7 £12.5
vs. 52.4+£12.7, t=8.143, P<0.001). Additionally, the
age of sons at diagnosis was significantly older than
that of daughters (59.4+10.9 vs. 52.4+12.7, t=3.778,
P<0.001). The age distribution at diagnosis was pre-
sented in Table 4.

Among father-children pairs, 17 fathers were di-
agnosed with malignancies before 50 years old, with
the mean age of their sons (n=7) and daughters (n=10)
at diagnosis being 53.6 years and 52.7 years, respec-
tively. Among mother-children pairs, 23 mothers were
diagnosed before 50 years old, with the mean age of
their sons (n=9) and daughters (n=14) being 56.0
years and 50.6 years at diagnosis, respectively.

Table 3. Daughters and sons diagnosed with the same cancer or cancers from the same system with fathers or mothers

in 135 families that both parents suffering malignancies.

Cancers of same system, n (%)

Same cancer, n (%)

Parents with cancer

Son(n=71) Daughter(n=109) Son (n=71) Daughter (n=109)
Father (n=135) 33 (46.5)° 34 (31.2) 12 (16.9) 11 (10.1)
Mother (n=135) 26 (36.6) 34 (31.2) 6 (8.5) 22 (20.2)°

2 P<0.05 compared with the father-daughter pairs; ® P<0.05 compared with the mother-son pairs.

Table 4. The distribution of age at diagnosis of fathers, mothers and children who were diagnosed with malignancies in

135 Chinese families [n (%)]

Sub-group <30 yrs 30-39 yrs 40-49 yrs 50-59 yrs 60-69 yrs 70-79 yrs =80 yrs
Fathers (n=135) 0 3(2.2) 12(8.9) 24(17.8) 43(31.8) 38(28.1) 15(11.1)
Mothers (n=135) 0 4(3.0) 9(6.7) 22(16.3) 38(28.1) 44(32.6) 18(13.3)
Sons (n=71) 0 1(1.4) 10(14.1) 24(33.8) 21(29.6) 12(16.9) 3(4.2)
Daughters (n=109) 2(1.8) 9(8.3) 40(36.7) 30(27.5) 15(13.8) 11(10.1) 2(1.8)
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DISCUSSION

Our study found in cancer patients with both
parents also diagnosed with malignant diseases, lung
cancer in their parents had a higher proportion than
that of national data on lung cancers. Breast cancer in
the daughters had a much higher proportion than in
the mothers and that of national data. The probability
of children developing the same malignant disease or a
disease from the same system with their parents was
relatively low. Ages of the fathers and mothers at diag-
nosis were comparable, but their son or daughter with
malignancy were generally diagnosed at a younger age
than their parents.

Our study comprised 109 daughters and 71 sons
who suffered from malignancies. We found daughters
tended to develop malignant diseases 7 years earlier
than did the sons. These findings corresponded to a
previous study which showed that in people whose
mother was diagnosed with malignant diseases, more
daughters than sons suffered from cancer. ® There-
fore, when both parents have been diagnosed with
cancers, their daughters may be at a higher risk than
their sons. However, in a Swedish study, it was sug-
gested that sons had a 1.39 times higher risk while
daughters had a 1.34 times higher risk. ! The fact
that more daughters with cancer than sons with can-
cer in this study can be partly explained by that the
age-standardized incidence rate of women increases
by 2.2% per year.”! Daughters in our study seem at
higher risk than sons. This phenomenon needs further
investigation.

Because the age of the subjects in our study
ranged from 25-80 years old, the time at diagnosis for
a family member ranged from 1930s to 1990s, which
may overlap between different family members. For
example, children of one family may be diagnosed at a
time earlier than parents of another family. Therefore,
we chose the nearest national data for comparison.

The proportion of breast cancer in mothers
(10.4%) ranked fourth, and was lower than that in
daughters (32.1%) and that determined by the na-
tional data (17.1%) where breast cancer ranked as
the most common cancer. The higher proportion of
breast cancer among daughters than mothers may
be associated with the increasing incidence of breast
cancer in Chinese women in the past a few decades.!”
Conversely, the increased proportion of breast cancer
corresponded to the findings of a previous study that
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showed the incidence of breast cancer in daughters
with either mother or father diagnosed with malignan-
cy was higher than that of the general women popu-
lation; the proportion of breast cancer was 32.7% in
daughters whose maternal parent was diagnosed with
cancers, and 27.7% whose agnate parent was diag-
nosed with cancers.’®

The average age of fathers and mothers at diag-
nosis were almost the same; however, we found their
child/children were diagnosed with cancer at signifi-
cantly younger age, while daughters suffered cancers
at an even younger age than sons. The age difference
at which parents and children being diagnosed showed
that environmental factors may play important roles in
the carcinogenesis within a family. Fathers and moth-
ers shared similar environmental risk factors with each
other for a longer time than with their children; as
children grew up, they may be exposed to different en-
vironment with different risk factors, their ages at di-
agnosis of malignancies differed from one another and
from their parents. Besides, the advances in examina-
tion techniques and the increasing awareness of early
detection of cancers cause more cancers detected in
population, which might also contribute to the age dif-
ferences of diagnoses between the two generations.

Compared to the NCCRC data, the proportion of
lung cancer in fathers (29.6%) was relatively high,
while that in sons was relatively low. In contrast, the
proportion of lung cancer in mothers was twice as high
as that of the national data (28.1% vs. 14.9%),"! and
ranked the first, while lung cancer (11.9%) ranked
the third in daughters. Both sons and daughters had a
lower proportion of lung cancer, while both fathers and
mothers had a higher proportion of lung cancer, when
compared with the national data. Environmental fac-
tors associated with lung cancer, as reported, include
smoking, passive smoking, air pollution, exposure to
carcinogenic chemicals, and alcohol consumption. ™%
The smoking rate of Chinese women was only 3.4%,
which is much lower than that of men (62.4%).[*!
Generally, parents live with each other for much lon-
ger time than with their children. We infer that higher
proportion of lung cancer in mothers might be related
to passive smoking. The prevalence of smoking was
reported to decrease slightly during the period from
1991 to 2011,"# which might be associated with lower
proportions of lung cancer in sons and daughters than
in their parents.

In the studied families, 72.7% (24/33) father-son
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pairs, 84.6% (22/26) mother-son pairs, 61.8%
(21/34) father-daughter pairs, and 50.0% (17/34)
mother-daughter pairs suffered cancers from diges-
tive system. For gastric cancer, Helicobacter pylori
infection and insufficient nutritional intake have been
confirmed as major risk factors.!** ' More fruit and
vegetable intake has been shown to be a protective
factor for esophageal and pancreatic cancers.™ '*! The
risk factors of pancreatic cancer also include smok-
ing and alcohol,!”! while virus infection was the main
causative factor of hepatic cancer among Chinese. [*®
Colon cancer is related to diet and nutritional factors.™™!
Most of the risk factors for digestive system cancers
are related to lifestyle factors, such as diet, infectious
factors, and alcohol consumption.

The proportion of digestive system cancers in
mothers were much higher than the national data;
among fathers and daughters, it was also slightly high-
er than the national data. As digestive system cancers
are mainly caused by nonhereditary, especially lifestyle
factors, diet habits of parents influence their children
greatly. Lifestyle, especially of a mother, may put a
great impact on the development of digestive system
cancers within a family.

On the other hand, people whose both parents
are diagnosed with malignancies concern much more
about their risk for cancer, and the strategy of cancer
screening and/or early detection. Since smoking, diet,
and alcohol consumption are the main modifiable risk
factors for the incidence of malignant diseases within a
family, we suggest that individuals whose both parents
are diagnosed with malignant diseases strive to lead a
very healthy life, quit smoking and drinking, eat more
vegetables and fruits, prevent from infections of virus
and Helicobacter pylori, and pursue treatment at earli-
er stage of diseases.

Furthermore, regular screenings and early detec-
tion for cancers are of paramount importance for this
special population. For the starting age of screening,
as the result of this study, the mean age at diagnosis
of sons was 6.3 years younger than the parents, and
mean age of daughters at diagnosis was 13.3 years
younger than their patients, 63.4% of sons were diag-
nosed between age of 50 and 69 years old, and more
than one-third of daughters were diagnosed with can-
cer between age of 40 and 49 years old, we suggest
that individuals with both parents suffering cancer
should begin cancer screening earlier than general Chi-
nese population.
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For the targeting cancers, this special population
need to take screening or early detection examina-
tions for all common cancers, not just for the can-
cers of parents, or cancers originated from the same
system as of their parents. Among sons, 28 (39.4%)
were diagnosed with digestive tract cancer. Digestive
tract cancers and lung cancer in sons preserved high
proportions among father-children pairs and moth-
er-children pairs who suffering from exactly the same
cancer. The proportion of the digestive system cancer
in sons accounted for 60.5%, and increase to 80.3% if
combined with lung cancer. Therefore, we suggest men
with family history of malignant diseases in both par-
ents should participate screening and early detection
for digestive system cancers and lung cancer.

Breast cancer occurred in almost one-third of
the daughters; besides, female-specific cancers ac-
counted for 42.2% and thyroid cancer accounted for
9.2% of all cancers among daughters. National data
showed that the age-standardized incidence of lung,
breast, cervix, uterine ovarian, and thyroid cancers
significantly increased, whereas that of esophageal,
stomach, and liver cancers showed a decreasing trend.
] Therefore, screening program of women with both
parents diagnosed with malignancy should focus on
female-specific cancers, especially breast cancer. If
combining the above mentioned cancers with lung
cancer and thyroid cancers, it covers 63.3% of all the
malignancies; if digestive system diseases were also
considered together, the combined proportion is 93.6%
of all malignancies. These data provide evidence in
designing cancer screening program for females in this
special population. Additionally, of 9 daughters whose
fathers had prostate cancer, 6 suffered from breast
cancer, so females whose fathers have prostate can-
cer should also pay special attention to breast cancer
screening. Hormone-related factors might be involved
in the underlying mechanism, which need to be further
investigated.

As virus infections were the risk factors for he-
patic and cervical cancer, we suggest that individuals
with both parents diagnosed with malignancies need to
take screenings for virus infections and early detection
examinations as per the disease-specific guidelines.

To conclude, our study provides some clues for
cancer etiology researches, cancer screening pro-
grammes and early detection strategy in people whose
both parents are diagnosed with cancers. It should
be noted that as a retrospective study, the diagnostic
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time of the subjects in this study scattered in several
decades, in which the incidences and mortalities of
cancers in population may have changed over time.

The results need to be verified by studies in future.
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