% OH R ONE HEALTH & VOL. 2, ISSUE 4
' & RISK MANAGEMENT 5021

|-

R
LONG-TERM TRENDS IN CANCER MORTALITY IN THE REPUBLIC OF
MOLDOVA

Olga PENINA
Nicolae Testemitanu State University of Medicine and Pharmacy, Republic of Moldova
Corresponding author: Olga Penina, e-mail: olga.penina@usmf.md

DOI: 10.38045/0hrm.2021.4.07 CZU: [314.424:616-006](478)

Keywords: mortality Introduction. Cancer is the second cause-of-death mortality pattern in the Republic of Mol-
rate, cancer, Republic ~ dova. The study of both cancer mortality by age and its detailed causes is an important tool
of Moldova. for evidence-based public health policy. The study aims at comparing recent changes in can-
cer mortality with long-term trends, depending on specific causes and age.
Material and methods. This study was carried out on the reconstructed 1965-2018 death
time series, according to the 10th revision of the International Classification of Diseases.
Standardized death rates were computed.
Results. After a gradual increase in the ‘70s and ‘80s of the last century, cancer mortality
rate showed “reversed” patterns and started to decline in the ‘90s. This decline was due to
the data quality issue and to the competing risks of dying from other causes sensitive to the
social and economic circumstances of the ‘90s. Since the beginning of the millennium, cancer
mortality has resumed its growth that continues up to now. Despite the increasing overall
trend in cancer mortality rate during 1965-2018, the analysis by age and specific causes
revealed opposite trends.
Conclusions. The malignant neoplasms specific for certain sites and age groups (stomach,
uterus, leukaemia in children) showed, however some therapeutic progress, while the situa-
tion for other tumour sites (lung, breast, and intestine) worsened significantly. The moder-
ate decrease in lung cancer in the 1990s should be cautiously interpreted.

Cuvinte cheie: mor- TENDINTELE DE LUNGA DURATA ALE MORTALITATII PRIN CANCER iN REPUBLICA

talitate, cancer, Re- MOLDOVA

publica Moldova. Introducere. Cancerul ocupd locul al doilea in structura mortalitdtii pe cauze de deces in
Republica Moldova. Analiza mortalitdtii pe vdrste si cauze detaliate de deces este un instru-
ment important in politica de sdndtate publicd bazatd pe dovezi. Scopul studiului este de a
contrasta schimbdrile recente ale mortalitdtii prin neoplasme, cu tendintele sale pe termen
lung, in functie de cauza detaliatd §i de varstd.
Material si metode. In acest studiu, ne bazdm pe seriile de timp ale mortalitdtii pentru anii
1965-2018, reconstruite in termenii celei de a 10-a revizuiri a Clasificdrii Internationale a
Maladiilor, fiind calculate ratele standardizate ale mortalitdtii.
Rezultate. Dupd cresterea treptatd in anii ‘70 si ‘80 ai secolului trecut, tendinta mortalitdtii
prin cancer s-a inversat si a inceput sd scadd in anii ‘90. Atribuim acest declin problemei
calitdtii datelor si riscurilor concurente, de a deceda prin alte cauze mai sensibile la cir-
cumstantele sociale si economice din anii ‘90. De la inceputul mileniului, mortalitatea prin
neoplasme si-a reluat cresterea, care continud pdnd in prezent. Desi tendinta generald a
mortalitdtii prin cancer in anii 1965-2018 este una ascendentd, analiza in functie de vdrstd
si de cauzd detaliatd a relevat tendinte opuse.
Concluzii. Pentru neoplasmele maligne ale anumitor localizdri si grupe de vdrstd (stomac,
uter, leucemie la copii) s-au realizat unele progrese, in timp ce pentru alte localizdri
(pldman, san si intestin) situatia s-a agravat semnificativ. Declinul moderat al mortalitatii
prin cancer pulmonar din anii ‘90 trebuie interpretat cu prudentd.
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INTRODUCTION

The problem of high mortality among the adult
population in the former Soviet Union (FSU)
countries is well known (1, 2). For these coun-
tries, especially those of the European part of the
FSU, as Ukraine or Russia, high mortality from
diseases of the circulatory system and deaths due
to injury and poisoning account for much lower
values of life expectancy at birth as compared to
Western countries (3) where a continuous popu-
lation health progress has been recorded since
the 1970s mostly due to a spectacular cardiovas-
cular mortality decline known as cardiovascular
revolution (4). Furthermore, in the high-income
western countries, a decrease in mortality from
cancer, which is the leading cause of death there
at present, has been reported over the last two
decades. This recent improvement was mainly
due to favourable mortality trends in the com-
monest specific cancers, while liver cancer in both
sexes and lung cancer in females constitute a pri-
ority for prevention (5).

Previous studies on mortality trends in the Re-
public of Moldova have identified a serious health
decline among the adult population since the mid-
1960s, though accompanied by recent modest im-
provement, especially among the female popula-
tion (6, 7). Nevertheless, the current life expec-
tancy at birth is the same as in the mid-60s of the
last century in males (65.8 years in 1965 and 65.9
years in 2020), while females live less than four
years over the last 55 years (70.1 years in 1965
and 73.8 years in 2020). The lack of therapeutic
progress in males and the slight improvements in
females are completely lower than the results
achieved across the western countries (more than
11 years in France or even 15 years in Japan). The
stagnation of life expectancy in Moldova is ex-
plained by a continuous increase in adult mortal-
ity from non-communicable diseases, the cardio-
vascular diseases being the first and foremost
among all deaths due to injury and poisoning,
which was partially compensated by a decrease in
infant and child mortality. In addition, the burden
of digestive diseases, and particularly the liver
cirrhosis, absolutely worsens the situation, espe-
cially among females whose life expectancy, both
during the Soviet period and after the independ-
ence proclamation, was gradually decreasing as
compared to other FSU countries (8). Further-
more, the considerable half-century increase in

mortality due to cardiovascular disease or injury
and poisoning dropped down as a result of the
1985 anti-alcohol campaign and the severe socio-
economic crisis of the 1990s occurring across the
country after the USSR collapse. These short-term
rises and falls and the relatively stable tendency
in the overall cancer mortality, especially in fe-
males, were followed however by a steady in-
crease since the late 1990s. The latter period dif-
fers from the situation recorded in other FSU
countries, as for example, the cancer death rate in
Russia has revealed a decreasing tendency since
the mid-1990s, which continues up to now, being
mostly associated with lung cancer in males and
stomach cancer (9).

Although cardiovascular mortality in Moldova
has often been researched (7, 10), less attention
was paid to long-term cancer mortality trend. It
is mainly explained by methodological issues. The
problem is that the long-term studies encounter
temporal discontinuities induced by the periodic
changes in the classification of death causes. The
solution is to analyse the death time series recon-
structed by a special method proposed by Meslé
and Vallin (11). This method of reconstruction al-
lowed studying the continuous series of deaths
described by the 10t revision of the International
Classification of Diseases and Causes of Death
(ICD-10) during the 1965-2018 period, and which
are available within the Human Cause-of-Death
Database providing background documentation
(https://www.causesofdeath.org/cgi-bin/main.

php).

The study aims at comparing the recent changes
in cancer mortality to their long-term trends by
detailed cause and age. The hypothesis of this re-
search is that the cancer mortality trends accord-
ing to age and detailed causes do not reflect the
overall cancer mortality trend; moreover, certain
temporal changes may refer to the data quality is-
sues and to the competing life-threatening risks.

MATERIAL AND METHODS

This present research was based on the cause-of-
death time series for the Republic of Moldova re-
constructed by the author (12) and published in
The Human Cause-of-Death Database (HCD) over
1965-2014 years (13) and extended up to 2018
(Penina, unpublished). Mortality data for the
2015-2018 period were provided by the National
Agency for Public Health (NAPH).
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As regarding the Republic of Moldova, the mortal-
ity data were reconstructed based on the 10th Re-
vision of the International Classification of Dis-
eases and Causes of Death (ICD-10). The HCD in-
cluded the detailed list of causes of death that
comprises 211 items. The mortality data for Mol-
dova and presented in the HCD were revised due
to some data quality issues regarding the older
ages and infancy, which were especially recorded
in the 1960s and 1970s. Moreover, the death rate
due to ill-defined causes of death (items R0O0-R99
under ICD-10), including “Senility” (R54 under
ICD-10), were reassessed by a special method
among other causes of death (found in the HCD
background documentation for Moldova).

The annual intercensal estimation data on popu-
lation during the period 1965-2004 were re-
trieved from the HCD. For 2004-2014, we used

the annual intercensal estimates performed by
the author (Penina, unpublished). Finally, the of-
ficial post-census population estimates for 2015-
2018 were used as referring to common resident
population (14).

The direct method of standardization based on
the 2013 European standard population was used
(15). Age-specific death rates were also standard-
ized by the direct method. The 95% confidence
limits were computed based on Byar’s or exact CI
method (16). All the studies were analysed via the
R software.

Table 1 presents the list of death causes used in
the study with the corresponding codes, accord-
ing to the detailed list of death causes used in the
HCD and ICD-10. Ill-defined causes of death
(items 193, 194 under the HCD list and R00-R99
under ICD-10).

Table 1. List of death causes included in the study and their corresponding codes based on the detailed
list in the Human-Cause-of-Death Database (HCD) and the 10th revision of the International Classifica-
tion of Diseases and Causes of Death (ICD-10).

Causes of death HCD detailed list ICD-10 codes

1. Infectious diseases 1-47 A00-B99

2. Neoplasms, including: 48-79 C00-D48
Upper aerodigestive tract cancers 48-49 C00-C15
Stomach cancer 50 Cl6
Colon cancer 51-53 C17-C21
Liver cancer 54 c22
Cancer of pancreas 55 c25
Gastrointestinal cancers 56 C23,C24, C26
Respiratory system cancer 57-59 C30-C34, C37-C39
Breast cancer 63 Cc50
Uterus cancer 64, 65 C53-C55
Female genital cancers 66,67 C51, C52, C56-C58
Male genital cancers 68, 69 C60-C63
Urinary tract cancer 70, 71 C64-C68
Brain cancer 72 C70-C72
Cancer of lymphoid, haematopoietic tissue 75-78 C81-C96
Other neoplasms 60-62, 73-74, 79 C40- C49, C69, C73-C80, C97, DOO-D48

3. Diseases of the circulatory system 101,106-128 G45,100-199

4. Diseases of the respiratory system 129-143 J00-]98, U04

5. Diseases of the digestive system 144-158 K00-K93

6. External causes 195-211 V01-Y98

80-100, D50-G44,
7. Other diseases and death causes 102-105, G47-H95,
159-192 L00-Q99
All causes 1-211 A00-Y98

Source: (13)
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RESULTS

At present, neoplasms rank second among other
mortality patterns from Moldova for both sexes,
and the total mortality rate ranging between 8% -
18% in 1965-2018 (fig. 1). For both sexes, neo-
plasms were ranked third in the 1970s following
the respiratory diseases. Due to a significant
lower mortality rate from the latter cause in the
1980s, neoplasms ranked second, constantly
competing with other leading causes of death.
Among males, cancer mortality had the same inci-
dence as the external causes of death in the late
1970s and the early 1980s or respiratory diseases
and digestive diseases by the mid-1980s. Since
2000, however, there has been a considerable dif-
ference between neoplasms and the three afore-
mentioned main groups of death causes due to a
steady increase in cancer mortality. Since the
early 1980s, neoplasm mortality among females,
has constantly competed with the digestive dis-
eases until 2000, followed by the same difference
in occurrence as in males. In the mid-1980s, just

before the Gorbachev’s anti-alcohol campaign, ne-
oplasms lost the second place in favour of the di-
gestive diseases, which showed a fulminant de-
velopment.

After the stagnation of the mortality rate in the
1970s and its increase in the 1980s, the trend in
cancer mortality has reversed and started to de-
cline in the 1990s. Since the beginning of the mil-
lennium, the trend in cancer mortality has re-
sumed its growth and continues so far. The in-
crease in mortality in the 1980s, followed by the
decline in the 1990s and, finally, the subsequent
growth since 2000 is much more common in men
than for women. In males, cancer mortality exhib-
ited a twofold increase between 1969 with the
minimum value recorded (193.5, 95% CI 181.6-
205.9) and 2018 with the maximum registered
one (402.7,95% CI 388.0-417.8). In 2016, the in-
crease between the minimum value in 1972
(127.3, 95% CI 120.3-134.5) and the maximum
one (207.5, 95% CI 199.3-216.0) was 1.6 times
among females.
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Figure 1. Standardized number of deaths for seven leading causes of death in the Republic of Moldova,
1965-2018, by sex (per 100000). Semilogarithmic scale.
Source: author’s calculations based on HCD Database, NAPH, and NBS.
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Cancer mortality occurrence varies considerably
depending on age. There has been a constant de-
crease among children since 2000. Cancer mortal-
ity among young adults (15-39 years old) is main-
tained at the same level throughout the period
without any significant difference in genders. The
adults (40-64 years old) and the elderly (60 years
old and older) show a more pronounced differ-
ence in genders. Among mature adult men, the in-
crease in cancer mortality before the 1990s was
by far greater than it has been since 2000 (respec-
tively, 1.6 times in 1965-1990 and 10% increase
in 2000-2018). Among older men, the situation is
reversed. For this age group, the growth observed

from 2000 (twofold increase in 2000-2018) is
higher compared to the Soviet period (1.5 times
in 1965-1990). In addition, the decline in mortal-
ity from neoplasms in the 1990s was more
marked in older males than in mature male
adults. Cancer mortality among females aged 40-
64 years stagnated throughout the study period.
Lastly, among older women, the trend in neo-
plasm mortality is very similar to that among
older males. The decrease in old-age mortality in
the 1960s is most likely associated with data qual-
ity problems such as age heaping and should be
interpreted with caution (fig. 2).
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Figure 2. Standardized death rates from neoplasms by main age groups in the Republic of Moldova,
1965-2018, by sex (per 100000). Semilogarithmic scale.
Source: author’s calculations based on HCD Database, NAPH, and NBS.

Mortality analysis by detailed cause of death pro-
vides a better understanding of the overall trend
in cancer mortality. For simplicity, we provide an
analysis of cause-specific cancer mortality for all
ages and both sexes. It is clear that some cancer
sites, such as breast cancer, are closely or exclu-
sively associated with gender. Figure 3 shows
trends in standardized death rates from

neoplasms of different locations, except for neo-
plasms of the genitourinary system and genital
organs presented in figure 4. Cancer of the respir-
atory system and colon cancer are the two leading
causes and account for one-third of all deaths
from malignant neoplasms in both sexes. Mortal-
ity from malignant neoplasms of the digestive
system varies widely by location (fig. 3, panel
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A). Death rates from malignant neoplasms of the
intestine continuously increased and more than
tripled between 1965 and 2018 (from 12.2 in
1965 to 43.6 in 2018). The share of this cause of
death in total cancer mortality increased from
7.0% to 16% over the entire period. Concomi-
tantly, the standardized indicator for stomach
cancer reduced twice between 1965 and 2018
(from 42.4 in 1965 to 19.3 in 2018), declining
from 23% to 7.0%. Mortality from liver cancer
and cancer of the pancreas has traced a rising
trend, so that at present, malignant neoplasms of
these two sites have reached the stomach site. Fi-
nally, other malignant neoplasms of the digestive
system have showed a downward trend since the
early 1990s.

Mortality from cancer of the respiratory system
largely represented by lung cancer determines
the overall upward trend in cancer mortality and
its decline in the 1990s (fig. 3, panel B). The risk
of dying from lung cancer increased at a particu-
larly rapid rate during the Soviet period (from
25.4 in 1965 to 48.0 in 1990), while in the 21st
century, the growth has slowed down but still
continued (from 37.0 in 2000 to 50.1 in 2018).
Although the contribution of upper aerodigestive
tract cancer (lip, oral cavity, pharynx, and oesoph-
agus) to the overall cancer rate is not as large (6%
in 2018), neoplasms of this site increased by three
times during the whole period. As for neoplasms
of the respiratory system, cancer mortality of this
location rose especially quickly until the mid-
1990s, while during the subsequent years, this re-
mained at the same level.

Mortality from Leukaemia and Ilymphomas
demonstrated a moderate 40% increase through-
out the overall period for both males and females
(from 9.4 in 1965 to 13.0 in 2018). Although we
analysed cause-specific mortality for all ages, it is
important to note that among children, some pro-
gress in reducing mortality from leukaemia and
lymphomas has been made in recent years. These
achievements explain the recent declining trend
in overall cancer mortality among children. The
situation with mortality from malignant neo-
plasms of the brain deteriorated rapidly over the
last twenty years, and this unfavourable trend
seems to continue in the future. Finally, the resid-
ual group other neoplasms is mostly presented by
malignant neoplasms of other and unspecified
sites (70% in 2018, both sexes). A relatively large
contribution of neoplasms of the unspecified loca

tion reveals the problems associated with clinical
differentiation and codification of causes of death
in the country.

Breast cancer followed a growing tendency for the
study period, with standardized death rates in-
creasing 2.5 times between 1965 and 2018. Mor-
tality from uterus cancer, on the contrary, de-
clined, especially quickly in the 1970s and 1980s;
however, since the mid-1980s, this progress has
ceased. These contrasting trends in breast and
uterus cancer mortality, which occurred in Mol-
dova like in all the industrial countries, resulted
in a crossover between these two conditions in
the early 1980s. Mortality from cancer of other fe-
male genital organs did not change considerably
throughout the whole period. Cancer of male gen-
ital organs mostly presented by prostate cancer
has had an increasing tendency accelerated since
the early 1990s. Cancer of the urinary system
dominated by bladder cancer followed the long-
term upward trend throughout the whole period
we studied (fig. 4).

DISCUSSIONS

The problem of under-registration of cancer mor-
tality in the FSU countries and its unusual decline
in the 1990s contrasted to a huge upsurge in car-
diovascular mortality and deaths from injury and
poisoning found in the literature. There are many
researches on the European part of the FSU (Rus-
sia, Ukraine, Belarus, the Baltic countries).
Shkolnokov et al. (17) studied cancer mortality in
Russia and Ukraine and suggested a number of
hypotheses that could explain the observed rapid
increase in the 1980s followed by a marked de-
cline in the 1990s. The authors provide evidence
of a significant under-recording of cancer deaths
among the elderly, especially in rural areas, and
changes in coding practices in the 1980s. In No-
vember 1984, the Ministry of Public Health of the
USSR issued Order 1300 to improve the system of
cause-of-death registration. Furthermore, the ac-
tive development of a territorial network of can-
cer dispensaries in the former republics, includ-
ing Moldova, at that time could intensify attention
to the problem of cause-of-death registration and
partially contribute to the growth of cancer mor-
tality at older ages in the 1980s.

In March 1989, the Ministry of Public Health in-
troduced more radical changes in coding prac-
tices, which caused a huge growth in the number
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Figure 3. Standardized death rates from neoplasms (without cancer of genital organs and cancer of the
genitourinary system) in the Republic of Moldova, 1965-2018, both sexes, all ages (per 100000). Semi-
logarithmic scale.

Source: author’s calculations based on HCD Database, NAPH, and NBS.
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Figure 4. Standardized death rates from cancer of genital organs and the urinary system in the Repub-
lic of Moldova, 1965-2018, all ages, both sexes (per 100000). Semilogarithmic scale.
Source: author’s calculations based on HCD Database, NAPH, and NBS.
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of deaths from “Senility” in the former USSR re-
publics.

According to this directive, if malignant neoplasm
co-existed with cardiovascular disease, the for-
mer had to be registered as an underlying cause
of death. These changes in coding practices in the
1980s and a return to a previous registration cus-
tom in the 1990s may serve as a plausible expla-
nation of the increase in cancer mortality among
the elderly in the 1980s and its decline in the
1990s. The same authors attribute some reduc-
tion in male mortality from cancer in middle age
groups in the 1990s to a combination of a cohort
effect and a simultaneous sharp rise in mortality
from competing causes of death like cardiovascu-
lar diseases and accidents.

A higher proportion of the rural population in
Moldova as compared to other European ex-So-
viet republics may partially lead to a higher pro-
portion of under-registered cancer deaths among
the elderly in the 1960s and 1970s. The compara-
tive analysis of life expectancy and causes of
death between Moldova and Ukraine (18) demon-
strated a lower level of cancer mortality in Mol-
dova, especially among men, in the 1960s and
1970s. The gradual improvement in cancer regis-
tration and increased societal attention to this is-
sue, particularly in the aftermath of the Chernobyl
disaster in 1986, may account for part of the in-
crease in cancer mortality in the 1980s.

In Moldova, as in Ukraine or Russia, cancer mor-
tality declined steadily in the 1990s, contrasting
with large fluctuations in mortality caused by car-
diovascular diseases and deaths from injury in
the late 1980s and the 1990s. The absolute insen-
sitivity of cancer mortality to the social and eco-
nomic upheavals of this period demonstrated for
Moldova was previously observed for other coun-
tries of the ex-USSR (19, 20). In the case of Mol-
dova, the decline in overall cancer mortality in the
1990s is primarily attributed to lung cancer. To
explain this mortality reversal, we assume the hy-
pothesis on competing risks earlier proposed by
Shkolnokov et al. to explain the same phenome-
non, at least partially, in Russia and Ukraine. We
suggest that the rapid growth of mortality from
diseases of the circulatory system and accidents
caused by the economic and the social crisis of the

1990s in the country increased the risk of dying
from these causes among people suffering from
cancer (17, 21). Indeed, after the end of the eco-
nomic decline of the 1990s, Moldovan trend in
male mortality from lung cancer resumed its slow
growth that persists up to now. Furthermore,
changes in coding practice along with the growth
in the number of deaths from “senility” may also
be partly responsible for the decrease in cancer
mortality in the 1990s. In Moldova, deaths classi-
fied under senility were redistributed by a special
method between diseases of the cardiovascular
system before the analysis (22).

Similar dynamics in mortality due to lung cancer
and other tobacco-related neoplasms among
adult males can be observed, for example, in
Ukraine and Russia. In Moldova, like in other ex-
Soviet countries, the period of growth is directly
linked to the spread of tobacco consumption, as
well as to the environmental pollution triggered
by the rapid development of the industry and ag-
riculture at that time. However, the economic re-
cession in the late 1980s in the former USSR fol-
lowed by the economic crisis in the newly inde-
pendent states reduced the industrial and agricul-
tural pollution and tobacco consumption habits in
these countries (20).

The lack of progress in mortality from uterus can-
cer since the mid-1980s and its rapid growth for
breast cancer are mainly attributed to insuffi-
ciently-organized screening programmes and in-
adequate diagnostic capacities. Thus, according to
the recent population-based study in ten FSU re-
publics, Moldova and Armenia have the largest
proportion of cervical cancer (>50%) diagnosed
at late stages (II-1V) (23).

The contrasting trends in mortality from stomach
and colon cancers described in Moldova and other
developed countries refer to the changes in tradi-
tions of food preparation and eating habits. Thus,
declining mortality from stomach cancer is
closely associated with the increased food variety
in a diet, while the rise in mortality from cancer of
the intestine is positively correlated with the con-
sumption of meat and animal fat (24). In Moldova,
as in other countries of the FSU, this phenomenon
has showed an enormous delay compared to

Western countries.
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CONCLUSIONS

1. Despite the increasing trend in overall cancer mortality during 1965-2018, the analysis of deaths
by age and specific causes revealed opposite trends. Certain malignant neoplasms (originating in
stomach, uterus, leukaemia in children) showed some progress, while the occurrence of other can-
cers (lung, breast, and intestine cancer) significantly worsened. This requires the strengthening of

appropriate preventive measures.

2. The moderate decline in mortality from lung cancer in the ‘90s should be interpreted with caution.
This can refer to the changes in the coding practice of causes of death and to the competing life-
threatening risks from the causes that were more sensitive to the social and economic conditions
of the 1990s, such as cardiovascular diseases and deaths from injury and poisoning.
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