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ABSTRACT.

After the period of fluctuations related to the socio-economic crisis of the 1990s, life expectancy at
birth in Moldova mainly stagnated until 2005 in females and 2010 in males. Recent trends show
moderate improvements until the COVID-19 pandemic. The article presents regional differences in
mortality in Moldova to identify the most problematic districts. Data and methods: regional data on
mortality by cause were analysed for three five-year periods around 1993, 2004 and 2014. Differences
in life expectancy at birth between the leading districts and the lagging districts were decomposed by
age and cause of death. Results: The gradient in life expectancy was revealed between the northern
districts and the municipality of Chisinau, where mortality is low, and the belt of the districts located
mainly in the centre, where mortality is high. Cardiovascular and digestive diseases in both sexes, as
well as external causes of death in males were responsible for the interregional mortality
differentiation. Recent growth in life expectancy was accompanied by an increasing interregional
differentiation of mortality from cardiovascular diseases among the elderly and external causes of
death among the middle-aged. The progress was the most significant in the municipality of Chisinau,
while in the rest of the country, it largely reflected the recovery from the severe socio-economic crisis
of the 1990s. Conclusions: The districts falling within the red belt of high mortality have made no
progress in terms of population health since independence. In this geographic area, preventive
measures aimed at reducing the risk factors associated with cardiovascular disease, liver cirrhosis and
external causes of death are needed.

Keywords: causes of death, life expectancy, Moldova, mortality, regional analysis

Dupa perioada de fluctuatii legate de criza socioeconomica din anii 1990, speranta de viata la nastere
in Moldova a stagnat pana in 2005 la femei si pana in 2010 la barbati. Tendintele recente arata o
ameliorare moderata a situatiei pana la pandemia de COVID-19. in articol sunt prezentate diferentele
regionale ale mortalitatii in Moldova pentru a identifica cele mai problematice raioane. Date si
metode: datele regionale privind mortalitatea pe cauze de deces au fost analizate pentru trei
perioade de cinci ani apropiate de anii 1993, 2004 si 2014. Diferentele in speranta de viata la nastere
intre raioanele avansate si raioanele ramase Tn urma au fost analizate din perspectiva varstei si a
cauzelor de deces. Rezultate: Diferente in speranta de viata au fost evidentiate intre raioanele nordice
si municipiul Chisindu, unde mortalitatea este scazuta, si centura raioanelor situate preponderent in
centru, unde mortalitatea este Tnalta. Bolile cardiovasculare si ale tractului digestiv la ambele sexe,
precum si cauzele externe de deces la barbati au determinat diferentierea interregionald sub
aspectul mortalitatii. Cresterea recenta a sperantei de viatd a fost Tnsotitd de o diferentiere
interregionala crescanda a mortalitatii, cauzate de bolile cardiovasculare in randul varstnicilor si de
cauzele externe de deces in randul persoanelor de varsta mijlocie. Progresul cel mai semnificativ s-a
inregistrat in municipiul Chisindu, in timp ce Tn restul tdrii acesta a reflectat in mare masura
redresarea de dupa criza socioeconomica severa din anii "90. Concluzii: Raioanele care se incadreaza
in centura rosie a mortalitatii Tnalte nu au Tnregistrat niciun progres in ceea ce priveste sandtatea
populatiei in perioada independentei. In aceastd zon& geografica sunt necesare masuri de preventie,
care sa vizeze reducerea factorilor de risc asociati cu bolile cardiovasculare, ciroza hepatica si cauzele
externe de deces.

Cuvinte cheie: cauze de deces, speranta de viatd, Moldova, analiza regionald

MNMocne nepuoaa konebaHWii, CBA3AHHbLIX C COLMANbLHO-IKOHOMUYECKMM Kpusmcom 1990-x rr.,
oXmaaemMas NpPoAOC/IXKUTENBEHOCTb XU3HW MPY PoXAeHU B MonjoBe B OCHOBHOM He perncTtpmpoBana
Kakoro-nnbo nporpecca Ao 2005 r. y xeHwuH 1 go 2010 r. y Myxu4uH. [MocnegHne TeHAeHUMN
MOKa3bIBalOT yMepeHHOoe yaydlleHne 340p0Bbsa HaceneHnsa BnaoTh 4o naHgemumn COVID-19. B cTatbe
npeAcTaBneHbl perMoHanbHble Pasinyng CMepTHOCTU B MonjoBe C Lienbio onpegeneHns Hanbonee
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NPo6eMHbIX PaioHOB. [lJaHHbIe 1 MeTO/bl: PermoHanbHble AaHHbIE MO MPUYNHAM CMePTHOCTU Bbln
NPoaHanM3npPoBaHbl 3a TPU NATUIETHUX Nepuoa, npunerarowmx K 1993, 2004 n 2014 rr. Pasnnunsa B
OXWNAAEMOW NPOAC/IKUTENBHOCTU XU3HW MNPU  POXAEHUM MeXAy BeaylnMU U OTCTarLWnMm
parioHamMu 6bINN PAaCcCMOTPEHbl Ha OCHOBE JeKOMMO3MUMM MO BO3PpacTy W MpUYnMHaM CMepTu.
PesynbTaTbl: 6bLIV BbIABAEHbI PAa3INUNSA B OXUAAIEMONM MPOAO/IXKUTENbHOCTU XU3HU  MexXay
ceBepHbIMU paioHaMW N MyHUUMANEM KULWIWH3Y, rAe CMepPTHOCTb HWU3Kasd, M MOACOM pPalioHOB,
PacrnonoXeHHbIX B OCHOBHOM B LEHTpe, rje CMepTHOCTb Bblcokas. CepgeyHo-cocyaucTble U
nuLeBapuTeNbHble 3ab60/1eBaHNA Yy 060MX MOJIOB, a TakXe BHeLUHWe MPUYMHBI CMEPTU Y MYXKUUNH
onpegensoT MeXpermoHanbHy anddepeHumaunio CMEepPTHOCTMW. HepasHuii poct
NPOAO/IKNTENBHOCTM KU3HW COMPOBOXAANCA YCUIEHMEM MeXpernoHanbHon guddepeHumnaumn
CMepTHOCTM OT CepAeYHO-COCYANCTBIX 3a601eBaHU Cpean NOXUbIX A4eN N OT BHELUHUX NMPUYnH
CMepTU Ccpean L, cpejHero Bo3pacTa. Mporpecc 6bi1 Hanbonee 3Ha4YMMbIM B MyHULMANK KULWIHIY,
B TO BpeMs Kak B OCTa/lIbHOW 4acCTW CTpaHbl OH B 6OJbLUeli cTeneHW oTpaxan BOCCTaHOB/EHMe
nokasartesieil nocne TAXENOoro CouMasbHO-3KOHOMUYECKOro Kpusunca "90-x rr. BblBoApbl: parioHbl,
nonajarolie B KPACHbIA MOSAC BbICOKOW CMEPTHOCTW, He AobuancCb Kakoro-nmbo nporpecca B
0o6nactn 340pOBbSA HaceNeHUs 3a Mepuoj He3aBUCMMOCTY, YTO BbI3biBaeT HeEObXOANMOCTb
npoduaakTUYeckKMx Mep Mo CHUXeHUO ¢GakToOpoB puUCKa CepAeYHO-COCYAUCTbIX 3abonesBaHuin,
LMppo3a NevyeHn 1 BHELUHWX NPUYMH CMepTU.

Kiro4eBble c/10Ba: npu4uHsl cMepmu, NPOOOAXCUMENLHOCMb HU3HU, M0a1008a, pe2uoHaNbHbIU aHAAU3

JEL Classification: 1100
UDC: 614: 612.68+314.4+311.21:612.68(478)

INTRODUCTION

In Moldova, life expectancy has fluctuated over the past five decades without a great deal of progress,
either during the Soviet period or after independence. Following rapid improvements in the early
1960s, life expectancy began to decline in both men and women. The anti-alcohol campaign initiated
by the Soviets in 1985 resulted in a significant but brief increase in life expectancy in 1985-89. After
proclaiming independence in 1991, the situation started to deteriorate very rapidly, with the result
that in the mid-1990s life expectancy was roughly in line with the values observed before the anti-
alcohol campaign. Short-term progress in life expectancy in the late 1990s did not indicate a reversal
of the adverse long-term trend. Among males, the situation remained stagnant until 2010, followed by
very moderate improvements. Among females, a steady life expectancy growth started in 2005 and
accelerated after 2010. After 55 years of evolution, male life expectancy in 2019 (66.6 years) was just
one year higher than in 1965. Female life expectancy gained 5.0 years over the same period and
reached 75.0 years in 2019 (Penina et al., 2022). The COVID-19 pandemic reduced life expectancy in
2020 for both males and females by approximately 1.0 years (Gagauz et al., 2021). Previous studies on
cause-specific mortality trends in Moldova showed that the long-term decline and short-term
fluctuations in Moldovan life expectancy were mainly driven by three causes of death: diseases of the
circulatory system and digestive system in both sexes and external causes of death in men. Recent
improvements were largely due to a steady decline in mortality from cerebrovascular diseases among
older females and mortality from external causes of death among young males. Further, an
exceptionally high level of mortality from diseases of the digestive system with no obvious gender gap
was found as a particular characteristic of the Moldovan mortality pattern (Penina, 2017).

This paper looks at the evolution of regional disparities of mortality in Moldova during the period of
independence since 1991. We focus on three five-year periods, which represent the following periods
in the post-independence life expectancy evolution (Fig. 1):
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e The period of socio-economic crisis (1991-1995) during which life expectancy declined rapidly;

e The stagnation period (2002-2006) when life expectancy after a short post-crisis recovery in the late
1990s mainly stagnated for both sexes;

e The period of recent improvements (2012-2016) in which life expectancy started increasing.

Figure 1.
Life expectancy at birth since the late 1950s in Moldova, by sex
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Notion: the vertical lines refer to three study periods: socio-economic crisis (1991-1995), stagnation (2002-2006) and
recent improvement (2012-2016).
Source: (Penina et al., 2022)

The main hypothesis of the study is that the high level of mortality in the country coexists with
important regional variations in mortality, which are not constant over time. Our research questions
are as follows:
1. How has the regional pattern of life expectancy at birth in Moldova changed during the three
periods?
2. What causes of death and what age groups account for the interregional variation in life expectancy
and how has their impact evolved?

LITERATURE REVIEW

Studies on regional differentiation of mortality, including in small areas, have always been at the centre
of concerns of public health experts, as they provide valuable information for effective health policies
(Denisenco, 2007). For example, the geographical diversity of mortality in Ukraine between the leading
western regions and lagging eastern regions in males or south-eastern regions in females was primarily
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attributable to cardiovascular diseases and external causes of death (Poniakina, 2014). More recent
studies on regional mortality differences in this country showed that in addition to the south, with
historically low life expectancy, the north has emerged as a region with the worst situation in mortality
(Levchuk and Luschik, 2019). A distinct division was found between the southwest and north-east in
Russia both in terms of total mortality and cause-specific mortality patterns (Vallin et al., 2005).
Interregional disparities in Belarus were mainly due to a growing advantage of the capital vis-a-vis the
rest of the country (Grigoriev et al., 2013). Moreover, in Belarus, extremely high mortality rates from
alcohol poisoning were found in the areas bordering Russia and Lithuania (Grigoriev et al., 2016).

The Republic of Moldova comprises three geographical regions (north, centre and south), Transnistria
and the municipality of Chisinau with the capital of the same name (Fig. 2). Transnistria, located in the
eastern part of the country, announced its independence in 1990, but Moldova still considers it part of
its country. After proclaiming independence in 1991, Moldova adopted the Soviet territorial-
administrative division, according to which the country was divided into 40 districts called “rayon”,
four city soviets and six cities of republican subordination. In 1990, the names of some localities were
changed or restored. In 1994, the new law on the territorial-administrative division was adopted,
whereby the country consisted of 38 districts, four municipalities (Chisinau, Balti, Bender and Tiraspol)
and Autonomous Territorial Unit (ATU) Gagauzia that received a special status. The administrative-
territorial division was changed in 1999 when the districts were merged into bigger counties called
“judet”. The country was divided into ten counties, the municipality of Chisinau, ATU Gagauzia and
Transnistria. This division remained in existence until 2002 when the principle of district-based
classification was reinstated. Since 2003, the administrative division consists of 32 districts, the
municipalities of Chisinau and Balti, ATU Gagauzia and Transnistria. Following the return to the
district-based division, two districts (Causeni and Vulcanesti) that existed before 1999 were not
restored.

Figure 2.
Geographic location and territorial division of Moldova: regions and districts

Vinnytsya

Botosani

Source: based on GADM data (https://gadm.org/)
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The process of depopulation that affected Moldova during the period of independence involved
significant regional differences. After the last Soviet population census in 1989, Moldova carried out two
population censuses in 2004 and 2014 without including Transnistria. The latter conducted two
population censuses independently of Moldova in 2004 and 2015. The total population in Moldova
declined from 4335 thousand in 1989 to 3799 thousand (with Transnistria) and 3243 (without
Transnistria) in 2004. In 2014, Moldova's population decreased to 3297 thousand with Transnistria and
2821 without Transnistria. According to the last census (without Transnistria), in 20 of the 35
administrative units, where 34% of Moldova’s population resides, the total population is under 70000. At
the same time, 66% of the population lives in administrative units with a total population of over 70000,
including the municipality of Chisinau which is home to 24% of the population. Compared to the 2004
census, the largest decrease was observed in the number of units with a total population of 100000
inhabitants and more (from eight to two). Districts in the north have the highest proportion of the older
population due to lower fertility rates and longer life expectancy. At the same time, the regions of the
centre and the south have a younger population structure. From an economic perspective, there is a
huge difference between the municipality of Chisinau, with almost 60% of GDP, and the rest of the
country (MADRM, 2020). Very few studies on regional mortality differentiation exist in Moldova. In
previous studies, a mortality gradient between districts in the north, where life expectancy is higher, and
districts in the Centre, where life expectancy is lower was found (Gagauz and Pahomii, 2017). Further,
the central and southern regions were found more susceptible to higher premature mortality from
COVID-19 infection compared to the municipality of Chisinau and northern districts (Pahomii, 2020).

DATA AND METHODS
Data

The de-identified database of individual medical death certificates provided by the National Public Health
Agency (NPHA) was used. The NPHA has been responsible for the centralised coding of causes of death
since 1991 under the 9% revision of the International Classification of Diseases and Causes of Death (ICD)
and since 1998 under the 10% revision of ICD. Deaths refer to the place of residence of the deceased. Since
the data were available at the level of localities, it was possible to arrange it according to the current
territorial division for three periods: 1991-95, 2002-06 and 2012-16. For the period 1991-95, we had to
make two assumptions concerning the two districts that were not restored in 2003. First, deaths registered
in the district of Cainari were attributed to the district of Causeni. Second, deaths registered in the district
of Vulcanesti were attributed to ATU Gagauzia. The same assumption was made for population counts.
Mortality data were aggregated based on a shortlist of causes of death presented in Table 1. For
Transnistria, official statistics were available until 1997. Data on the total number of deaths by cause were
collected from the Statistical Office of Transnistria for the period since 2002.

Table 1
List of causes of death used in the analysis with corresponding ICD-9 and ICD-10 codes

Cause ICD-9 ICD-10
Infectious diseases 001-139 A00-B99
Neoplasms 140-239 C00-D48
Cardiovascular diseases 390-459 100-199
Respiratory diseases 460-519 J00-J98
Digestive diseases 520-579 K00-K93
External causes 800-999 V01-Y98
lll-defined causes, including senility 780-799 R0O0-R99
Other causes 240-389, 580-779 D50-H95, L00-Q99
All causes 001-999 A00-Y98

Notion: ill-defined causes of death were redistributed between other causes of death proportionally or by a
special method
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Population counts, according to the 2004 and 2014 censuses were used. For the 2014 census, we
used the population counts officially adjusted by the National Bureau of Statistics (NBS) due to
incomplete registration. For both years, the population refers to the usually resident population,
which excludes the temporary absent population (more than 12 months). For the period 1991-1995,
we relied on the official annual estimates for 1993 based on the 1989 census. For Transnistria, we
used the results of the population census conducted independently in 2004, while for the 2015
census, the data by age were unavailable.

The data underwent preliminary treatment prior to analysis due to an increase in mortality from ill-
defined causes (780-799 under ICD-9) in the 1990s. lll-defined deaths were almost entirely
represented by the senility item (797 under ICD-9), with the share in total mortality ranging from less
than 1% in the Orhei district to 35% in the Soldanesti district. To address the issue of senility mortality
growth, we used the same approach as at the national level. In particular, deaths due to senility were
attributed to cardiovascular disease for the age group 80 years and older and redistributed
proportionally between all causes of death for the age group less than 80 years. For the periods 2002-
2006 and 2012-2016, ill-defined causes of death (RO0-R99 under ICD-10) made up less than 1% of the
total number of deaths and were redistributed proportionally between all causes of death.

Methods

Abridged life tables were computed using the methods described by Chiang (Chiang and World Health
Organization, 1979). To estimate the 95% confidence intervals for life expectancy, we used the
Silcocks et al. method (Silcocks et al., 2001). Life tables were produced by sex, district and
geographical region. The contribution of mortality by age and cause of death to the difference in life
expectancy between the two groups of populations were computed based on the method of
decomposition (Andreev and Shkolnikov, 2012).

Data were analysed in R using the packages “PHEindicatormethods” (life tables, confidence intervals)
(Anderson et al., 2020) and “DemoDecomp” (decomposition of changes in life expectancy) (Riffe,
2018). Thematic maps were produced using the package “tmap” (Tennekes, 2018) and shapefiles from
the GADM website (https://gadm.org/). The “Jenks” optimisation method of classification, which
maximises the differences between the categories of observations was used to produce all the
thematic maps.

RESULTS

Changes in life expectancy

Table 2 provides life expectancy at birth by geographic regions over three time periods. In the 1991-
1995 period, which refers to the socio-economic crisis, life expectancy was above the national average
only in the municipality of Chisinau and in the northern region for both sexes. Life expectancy was
close to the national level for women in Transnistria and below for other sex and regional categories.
The most unfavourable situation in the early 1990s was found in the central region, where life
expectancy was almost 2 years lower than the national average and 4 years lower than in the capital
for both sexes. During the stagnation period, in 2002-2006, the situation remained practically
unchanged in all regions and the municipality of Chisinau. The period 2012-2016 saw some
improvements, particularly in the capital, where life expectancy increased by more than 3.0 years for
both sexes compared to 2002-06. In other regions, the increase was smaller, amounting to
approximately two years for women and one year for men. Leaving aside the municipality of Chisinau,
which undoubtedly holds the leading position, recent progress has been more pronounced in the
centre and the south than in the north. The northern region, which had a life expectancy similar to
that of the capital in the early-1990s and at the beginning of the millennium, experienced much less
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growth, particularly among men. Despite the different degrees of the recent amelioration, the
differentiation between the leading north and the municipality of Chisinau on the one hand and the
lagging central and southern regions on the other is still evident. The central region remains the most
backward.

Table 2
Life expectancy at birth and its changes by geographic regions, Moldova since 1991

Life expectancy Changes in life expectancy

Geographic region _ I B}
grap 3 CEeEs | s e COlsES 2002-2006 / 1991-1995 /

2002-2006 2012-2016 2012-2016
Males

North 64.2+t0.4 64.2+t0.4 65.0+0.5 0.0 0.8 0.8
Centre 61.7£t0.4 62.5:t0.4 63.7+0.4 0.8 1.2 2.0
South 62.3:t0.5 62.8:t0.5 64.1£0.6 0.5 1.3 1.8
Transnistria 62.3+0.6 61.8£0.6 - -0.5 - -

Mun. Chisinau 65.3:t0.5 64.8:t0.5 68.6+0.5 -0.5 3.8 3.3
Moldova 63.2£0.2  63.2+t0.2  65.2+0.2 0.0 2.0 2.0

Females

North 72.0£0.4 72.6+0.4 74.3:0.4 0.6 1.7 2.3
Centre 68.6£0.4 69.3:t0.4 71.6+0.4 0.7 2.3 3.0
South 69.6£0.5 70.4+0.5 72.5+0.5 0.8 2.1 2.9
Transnistria 71.0£0.5 71.7+0.6 - 0.7 - -

Mun. Chisinau 72.7¢0.5 73.5£0.5 76.7+0.5 0.8 3.2 4.0
Moldova 70.6£0.2 71.4+0.2 73.7+0.2 0.8 2.3 3.1

Source: calculations based on NPHA, NBS and Transnistrian statistical office data

Figures 3 and 4 illustrate the changes in the regional profile of life expectancy at birth in Moldova for
males and females, respectively. The maps are based on the statistical classes common to the three
periods. In this way, one can see how the geography of mortality modified while keeping track of
patterns from one period to the next. A considerable transformation over 30 years can be observed.
The period of socio-economic crisis in the early 1990s was marked by a distinct differentiation between
the northern districts and the municipality of Chisinau, on the one hand, and the rest of the country, on
the other hand. Among males, the two municipalities and the northern districts of Riscani and Drochia
adjacent to the municipality of Balti were in the most advantageous position. Among females, the health
situation in the northern districts of Briceni, Ocnita and Riscani was even better than in the capital.
Nearly all central and southern districts had low and very low life expectancy. Even in the districts
directly adjacent to the capital, the socio-economic crisis of the 1990s seriously degraded the
population's health. It is especially apparent in the case of the map for females, where the capital of the
country is encircled by districts with very low life expectancy values. A decade later, in 2002-2006, the
situation began to improve in the north and less so in the south. At the same time, most of the central
districts, Transnistria (men) and some southern districts continued to face serious health problems. The
homogenisation process continued slowly and in the next decade. By 2012-2016, the picture had
completely changed. The situation has improved not only in the north and the south, but also in the
central districts directly adjacent to the capital, particularly in males (the districts of laloveni, Anenii Noi,
Criuleni).

Following these transformations, a belt of high-mortality districts was formed by 2012-2016,

extending from the Soldanesti district in the northeast to the Cantemir district in the southwest.
These districts identified as the most lagging had a life expectancy at birth in 2012-2016
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corresponding to the 1991-95 national level or lower (63.2 years) in males and under the lower limit of

the 2002-2006 national life expectancy in females (71.2 years). For both sexes, the following eleven
districts were the most lagging ones: Soldanesti, Rezina, Telenesti, Orhei, Calarasi, Nisporeni, Hincesti,

Leova, Cimislia, Basarabeasca and Cantemir. The last four districts refer to the southern region and
are directly adjacent to the central region.

Figure 3.

Regional profile of life expectancy at birth in 1991-1995, 2002-2006 and 2012-2016, Moldova,

males

Males, 1991-1995

Males, 2002-2006

Males, 2012-2016

Life expectancy
at birth

59.1 to 60.0
60.0 t0 62.8
62.81064.3
64.3 to 66.0
66.0 to 68.6
Missing

Life expectancy
at birth

59.1t0 60.0
60.0 to 62.8
6281t064.3
64.3 to 66.0
66.0 to 68.6
Missing

at birth

59.1 to 60.0
60.0t0 62.8
62.81064.3
64.3 t0 66.0
66.0 to 68.6

Missing

Life expectancy

Data classification method: "Jenks natural breaks"

Source: calculations based on NPHA, NBS and Transnistrian statistical office data

Figure 4.

Regional profile of life expectancy at birth in 1991-1995, 2002-2006 and 2012-2016, Moldova,

females

Females, 1991-1995

Females, 2002-2006

Females, 2012-2016

Life expectancy
at birth

66.6 to 69.5
69.5t071.2
712t0727
727t0744
74410767
Missing

Life expectancy
at birth

66.6 t0 69.5
69.51t071.2
71210727
72710744
74410 76.7
Missing

at birth

66.6 to 69.5
69.5t071.2
712t0727
727t0744
74.4t076.7

Missing

Life expectancy

Data classification method: "Jenks natural breaks"

Source: calculations based on NPHA, NBS and Transnistrian statistical office data Interregional mortality differentiation

The difference in life expectancy at birth between two subgroups of the Moldovan population having
the highest and lowest life expectancy was decomposed by age and cause over three study periods.
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The two population subgroups were represented by the 11 most backward districts and the
municipality of Chisinau as the leading unit. About 20% of the population resides within each selected
group, according to the 2014 census.

Among men (Fig. 5), the gap in life expectancy at birth during the crisis of the early 1990s was -3.4
years. More than 70% of this difference (-2.4 years of -3.4 years) was attributed to higher mortality at
the age of 20 to 59 years in the backward districts compared to the capital. The impact of younger and
older age groups was less important (-0.7 and -0.3 years, respectively). In terms of causes of death,
major men's losses in the 1990s were attributed to diseases of the respiratory system (-1.0 year),
diseases of the digestive system (-0.9 year) and external causes of death (-1.0 year). Other diseases,
including diseases of the circulatory system, had less impact. Diseases of the respiratory system were
particularly important for infants, though the negative contribution was perceptible and for adult
men. The influence of external mortality was especially significant in young men aged 20-29 years,
while mature adult men suffered more from diseases of the digestive system.

Figure 5.
Contributions of mortality by age and cause to differences in life expectancy at birth between
the most backward districts and the municipality of Chisinau over three periods, males
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In the period 2002-2006, the interregional differentiation of mortality between the two male
population subgroups decreased (-2.5 years). The negative contribution of infant mortality from
respiratory diseases and that of adult mortality from external causes declined. No marked differences
were noted in cardiovascular mortality. In the municipality of Chisinau, the situation with
cardiovascular disease and infections even deteriorated. The positive contribution of cancer mortality
in older men was preserved during the stagnation period due to the higher mortality in the capital
than in the lagging districts. The third period was marked by a significant increase in interregional
disparities in male mortality between the two subgroups. The gap in male life expectancy has doubled
(-6.0 years). The main contributors were external causes of death (-1.8 years), diseases of the
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circulatory system (-1.6 o years) and diseases of the digestive system (-1.0 years). This period was
characterised by important progress in old-age cardiovascular mortality in the capital and its absence
in the lagging subgroup. The gap also started to increase due to the worsening situation with cancer
mortality at working age in the lagging subgroup, while in older men the differentiation decreased.

Among women (Fig. 6), the difference in life expectancy at birth between the two analysed population
subgroups was greater than among men in the first two periods (-4.2 and -4.4 years, respectively) and
the same in the third period (-6.0 years).

Figure 6.
Contributions of mortality by age and cause to differences in life expectancy at birth between
the most backward districts and the municipality of Chisinau over three periods, females
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Unlike men, the period of stagnation among women was not characterised by an attenuation of
interregional differentiation in mortality. In effect, the decomposition results for the first two periods
were virtually identical. Another important difference from men was the larger impact of old-age
mortality. If among males, the contributions of older age groups became apparent only during the
third period, then among females, these age categories played an important role throughout the
entire period, with a growing contribution of the last age group 80 years and older. Diseases of the
circulatory system and diseases of the digestive system played a crucial role in the interregional
differentiation of female life expectancy over the whole period of independence. These two health
conditions alone were responsible for 75-80% of the life expectancy gap in females. Mature adult
females from the lagging districts were more susceptible to digestive disorders than their
counterparts from the capital. At the same time, the elderly women living in the municipality of
Chisinau benefited from better cardiovascular mortality control. The widening gap in female life
expectancy during the third period was largely explained by the increasing differentiation in
cardiovascular mortality. In contrast to males, external causes were of little importance for the health
of Moldovan females. Nevertheless, the negative contribution of this type of mortality increased in the
last period (12% of the total difference). Women living in the municipality of Chisinau had a higher risk
of dying from neoplasms in older age groups than women living in the lagging districts. Similar to
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males, this differentiation subsided during the third period, but the negative impact of neoplasms in
working-age groups became visible.

DISCUSSION

The paper discusses regional changes in life expectancy and causes of death in Moldova since
independence. The three five-year periods chosen reflect the evolution of life expectancy in Moldova
following independence that covers the socio-economic crisis of the 1990s, the stagnation of
population health during the first decade of the millennium and the recent period of improvements.
The geographic diversity of the health of the Moldovan population seemed to be established before
the country's independence. During the severe crisis of the 1990s, the health conditions of Moldovan
men and women in the north of the country and the municipalities of Chisinau and Balti were much
better than in the rest of the country. Among women, the health situation was even somewhat more
favourable in some northern districts than in the municipalities. At the same time, the central and
southern regions and Transnistria experienced much more health problems. The end of the socio-
economic crisis and the beginning of the new millennium have not substantially improved the health
of the Moldovan population, including those living in the capital. Some positive changes in overall
mortality observed during the stagnation period in some districts, especially in the most backward
ones, were most likely due to the temporary post-crisis recovery. Previous studies have shown that in
Moldova, the short-term increase in life expectancy that occurred in the late 1990s during the
continuing socio-economic crisis was attributed to the population’s adaptation to new social and
economic conditions, rather than the beginning of a new sustained positive trend.

The recent increase in life expectancy in Moldova was largely due to the improvement in the health of
the population living in the municipality of Chisinau and, to a lesser extent, in certain northern
districts among women (Briceni, Edinet and Drochia districts). Our findings indicate that progress in
life expectancy in most northern districts after independence was fairly modest. Here, the situation
remained stagnant rather than improving, particularly for men. Nevertheless, with better initial
positions, the situation in the north was still better than in the south or in the centre. In other districts,
except for those falling into the red belt of high mortality, the progress achieved during 30 years of
independence has made it possible to exceed the national average 1991-1995 or to get closer to the
national average 2014-2016. Finally, in the most backward eleven districts, there has been no
progress in life expectancy. Here, the health of the population remained at the same level as during
the socio-economic crisis of the 1990s, if not worse.

The breakdown of the difference in life expectancy at birth between the municipality of Chisinau and
the most backward districts revealed the three key causes of death that account for interregional
differentiation of mortality: diseases of the circulatory system, diseases of the digestive system and
the group of external causes in males. The same causes of death were responsible for the long-term
negative trend in life expectancy in Moldova since the mid-1960s and its growing gap with Western
countries. The municipality of Chisinau has made significant progress in life expectancy over the last
decade, primarily by improving cardiovascular mortality control among the elderly. This progress was
more evident in females compared to males. In a few northern districts (in particular, Drochia, Briceni
districts) and the municipality of Balti, the advances in cardiovascular mortality over the period of
independence were also marked. Unfortunately, there has been much less progress in other districts,
where standardised cardiovascular mortality rates after deteriorating in 2002-2006 have merely
returned to the 1991-1995 baseline. It is important to remember that in the early 1990s, the peak in
cardiovascular mortality caused by a devastating socio-economic crisis was especially high in the
country. Surely these changes cannot be viewed as genuine improvements leading to a stable
increase in life expectancy growth at the national level. Regional variations in cardiovascular mortality
over the past 30 years indicate enormous inequalities in population health between the capital and
the rest of the country. Consequently, recent gains in life expectancy at the national level were more
than modest, while the cardiovascular revolution did not reach Moldova.
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Diseases of the digestive system were the second cause of death playing a key role in interregional
mortality differentiation. The impact of this pathology mostly represented by cirrhosis of the liver was
found highly important both in males and females, the middle-aged being the most affected age
group. Earlier studies have indicated that the growth of mortality from liver cirrhosis was
exceptionally rapid in Moldova in the 1970s and did not cease until the Gorbachev anti-alcohol
campaign. The subsequent trend was upward or stagnant, followed by a recent moderate
improvement for women. Furthermore, the male-female ratio of mortality from liver cirrhosis was
found to be close to one, especially in the 1980s and 1990s, indicating indirectly the influence of the
same determinant factor on both genders. The unfavourable evolution of mortality from liver
cirrhosis in Moldova is closely linked to hazardous alcohol consumption. According to the WHO Global
Status Report on Alcohol (WHO, 2018), Moldova was among the most consuming countries with 15.1
litres of total alcohol consumed per adult aged 15 years and older in 2016. Moldova is much closer to
the wine-drinking culture, also known as the “wet” or Mediterranean culture, characterised by a high
per capita alcohol consumption, lower rates of drunkenness and high levels of chronic consequences
of alcohol use such as liver cirrhosis (Room and Makeld, 2000; Landberg, 2010). In Moldova,
homemade wine consumption dominates the total unrecorded consumption (about 80% for both
sexes) and represents about 30% of the total alcohol consumed (WHO, 2014).

Our results show that external causes of death have contributed to regional differentiation of all-cause
mortality mostly for men and far less for women. The improvements in the municipality of Chisinau,
combined with the worsening situation in the most backward districts, increase the interregional
differentiation of this type of mortality and slow down the progress at the national level. Morbidity and
mortality from injuries are primarily associated with the “dry” or Nordic type of drinking culture that is
characteristic of many European countries of the former Soviet Union, such as Ukraine or Russia, where
strong alcoholic beverages are traditionally consumed (Levchuk, 2009). The consequences of acute
alcoholism, such as external causes of death, are often related to this type of drinking pattern (Rehm et al.
2003).

Mortality from neoplasms did not have a sizable impact on interregional variations in life expectancy.
In comparison with the most backward districts, this type of mortality, particularly among the elderly,
was higher in the municipality of Chisinau, which forwarded much further along the path of the
epidemiologic transition. The increasing negative contributions of neoplasm mortality in middle-aged
groups indicate the worsening status of cancer mortality in the most affected districts. This contrasts
with a declining positive contribution from cancer mortality at an older age, which reflects advances in
cancer treatment in the capital. The continuation of these divergent trends will accelerate
interregional mortality differentiation in the future.

CONCLUSIONS

The main groups of causes of death that account for the long-term negative trend in life expectancy in
Moldova are also responsible for its interregional variations. These groups include diseases of the
circulatory system, diseases of the digestive system and external causes for men. There is a mortality
gradient between the northern districts and the municipality of Chisinau in which life expectancy is
higher and the central districts in which life expectancy is lower. The pace of progress differs from one
district to another, with the fastest in the country's capital and the lack of progress in the districts
identified as the red belt of high mortality. Particular attention should be paid to the group of
backward districts by public health experts.
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