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ARTICLE INFO ABSTRACT

Keywords: Introduction: Comparing cancer mortality and associated risk factors among immigrant populations in a host
America country to those in their country of origin reveals disparities in cancer risk, access to care, diagnosis, and disease
Cancer mortality management. This study compares cancer mortality between the German resident population and Germany-born
gzir;i?ms individuals who migrated to the US.

Smoking Methods: Cancer mortality data from 2008-2018 were derived for Germans from the World Health Organization
Screening database and for Germany-born Americans resident in four states (California, Florida, Massachusetts, and New

York) from respective Departments of Vital Statistics. We calculated age-standardized mortality rates (ASMRs)
using the European standard population and standardized mortality ratios (SMR) compared to the German
resident population along with 95% confidence intervals (CIs).

Results: Germany-born American males had lower ASMRs (253.8 per 100,000) than German resident population
(325.6 per 100,000). The difference in females was modest, with ASMRs of 200.7 and 203.7 per 100,000,
respectively. For all cancers, Germany-born American males had an SMR of 0.72 (95% CI: 0.70-0.74) and fe-
males 0.98 (95% CI: 0.95-1.00). Male SMRs among Germany-born Americans were significantly below one for
oral cavity, stomach, colorectal, liver, lung, prostate, and kidney cancer. Among females, SMRs were below one
for oral cavity, stomach, colorectal, gallbladder, breast, cervix uteri, and kidney cancer. For both sexes, SMRs
were over one for bladder cancer (1.14 for males, 1.21 for females). Mortality was higher for lung cancer (SMR:
1.68), non-Hodgkin’s lymphoma (1.18) and uterine cancer (1.22) among Germany-born American females
compared to the German resident population.

Conclusion: Germany-born American males but not females showed lower cancer mortality than German resident
population. Disparities may stem from variations in risk factors (e.g., smoking and alcohol use) as well as dif-
ferences in screening practices and participation, cancer treatment, besides some residual potential "healthy
immigrant effect".

1. Introduction factors are inherent aspects of the racial structure and disparities present

in the US, which is a multi-racial society characterized by a higher de-

Comparisons of population-based cancer indicators between the
United States (US) and Western Europe are relatively rare. This is pri-
marily due to the greater diversity within the American population,
including significant proportions of Hispanics (19%) and Black in-
dividuals (14%) [1]. These demographic differences can easily account
for variations in cancer indicators, as they are intertwined with factors
such as socio-economic status, access to healthcare, and a level of
mistrust in the healthcare system within certain populations [2]. These

gree of economic inequality compared to many parts of Europe [3].
Conducting such comparisons can be valuable in uncovering the specific
factors that contribute to differences in healthcare systems and lifestyle
choices that may influence cancer outcomes. Population-based analyses,
which encompass entire populations, are crucial for providing unbiased
insights and a comprehensive understanding of the issues at hand. The
US has been a destination for immigrants from all parts of the world for
centuries, receiving millions of immigrants from Europe, especially until
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the mid-twentieth century. Despite this, there have been relatively few
analyses in this context. In one study, Italian immigrants in the US
exhibited lower mortality rates for most cancers compared to those
residing in Italy [4].

Immigrant populations often experience mortality rates that deviate
from those in their native countries due to altered exposure to risk
factors or lifestyle changes. High-quality care and improved screening
campaigns can also influence cancer mortality trends [5,6]. The "healthy
immigrant effect’ may also play a role; the observed health advantage
among immigrants can be due to factors such as migratory selection,
sociocultural resources, and genetic influences [7].

This study aims to analyze cancer mortality disparities between
Germany-born Americans (living in California, Florida, Massachusetts,
and New York) and the German resident population, taking into
consideration that the Germany-born American demographic skews
older, reflecting historical migration patterns to the US.

2. Materials and methods

We analyzed the number of deaths by sex and five-year age groups
for all cancers combined and for 20 of the most common cancer sites
among Germany-born Americans along with corresponding population
denominators from 2008 to 2018. These data were retrieved from the
California, Florida, Massachusetts, and New York Departments of Vital
Statistics. These mortality datasets have a percentage of completeness of
nearly 99% in terms of country of birth for all deceased individuals [8].
To determine the population denominators, we obtained combined
population totals for each age group and sex from the American Com-
munity Survey data from 2008 to 2018. We focused on the “non--
Hispanic White” population with the designated country of birth listed
as Germany. These population estimates were pooled for the four states
mentioned above [9].

For the same calendar period, we retrieved the corresponding official
death certificate data and resident population estimates for German
resident population (hereafter referred to as Germans), using the World
Health Organization database [10].

We computed sex-specific death rates for each five-year age group
(from 0-4 to 85 + years) during the period 2008-2018. Age-

Table 1

Cancer Epidemiology 88 (2024) 102519

standardized mortality rates (ASMRs) were calculated for all ages,
using the 2013 European Standard Population [11] and the World
Standard Population [12]. We computed the standardized mortality
ratios (SMRs) among the German US population compared to the Ger-
mans, and the corresponding 95% confidence intervals (CIs) using the
Vandenbroucke Method [13], for all ages combined and stratified by age
group (i.e. below 75 years old and 75 years or older). We used the
Benjamini-Hochberg correction [14] for multiple comparisons. For data
corresponding to Germans, ethics committee approval was not required
given the use of anonymous public data only; for Germany-born
Americans from the four US states, respective institutional review
board authorizations were obtained as required. Statistical analyses
were performed using SAS software version 9.4 (SAS Institute Inc., Cary,
North Carolina).

3. Results

Table 1 shows the ASMRs using the European standard population
for Germany-born Americans and the Germans according to sex. Mor-
tality rates adjusted using the world standard population are presented
in Supplementary Table 1.

Supplementary Table 2 gives the SMR for Germany-born Americans
as compared to the general population of Germany according to sex
during the period 2008-2018. Corresponding figures for selected major
cancer sites, ordered from the highest to the lowest male rate, are dis-
played in Fig. 1. The mortality rate for all cancers combined was 235.75
and 200.72 per 100,000 for Germany-born American men and women,
and 325.55 and 203.66 per 100,000 German men and women. The SMR
for Germany-born Americans for all cancer deaths was 0.72 (95% CI:
0.70-0.74) in men and 0.98 (95% CI: 0.95-1.00) in women. The ranking
for top causes of cancer death in men were lung (47.34/100,000 in
Germany-born Americans and 75.94/100,000 in Germans), prostate
(25.60/100,000 in Germany-born Americans and 39.81,/100,000 in
Germans), and colorectum (22.10/100,000 in Germany-born Americans
and 38.06/100,000 in Germans). Corresponding SMRs for Germany-
born American males as compared to the general male population of
Germany were 0.63 (95% CI: 0.59-0.67) for lung, 0.64 (95% CL:
0.58-0.70) for prostate and 0.56 (95% CI: 0.51-0.62) for colorectal

Mortality deaths and age-standardized mortality rates per 100,000 for various cancers in males and females in Germany-born Americans and Germans, 2008-2018.

Cancer site Males

Females

Germany-born Germans Germany-born Americans Germans

Americans

Deaths ASMR Deaths ASMR Deaths ASMR Deaths ASMR
Oral cavity 76 4.13 43,827 9.90 47 1.49 14,519 2.73
Oesophagus 180 10.10 44,904 10.40 83 2.58 13,300 2.45
Stomach 121 6.95 61,338 15.08 111 3.13 45,209 7.99
Colorectal 405 22.10 152,951 38.06 646 18.69 135,651 23.58
Liver 161 9.09 55,647 13.21 185 5.87 28,199 5.05
Gallbladder 7 - 4302 1.07 36 1.11 10,801 1.90
Pancreas 361 19.55 90,168 21.59 540 15.18 92,135 16.44
Lung 867 47.34 322,436 75.94 1552 47.53 164,535 31.09
Skin melanoma 108 5.90 18,140 4.37 80 2.56 13,397 2.45
Breast - - - - 932 30.12 196,520 36.08
Cervix - 59 2.48 17,302 3.33
Corpus - 205 6.74 27,761 5.00
Ovary - - - - 365 12.37 62,274 11.47
Prostate 510 25.60 148,018 39.81 - - - -
Bladder 257 13.03 42,179 11.26 161 4.25 20,414 3.47
Kidney 128 6.80 61,039 15.17 138 3.87 34,773 6.10
Brain and CNS 149 8.77 35,695 8.12 142 5.35 28,953 5.56
Non-Hodgkin’s lymphomas 177 9.44 36,699 9.10 234 6.34 31,887 5.58
Multiple myeloma 98 5.15 16,539 3.99 103 2.77 14,608 2.62
Leukemias 222 11.68 46,389 11.59 243 6.83 38,752 6.85
All malignant cancers 4383 235.75 1330,429 325.55 6580 200.72 1126,093 203.66

ASMR, Age-standardized mortality rates (at the European standard population); CNS, central nervous system.

# Number of deaths < 10, no age-adjusted rate computed.



S. Mignozzi et al. Cancer Epidemiology 88 (2024) 102519

Males

Lung 0.63

Prostate 0.64

Colorectum 0.56

Pancreas 0.91

Kidney 044

Stomach 043

Liver
0.67

Leukemias

1.02

Bladder
1.14

Oesophagus

0.97
Oral cavity

NHL

0.44

1.03
Brain and CNS

Skin melanoma
1.34

Multiple myeloma

1.31
T T T T 1 I T T T 1

0 20 40 60 80 0.0 0.5 1.0 1.5 2.0

Death rate per 100,000 Standardized mortality ratios
B Germany-born Americans B Germans

Females

Breast 0.82

Lung 1.68

Colorectum 0.75

Pancreas 0.96

Ovary 1.01

Stomach 0.40

Leukemias 102
Kidney

NHL

Brain and CNS

Liver

0.64

1.18

0.92

1.08
Corpus uteri

Bladder

1.22

. ) 1.21
Cervix uteri

) 0.67
Oral cavity

) 0.57
Multiple myeloma
. 1.16
Skin melanoma

Oesophagus .03

Gallbladder 1.08

0.53
[ T T T T 1 I T T T 1

0 10 20 30 40 50 0.0 0.5 1.0 1.5 20

Death rate per 100,000 Standardized mortality ratio
W Germany-born Americans B Germans
Fig. 1. Age-standardized mortality rates for Germans and Germany-born Americans and standardized mortality ratio for selected cancer sites and sex, 2008-2018.
cancer. For all cancer sites analyzed, higher mortality was observed breast (ASMR: 30.12/100,000 in Germany-born Americans and 36.08/
among German males as compared to Germany-born Americans, except 100,000 in Germans), and colorectum (18.69/100,000 in Germany-born

for bladder (with a SMR of 1.14, 95% CI: 1.01-1.29), skin melanoma Americans and 23.58/100,000 in Germans). The corresponding SMRs
(SMR: 1.34, 95% CI: 1.10-1.61), and multiple myeloma (SMR: 1.31, for Germany-born American females as compared to the general female

95% CI: 1.06-1.58). population of Germany were 0.82 (95% CI: 0.77-0.87) for breast, 1.68
The leading causes of cancer death among women were lung (47.53/ (95% CI: 1.60-1.76) for lung, and 0.75 (95% CI: 0.69-0.81) for colo-
100,000 in Germany-born Americans and 31.09/100,000 in Germans), rectal cancer. For the other neoplasms, the SMRs were below one, except
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for bladder (1.68, 95% CI: 1.60-1.76), corpus uteri cancer (1.22, 95%
CI: 1.06-1.39), and non-Hodgkin lymphoma (NHL) (1.18, 95% CI:
1.03-1.33).

Table 2 reports the SMRs for select cancers in Germany-born
Americans as compared to the general population of Germany, accord-
ing to sex and stratified by age group (<75 and >75 years). The SMR for
all cancer sites combined was 0.76 (95% CI: 0.72-0.79) for men younger
than 75 and 0.69 (95% CI: 0.67-0.72) for men 75 and older. There were
no substantial differences in the SMRs between the two age groups,
except for cancers of the oral cavity, oesophagus, and brain and CNS,
whose SMRs were lower among men < 75. Among women, the SMR was
1.01 (95% CI: 0.98-1.05) for those < 75 and 0.96 (95% CI: 0.93-0.99)
for women > 75. No significant differences in SMRs were observed be-
tween age groups for women, except for pancreatic and lung cancer, for
which women aged < 75 showed lower SMRs as compared to > 75.

4. Discussion

Total cancer mortality rates for all cancer types were lower in
Germany-born Americans compared to the Germans, for men. For both
sexes, a lower mortality was observed among Germany-born Americans
for stomach, colorectal, and kidney cancers. A lower mortality was also
reported for liver, lung, and prostate cancer among men, and breast and
cervical cancer among women. However, Germany-born American
women had higher mortality for lung and bladder cancers and NHL
compared to German women.

Differences in cancer mortality may result from disparities both in
factors related to cancer incidence, such as exposure to risk factors or
implementation of screening to detect early-stage cancers, and dispar-
ities in factors related to cancer survival such as treatment and disease
management [15]. Lower 5-year relative survival rates have been
observed among Germans compared to those in the US for several
common cancers, including colorectal, breast, prostate, liver, and lung
[15,16]. The US provides access to innovative therapies also through the
active participation of US residents in clinical trials. This leads to the
availability of cutting-edge and potentially more effective treatments
not yet accessible elsewhere. It also serves as an indicator of healthcare
quality, linked to high funding for clinical research and a robust

Table 2
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infrastructure supporting clinical trials [17].

Our results align with findings from other studies indicating lower
cancer mortality rates among immigrants compared to host country
residents [18,19]. A possible "healthy immigrant effect’ could contribute
to reduced mortality among immigrant Germans who, as per the defi-
nition of this effect, might have a health advantage over both the
German population in their country of origin and US-born Americans
[71.

Comparing death rates among Germany-born Americans with those
for the US resident population in 2016 [20], mortality from all cancers
combined in the immigrant population was lower for men (94.6 vs
107.2/100,000) and approximately close for women (83.8 vs 82.6,/100,
000), suggesting a possible healthy immigrant advantage. Moreover,
Germany-born Americans had lower mortality rates for lung and colo-
rectal cancer in men and similar rates in women when compared to the
US resident population. Germany-born American men had also lower
mortality rates for bladder cancer and similar rates for pancreatic can-
cer. Conversely, they had higher rates for stomach cancer in men and for
breast cancer in women.

Smoking is responsible for almost one-fourth of all cancer deaths in
Western countries [21]. The peak of smoking-attributable mortality
among men was reached around 1980 in North America and in the late
1980's in Western Europe, while for women it was around 2005 in North
America and is now being reached in Western Europe [22,23]. In the US
and Germany, the percentage of male smokers peaked around the
1960 s/1970 s and then declined, and over the years the prevalence of
smokers seemed to decline earlier and much faster in the US than in
Germany [24-27]. American women started smoking earlier than their
European counterparts. In a Global Burden of Disease study, Germany
ranked among the European countries with the highest prevalence of
tobacco use during 1990-2015 [28]. This trend was stable or slightly
decreasing, possibly due to the delayed implementation of smoking
prevention measures compared to other European and North American
countries [29].

For women, lung cancer mortality was higher among Germany-born
Americans. This was the opposite in men, reflecting differences in
smoking trends between Germany and the US. In Germany, female lung
cancer incidence showed an unfavourable trend over the last two

Standardized mortality ratios stratified for age group for selected cancers in Germany-born Americans as compared to the general population of Germany according to

sex, 2008-2018.

Cancer site Germany-born Americans

Males Females

< 75 years > 75 years < 75 years > 75 years

Deaths SMR 95% CI Deaths SMR 95% CI Deaths SMR 95% CI Deaths SMR 95% CI
Oral cavity 42 0.34 0.25-0.45 34 0.69 0.48-0.94 20 0.47 0.28-0.69 27 0.69 0.45-0.97
Oesophagus 102 0.92 0.75-1.10 78 1.05 0.83-1.30 38 1.06 0.75-1.43 45 1.05 0.76-1.38
Stomach 56 0.49 0.37-0.63 65 0.38 0.29-0.48 36 0.41 0.29-0.56 75 0.39 0.31-0.49
Colorectal 192 0.72 0.62-0.82 213 0.47 0.41-0.53 224 0.96 0.84-1.09 422 0.67 0.61-0.74
Liver 92 0.79 0.64-0.96 69 0.55 0.43-0.68 93 1.48 1.19-1.80 92 0.85 0.68-1.03
Pancreas 167 0.90 0.77-1.04 194 0.91 0.79-1.04 169 0.84 0.71-0.97 371 1.02 0.92-1.13
Lung 446 0.62 0.57-0.68 421 0.63 0.57-0.69 656 1.28 1.18-1.37 896 2.18 2.04-2.33
Skin melanoma 50 1.39 1.03-1.80 58 1.31 0.99-1.67 32 1.01 0.69-1.39 48 1.05 0.78-1.37
Breast - - - - - - 430 0.87 0.79-0.95 502 0.78 0.71-0.85
Cervix - - - - - - 42 0.81 0.58-1.07 17 0.46 0.27-0.71
Corpus - - - - - - 113 1.75 1.44-2.09 92 0.88 0.71-1.07
Ovary - - - - - - 186 1.12 0.97-1.29 179 0.92 0.79-1.06
Prostate 121 0.75 0.62-0.89 389 0.61 0.55-0.67 - - - - - -
Bladder 64 1.25 0.96-1.58 193 1.11 0.96-1.27 38 1.37 0.97-1.84 123 1.16 0.97-1.38
Kidney 51 0.49 0.36-0.63 77 0.42 0.33-0.52 39 0.60 0.43-0.81 99 0.65 0.53-0.78
Brain and CNS 95 1.07 0.86-1.29 54 1.11 0.83-1.42 79 0.91 0.72-1.12 63 0.92 0.71-1.17
Non-Hodgkin’s lymphomas 75 1.25 0.98-1.55 102 0.90 0.74-1.09 63 1.11 0.85-1.40 171 1.20 1.03-1.39
Multiple myeloma 38 1.25 0.88-1.68 60 1.35 1.03-1.72 30 0.91 0.61-1.26 73 1.31 1.03-1.63
Leukemias 75 1.03 0.81-1.28 147 1.01 0.85-1.18 75 1.06 0.83-1.31 168 1.00 0.86-1.16
All malignant cancers 1912 0.76 0.72-0.79 2471 0.69 0.67-0.72 2645 1.01 0.98-1.05 3935 0.96 0.93-0.99

CI, confidence interval; CNS, central nervous system; SMR, standardized mortality ratio.
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decades, reaching an age-standardized (world population) incidence
rate of 22/100,000, while the male trend has been declining to a rate of
39/100,000 [20]. In the US, incidence rates have been appreciably
declining in both sexes (with a faster decline for men) starting from the
early 2000 s, reaching age-standardized incidence rates of 28 for women
and 34,/100,000 for men [20].

In comparison to the Germans, Germany-born American men had
notably lower rates for other tobacco-related cancers, such as kidney
and oral cancer. Oral cancer is also associated with alcohol consump-
tion, which could partly explain differences in mortality across the two
populations. Annual per capita alcohol consumption is higher in Ger-
many (12 litres) than in the US (9 litres) [30]. For kidney cancer,
well-known risk factors include obesity and hypertension. The preva-
lence of obesity is lower in Germany than in the US [31], while hyper-
tension is more prevalent among Germans [32]. Better management of
hypertension, earlier diagnosis and adoption of modern therapy may at
least in part explain the lower rates among Germany-born Americans.

An excess of bladder cancer mortality was found among Germany-
born Americans compared to Germans. An important risk factor for
bladder cancer, in addition to smoking, is carcinogen exposure in the
workplace, particularly aromatic amines [33]. Therefore, the difference
in bladder cancer mortality rates could be influenced by the regulations
governing the use of aromatic amines [34].

Breast cancer mortality was lower for Germany-born American
women. There has been an increase in the incidence of breast cancer
worldwide [35]; however, mortality trends have been favorable over the
last 30 years with a decrease of about 40% in the US and 30% in Ger-
many [36,37]. Screening has played an important role in these trends.
For women aged 40-74 years who attend their routine screening every
1-2 years, breast cancer mortality could be reduced of 20% [38,39].
Breast cancer screening programs started in 1995 in the US and in 2005
in Germany, with respective participation rates of 81% and 54% [40].

Mortality rates for ovarian cancer did not differ appreciably between
the two populations, whereas corpus rates were higher in Germany-born
American women, in line with the current increasing incidence and
mortality rates that affect women of all races in the US [41]. The excess
mortality from corpus cancer in the US is due to a higher prevalence of
overweight and obesity in the US [31,42]. For cervical cancer,
Germany-born American women showed a lower mortality rate than
Germans. This pattern reflects earlier and greater use of screening for
cervical cancer in the US as well as higher prevalence of human papil-
lomavirus in Germany than in the US [43].

For prostate cancer, Germany-born American men had lower mor-
tality compared to Germans. Differences in incidence and stage distri-
butions over time and across countries may at least partly explain these
trends [44]. The observed patterns are partly influenced by the effects of
early detection due to the more widespread utilization of
prostate-specific antigen (PSA) testing in the US, although the impact is
likely modest [45]. In Germany, about 1.5 million PSA tests were per-
formed in 2002, representing about 12% of the German male population
over the age of 50. In contrast, in 2001, 57% of US males aged 50 and
over had undergone a PSA test in the previous year [46,47]. Earlier
adoption of effective (antiandrogen) therapy in the US may also play a
role [48,49].

For both sexes, there was a lower colorectal cancer mortality among
Germany-born Americans than in Germany. Among men, this may
partly be explained by the aforementioned smoking and alcohol con-
sumption patterns, which are well-known modifiable risk factors for the
development of colorectal cancer [50]. In addition, earlier diagnosis and
screening may also play a role. Germany and the US both benefit from
colonoscopy screening programmes. However, more Americans than
Europeans have likely benefited from screening for CRC. In 2006, 60%
of Americans reported having been screened for CRC [51], while
approximately only 25% of the German population aged 50 years and
older had undergone a colorectal endoscopy in the previous decade
[52].

Cancer Epidemiology 88 (2024) 102519

For infection-related digestive cancers, such as stomach and liver
cancer, Germany-born Americans recorded lower mortality compared to
Germans, although this was not significant for liver cancer among
women. Liver cancer is mainly linked to chronic hepatitis, alcohol
consumption, and metabolic conditions [53-57]. Some differences in
dietary factors, which are loosely associated to gastric cancer [58,59],
might explain the lower rates in Germany-born Americans. In particular,
67% of US adults consumed fruit on a given day [60] compared to 46%
in Germany [61]. However, future investigations may be needed to
investigate the most common dietary patterns in the two countries. The
main risk factor for gastric cancer is Helicobacter pylori, for which the
prevalence is lower in the US than in Germany [62,63].

For skin melanoma, there was a higher mortality risk for Germany-
born American men than for German men. This is reflective of the
lower latitude for the majority of the US than Germany, leading to
greater UV exposure [64].

In comparison with Germans, excess mortality among German-born
Americans was recorded for multiple myeloma among both older-aged
men and women, and NHL among older-aged women. The NHL trend
is consistent with a prior study comparing mortality between Italy-born
Americans and Italians [4].

There are strengths and limitations to be noted in this study. Mor-
tality certification in both the US and Germany is valid for most cancers
and in the period considered there were no relevant changes in classi-
fication, coding, and registration. Additionally, the criteria for death
certification remained consistent over time and there are similarities
between the US and Germany. As a result, the observed variations in
cancer mortality between Germany-born Americans and Germans are
unlikely to be influenced by substantial bias. However, there was no
available data on socioeconomic status and risk factors, particularly for
the Germany-born American population. Furthermore, as we only
considered data on cancer mortality and no information on incidence, it
becomes difficult to distinguish between the influences of exposure to
risk factors, the timing of diagnosis, or the impact of screening and
treatment quality. Additionally, Germany-born Americans will include
individuals born in military facilities in Germany and who migrated
back to the US. However, the number of cancers developed in this
population is likely small and this limitation is further reduced by
limiting the Germany-born American population under study to those of
non-Hispanic White race.

5. Conclusion

Cancer mortality was lower for Germany-born Americans than for
Germans, particularly among men. These disparities are consistent with
differences in risk factors as well as different patterns of healthcare use
such as a higher screening prevalence in the US and earlier adoption of
modern effective therapy. A notable finding was the opposite patterns
for lung cancer by sex, where the high female smoking prevalence rates
in the US may have adversely affected immigrant women compared to
men for this deadly cancer.

CRediT authorship contribution statement

Mignozzi Silvia: Data curation, Formal analysis, Methodology,
Writing — original draft. Santucci Claudia: Data curation, Formal
analysis, Methodology, Writing — original draft. La Vecchia Carlo:
Conceptualization, Writing — review & editing. Pinheiro Paulo Santos:
Conceptualization, Writing — review & editing. Medina Heidy Nataly:
Writing — review & editing. Negri Eva: Funding acquisition, Writing —
review & editing.

Declaration of Competing Interest

All authors have declared no conflicts of interest.



S. Mignozzi et al.
Acknowledgements

This work was supported by the AIRC Foundation for Cancer
Research ETS (project no. 22987). CS and CLV were supported by EU
funding within the NextGenerationEU-MUR PNRR (project no.
PE00000007, INF-ACT). The funding sources had no role in the design
and conduct of the study; collection, management, analysis, and inter-
pretation of the data; preparation, review, or approval of the manuscript
and the decision to submit the manuscript for publication.

Appendix A. Supporting information

Supplementary data associated with this article can be found in the
online version at doi:10.1016/j.canep.2023.102519.

References

[1] United States Census Bureau. QuickFacts. United States. Available at: (htt
ps://www.census.gov/quickfacts/fact/table/US/IPE120222). (Last Accessed:
November 2023).

[2] V.A. Zavala, P.M. Bracci, J.M. Carethers, L. Carvajal-Carmona, N.B. Coggins, M.
R. Cruz-Correa, et al., Cancer health disparities in racial/ethnic minorities in the
United States, Br. J. Cancer 124 (2) (2021) 315-332.

[3] T. Blanchet, C. Martinez-Toledano, Wealth inequality dynamics in Europe and the
United States: understanding the determinants, J. Monet. Econ. 133 (2023) 25-43.

[4] C. Santucci, H.N. Medina, G. Carioli, E. Negri, C. La Vecchia, P.S. Pinheiro, Cancer
mortality in Italian populations: differences between Italy and the USA, Eur. J.
Cancer Prev. 31 (4) (2022) 393-399.

[5] M. Arnold, O. Razum, J.W. Coebergh, Cancer risk diversity in non-western
migrants to Europe: an overview of the literature, Eur. J. Cancer 46 (14) (2010)
2647-2659.

[6] M. McCredie, Cancer epidemiology in migrant populations, Recent Results Cancer
Res. Fortschr. der Krebsforsch. Prog. dans Les. Rech. sur Le. Cancer 154 (1998)
298-305.

[7] K.S. Markides, S. Rote, The healthy immigrant effect and aging in the United States
and Other Western Countries, Gerontologist 59 (2) (2019) 205-214.

[8] P.S. Pinheiro, K.E. Callahan, E.N. Kobetz, Disaggregated Hispanic Groups and
Cancer: Importance, Methodology, and Current Knowledge. Copyright 2020, The
Author(s), Springer, Cham, 2020, pp. 17-34.

[9] S.Ruggles, S. Flood, R. Goeken, J. Grover, E. Meyer, J. Pacas, M. Sobek. Integrated
Public Use Microdata Series: Version 9.0 [dataset]. Minneapolis: University of
Minnesota, 2019. http://doi.org/10.18128/D010.V9.0.

[10] World Health Organization Statistical Information System., WHO mortality
database: Estimated coverage of mortality data. Geneva: World Health
Organization. Available at: (https://wwwwhoint/healthinfo/statistics/mortality_
rawdata/en/) (Last accessed: July 2023).

[11] European Commission, Eurostat. Revision of the European Standard Population —
Report of Eurostat’s task force — 2013 edition, Publications Office, 2013, (https://
data.europa.eu/doi/10.2785/11470), Publications Office.

[12] J. Esteve, E. Benhamou, L. Raymond, Statistical methods in cancer research.
Volume IV. Descriptive epidemiology, IARC Sci. Publ. (128) (1994) 1-302.

[13] J.P. Vandenbroucke, A shortcut method for calculating the 95 percent confidence
interval of the standardized mortality ratio, Am. J. Epidemiol. 115 (2) (1982)
303-304.

[14] Y. Benjamini, Y. Hochberg, Controlling the false discovery rate: a practical and
powerful approach to multiple testing, J. R. Stat. Soc. Ser. B Methodol. 57 (1)
(1995) 289-300.

[15] L. Jansen, F.A. Castro, A. Gondos, A. Krilaviciute, B. Barnes, A. Eberle, et al., GEKID
Cancer Survival Working Group, Recent cancer survival in Germany: an analysis of
common and less common cancers, Int J. Cancer 136 (11) (2015) 2649-2658.

[16] E. Hiripi, A. Gondos, K. Emrich, B. Holleczek, A. Katalinic, S. Luttmann, et al.,
GEKID Cancer Survival Working Group, Survival from common and rare cancers in
Germany in the early 21st century, Ann. Oncol. 23 (2) (2012) 472-479.

[17] U.S. Food and Drugs Administration. 2015 - 2016 Global Participation In Clinical
Trials Report. Available at: (https://www.fda.gov/media/106725/download) (Last
Accessed: December 2023).

[18] R. Grande, J.M. Garcia-Gonzalez, M. Stanek, Differences in the risk of premature
cancer mortality between natives and immigrants in Spain, Eur. J. Public Health 33
(5) (2023) 803-808.

[19] M. Lamminmaki, A. Leivonen, S. Heinavaara, M. Nygard, G. Ursin, S. Campbell, et
al., A population-based cohort study on changes in breast, lung and colorectal
cancer incidence and mortality among non-Western immigrant women, BMC
Cancer 23 (1) (2023) 665.

[20] C. Santucci, G. Carioli, P. Bertuccio, M. Malvezzi, U. Pastorino, P. Boffetta, et al.,
Progress in cancer mortality, incidence, and survival: a global overview, Eur. J.
Cancer Prev. 29 (5) (2020) 367-381.

[21] A.J. Sasco, M.B. Secretan, K. Straif, Tobacco smoking and cancer: a brief review of
recent epidemiological evidence, Lung Cancer 45 (Suppl 2) (2004) S3-S9.

[22] F. Janssen, Similarities and Differences Between Sexes and Countries in the
Mortality Imprint of the Smoking Epidemic in 34 Low-Mortality Countries,

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Cancer Epidemiology 88 (2024) 102519

1950-2014, Nicotine & tobacco research: official journal of the Society for
Research on Nicotine and Tobacco 22(7) (2020) 1210-1220.

F. Janssen, S. El Gewily, A. Bardoutsos, Smoking epidemic in Europe in the 21st
century, Tob. Control 30 (5) (2021) 523-529.

Tabakatlas Deutschland 2020. Available at (https://www.dkfz.de/de/tabakkontro
lle/download/Publikationen/sonstVeroeffentlichungen/Tabakatlas-Deutschland-2
020.pdf) (Last Accessed: July 2023).

Adult Cigarette Smoking Rate Trend by Sex, Race, and Age. American Lung
Association. Available at (https://www.lung.org/research/trends-in-lung-disease
/tobacco-trends-brief/data-tables/ad-cig-smoke-rate-sex-race-age) (Last Accessed:
July 2023).

L. Garfinkel, Trends in cigarette smoking in the United States, Prev. Med 26 (4)
(1997) 447-450.

H. Boeing, A. Korfmann, M.M. Bergmann, Recruitment procedures of EPIC-
Germany. European Investigation into Cancer and Nutrition, Ann. Nutr. Metab. 43
(4) (1999) 205-215.

G.B.D. Tobacco Collaborators, Smoking prevalence and attributable disease burden
in 195 countries and territories, 1990-2015: a systematic analysis from the Global
Burden of Disease Study 2015, Lancet 389 (10082) (2017) 1885-1906.

S. Rohrmann, A. Kroke, H. Boeing, N. Becker, Time trends in cigarette smoking in
two German cohorts-results from EPIC Germany, Eur. J. Cancer Prev. 12 (4)
(2003) 327-332.

Alcohol, total per capita (15+) consumption (in litres of pure alcohol) (SDG
Indicator 3.5.2). WHO. Available at (https://www.who.int/data/gho/data/indi
cators/indicator-details/GHO/total)-((recorded-un
recorded)-alcohol-per-capita-(15-)-consumption) (Last Accessed: July 2023).
Prevalence of obesity among adults, BMI >= 30 (age-standardized estimate) (%).
WHO. Available at (https://www.who.int/data/gho/data/indicators/in
dicator-details/GHO/prevalence-of-obesity-among-adults-bmi-=-30-(age-stan
dardized-estimate)-(-)) (Last Accessed: July 2023).

Prevalence of hypertension among adults aged 30-79 years. WHO. Available at (htt
ps://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalen
ce-of-hypertension-among-adults-aged-30-79-years) (Last Accessed: July 2023).
M.G.K. Cumberbatch, I. Jubber, P.C. Black, F. Esperto, J.D. Figueroa, A.M. Kamat,
et al., Epidemiology of bladder cancer: a systematic review and contemporary
update of risk factors in 2018, Eur. Urol. 74 (6) (2018) 784-795.

IARC Working Group on the Evaluation of Carcinogenic Risks to Humans: Some
Aromatic Amines, Organic Dyes, and Related Exposures. Lyon (FR): International
Agency for Research on Cancer; 2010. (IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, No. 99.). Available at: (https://www.ncbi.nlm.nih.
gov/books/NBK385419/).

D. Kashyap, D. Pal, R. Sharma, V.K. Garg, N. Goel, D. Koundal, et al., Global
increase in breast cancer incidence: risk factors and preventive measures, BioMed.
Res. Int. 2022 (2022) 9605439.

L. Jansen, B. Holleczek, K. Kraywinkel, J. Weberpals, C.C. Schroder, A. Eberle, et
al., Divergent patterns and trends in breast cancer incidence, mortality and survival
among older women in Germany and the United States, Cancers 12 (9) (2020)
2419.

R.A. Smith, K.S. Andrews, D. Brooks, S.A. Fedewa, D. Manassaram-Baptiste,

D. Saslow, R.C. Wender, Cancer screening in the United States, 2019: a review of
current American Cancer Society guidelines and current issues in cancer screening,
CA Cancer J. Clin. 69 (3) (2019) 184-210.

J.M. Seely, T. Alhassan, Screening for breast cancer in 2018-what should we be
doing today? Curr. Oncol. 25 (Suppl 1) (2018) S115-s124.

H.G. Welch, T. Dey, Testing whether cancer screening saves lives: implications for
randomized clinical trials of multicancer screening, JAMA Intern. Med. 183 (11)
(2023) 1255-1258.

D.R. Youlden, S.M. Cramb, N.A. Dunn, J.M. Muller, C.M. Pyke, P.D. Baade, The
descriptive epidemiology of female breast cancer: an international comparison of
screening, incidence, survival and mortality, Cancer epidemiology 36 (3) (2012)
237-248.

M.A. Clarke, S.S. Devesa, A. Hammer, N. Wentzensen, Racial and ethnic differences
in hysterectomy-corrected uterine corpus cancer mortality by stage and histologic
subtype, JAMA Oncol. 8 (6) (2022) 895-903.

M. Koskas, F. Amant, M.R. Mirza, C.L. Creutzberg, Cancer of the corpus uteri: 2021
update, Int. J. Gynaecol. Obstet.: Off. Organ Int. Fed. Gynaecol. Obstet. 155 (Suppl
1) (2021) 45-60.

D. Forman, C. de Martel, C.J. Lacey, 1. Soerjomataram, J. Lortet-Tieulent, L. Bruni,
et al., Global burden of human papillomavirus and related diseases, Vaccine 30
(Suppl 5) (2012) F12-F23.

A. Winter, E. Sirri, L. Jansen, F. Wawroschek, J. Kieschke, F.A. Castro, et al.,
Comparison of prostate cancer survival in Germany and the USA: can differences
be attributed to differences in stage distributions? BJU Int 119 (4) (2017) 550-559.
M. Bretthauer, P. Wieszczy, M. Loberg, M.F. Kaminski, T.F. Werner, L.

M. Helsingen, et al., Estimated lifetime gained with cancer screening tests: a meta-
analysis of randomized clinical trials, JAMA Intern. Med. 183 (11) (2023)
1196-1203.

N. Becker, Epidemiological aspects of cancer screening in Germany, J. Cancer Res.
Clin. Oncol. 129 (12) (2003) 691-702.

B.E. Sirovich, L.M. Schwartz, S. Woloshin, Screening men for prostate and
colorectal cancer in the United States: does practice reflect the evidence? JAMA
289 (11) (2003) 1414-1420.

J.Y. Zhang, L.J. Zhao, Y.T. Wang, Synthesis and clinical application of small-
molecule drugs approved to treat prostatic cancer, Eur. J. Med. Chem. 262 (2023)
115925.


https://doi.org/10.1016/j.canep.2023.102519
https://www.census.gov/quickfacts/fact/table/US/IPE120222
https://www.census.gov/quickfacts/fact/table/US/IPE120222
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref1
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref1
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref1
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref2
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref2
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref3
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref3
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref3
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref4
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref4
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref4
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref5
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref5
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref5
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref6
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref6
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref7
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref7
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref7
http://doi.org/10.18128/D010.V9.0
https://wwwwhoint/healthinfo/statistics/mortality_rawdata/en/
https://wwwwhoint/healthinfo/statistics/mortality_rawdata/en/
https://data.europa.eu/doi/10.2785/11470
https://data.europa.eu/doi/10.2785/11470
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref8
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref8
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref9
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref9
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref9
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref10
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref10
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref10
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref11
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref11
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref11
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref12
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref12
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref12
https://www.fda.gov/media/106725/download
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref13
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref13
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref13
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref14
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref14
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref14
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref14
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref15
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref15
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref15
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref16
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref16
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref17
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref17
https://www.dkfz.de/de/tabakkontrolle/download/Publikationen/sonstVeroeffentlichungen/Tabakatlas-Deutschland-2020.pdf
https://www.dkfz.de/de/tabakkontrolle/download/Publikationen/sonstVeroeffentlichungen/Tabakatlas-Deutschland-2020.pdf
https://www.dkfz.de/de/tabakkontrolle/download/Publikationen/sonstVeroeffentlichungen/Tabakatlas-Deutschland-2020.pdf
https://www.lung.org/research/trends-in-lung-disease/tobacco-trends-brief/data-tables/ad-cig-smoke-rate-sex-race-age
https://www.lung.org/research/trends-in-lung-disease/tobacco-trends-brief/data-tables/ad-cig-smoke-rate-sex-race-age
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref18
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref18
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref19
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref19
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref19
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref20
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref20
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref20
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref21
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref21
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref21
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/total
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/total
http://recorded-unrecorded)-alcohol-per-capita-(15-)-consumption
http://recorded-unrecorded)-alcohol-per-capita-(15-)-consumption
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-obesity-among-adults-bmi-=-30-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-obesity-among-adults-bmi-=-30-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-obesity-among-adults-bmi-=-30-(age-standardized-estimate)-(-)
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-hypertension-among-adults-aged-30-79-years
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-hypertension-among-adults-aged-30-79-years
https://www.who.int/data/gho/data/indicators/indicator-details/GHO/prevalence-of-hypertension-among-adults-aged-30-79-years
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref22
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref22
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref22
https://www.ncbi.nlm.nih.gov/books/NBK385419/
https://www.ncbi.nlm.nih.gov/books/NBK385419/
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref23
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref23
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref23
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref24
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref24
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref24
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref24
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref25
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref25
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref25
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref25
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref26
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref26
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref27
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref27
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref27
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref28
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref28
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref28
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref28
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref29
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref29
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref29
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref30
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref30
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref30
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref31
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref31
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref31
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref32
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref32
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref32
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref32
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref33
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref33
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref34
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref34
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref34
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref35
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref35
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref35

S. Mignozzi et al.

[49]

[50]

[51]

[52]

[53]

[54]

[55]

B. Hager, K. Kraywinkel, B. Keck, A. Katalinic, M. Meyer, S.R. Zeissig, et al.,
Integrated prostate cancer centers might cause an overutilization of radiotherapy
for low-risk prostate cancer: a comparison of treatment trends in the United States
and Germany from 2004 to 2011, Radiother. Oncol. J. Eur. Soc. Ther. Radiol.
Oncol. 115 (1) (2015) 90-95.

J.A. Sninsky, B.M. Shore, G.V. Lupu, S.D. Crockett, Risk Factors for Colorectal
Polyps and Cancer, Gastrointest. Endosc. Clin. North Am. 32 (2) (2022) 195-213.
Centers for Disease Control and Prevention, Use of colorectal cancer tests - United
States, 2002, 2004, and 2006. MMWR Morb Mortal Wkly Rep. 57(10) (2008)
253-258.

C. Stock, H. Brenner, Utilization of lower gastrointestinal endoscopy and fecal
occult blood test in 11 European countries: evidence from the survey of health,
aging and retirement in Europe (SHARE), Endoscopy 42 (7) (2010) 546-556.

H. Rumgay, M. Arnold, J. Ferlay, O. Lesi, C.J. Cabasag, J. Vignat, et al., Global
burden of primary liver cancer in 2020 and predictions to 2040, J. Hepatol. 77 (6)
(2022) 1598-1606.

P.S. Pinheiro, P.D. Jones, H. Medina, H.M. Cranford, T. Koru-Sengul, T. Bungum, et
al., Incidence of etiology-specific hepatocellular carcinoma: diverging trends and
significant heterogeneity by race and ethnicity, Clin. Gastroenterol. Hepatol.
(2023), https://doi.org/10.1016/j.cgh.2023.08.016.

F. Borie, B. Trétarre, A.M. Bouvier, J. Faivre, F. Binder, G. Launoy, et al., Primitive
liver cancers: epidemiology and geographical study in France, Eur. J.
Gastroenterol. Hepatol. 21 (9) (2009) 984-989.

[56]

[57]

[58]

[59]

[60]
[61]

[62]

[63]

[64]

Cancer Epidemiology 88 (2024) 102519

P.S. Pinheiro, H.N. Medina, K.E. Callahan, P.D. Jones, C.P. Brown, S.F. Altekruse,
et al., The association between etiology of hepatocellular carcinoma and race-
ethnicity in Florida, Liver Int. 40 (5) (2020) 1201-1210.

H.B. El-Serag, Epidemiology of viral hepatitis and hepatocellular carcinoma,
Gastroenterology 142 (6) (2012) 1264-1273.el.

A. Ferro, V. Rosato, M. Rota, A.R. Costa, S. Morais, C. Pelucchi, et al., Meat intake
and risk of gastric cancer in the Stomach cancer Pooling (StoP) project, Int J Cancer
147 (1) (2020) 45-55.

P. Bertuccio, G. Alicandro, M. Rota, C. Pelucchi, R. Bonzi, C. Galeone, et al., Citrus
fruit intake and gastric cancer: The stomach cancer pooling (StoP) project
consortium 144 (12) (2019) 2936-2944.

N. Ansai, E.A. Wambogo, Fruit and vegetable consumption among adults in the
United States, 2015-2018, NCHS data Brief. 397 (397) (2021) 1-8.

G.B.M. Mensink, A. Schienkiewitz, C. Lange, Fruit consumption among adults in
Germany, J. Health Monit. 2 (2) (2017) 43-49.

J.K.Y. Hooi, W.Y. Lai, W.K. Ng, M.M.Y. Suen, F.E. Underwood, D. Tanyingoh, et al.,
Global prevalence of helicobacter pylori infection: systematic review and meta-
analysis, Gastroenterology 153 (2) (2017) 420-429.

Polaris Observatory HCV Collaborators, Global prevalence and genotype
distribution of hepatitis C virus infection in 2015: a modelling study, Lancet
Gastroenterol. Hepatol. 2 (3) (2017) 161-176.

C.M. Olsen, N. Pandeya, B.S. Ragaini, R.E. Neale, D.C. Whiteman, International
patterns and trends in the incidence of melanoma and cutaneous squamous cell
carcinoma, 1989-2020, Br. J. Dermatol. (2023), https://doi.org/10.1093/bjd/
ljad425.


http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref36
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref36
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref36
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref36
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref36
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref37
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref37
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref38
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref38
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref38
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref39
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref39
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref39
https://doi.org/10.1016/j.cgh.2023.08.016
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref41
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref41
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref41
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref42
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref42
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref42
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref43
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref43
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref44
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref44
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref44
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref45
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref45
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref45
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref46
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref46
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref47
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref47
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref48
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref48
http://refhub.elsevier.com/S1877-7821(23)00199-6/sbref48
https://doi.org/10.1093/bjd/ljad425
https://doi.org/10.1093/bjd/ljad425

	Cancer mortality in Germany-born Americans and Germans
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	5 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	Appendix A Supporting information
	References


