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Abstract. Previous studies have demonstrated a statistically significant
difference in mortality between the capital, Chisinau, and the leading northern
region, compared to the lagging central and southern regions in Moldova. Aim of
the study: To examine the evolution of overall and cause-specific mortality by sex
and major geographical regions in Moldova from 2014 to 2023, with particular
emphasis on the COVID-19 pandemic period. Material and methods: Life tables with
95% confidence intervals were computed by sex and geographical region. Changes
in life expectancy were decomposed by cause of death. The analysis was based on a
depersonalised database of individual death records and the usual resident
population for 2014-2023. Results: Between 2014 and 2023, life expectancy at birth
for both sexes increased by 2.4 years, with equal or greater gains observed in the
lagging central (2.3 years) and southern (3.2 years) regions compared to the leading
northern region (1.6 years) and the capital (2.3 years). The impact of the COVID-
19 pandemic on life expectancy losses between 2019 and 2021 was most severe in
the capital (3.8 years) and northern region (2.7 years), while the lagging regions
were much less affected. Post-crisis recovery was more evident in the hardest-hit
leading regions, though notable improvements were also observed in other regions.
Conclusions: Overall improvements in life expectancy in Moldova after 2014 were
significantly disrupted by the COVID-19 pandemic, particularly in the best-
performing regions. Conversely, the lesser impact of the pandemic on the worst-
performing regions contributed to more pronounced overall life expectancy gains in
those areas.
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Introduction. Regional disparities in mortality within countries or regions are
well-documented in the literature. For example, in France, a distinct mortality
gradient exists between the south and north (Barbieri, 2013). In Italy, infant mortality
tends to increase from north to south, whereas adult mortality decreases (Caselli &
Vallin, 2002). In Germany, mortality rates rise from south to north and from west to
east (Kibele et al., 2015). In Ukraine, the southeastern regions display the lowest life
expectancy at birth (Levchuk & Luschik, 2019).
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Previous studies on regional mortality disparities in the Republic of Moldova
(hereafter referred to as Moldova) have revealed a mortality gradient between the
capital, Chisinau, and the northern region, in contrast to the central and southern
regions (Gagauz et al., 2021). This differentiation was more pronounced among
females than males. Furthermore, over time, the northern population, particularly
men, gradually lost this advantage (Penina, 2022). The lack of reliable annual
population data previously limited the analysis of the geographical mortality profile
in Moldova to census data and surrounding vital statistics. However, the National
Bureau of Statistics has recently provided accurate population estimates based on the
2014 census, vital statistics, and migration data, in line with the usual residence
definition.

This paper aims to analyse the evolution of life expectancy trends and major
causes of death by geographical regions in Moldova from 2014 to 2022. The research
questions addressed are as follows:

1. Have the disparities in mortality between the leading and lagging regions
remained consistent over time?

2. What was the impact of the COVID-19 pandemic on regional mortality
differences?

3. Which causes of death had the most significant effect on changes in life
expectancy across different regions before, during, and after the COVID-19
pandemic?

Research methodology. A depersonalised database of death records,
classified by detailed ICD-10 codes for the 2014-2023 period, was provided by the
National Agency for Public Health (NAPH). Population counts based on usual
residence, retrieved from the official website of the National Bureau of Statistics
(NBS), were available by sex, 5-year age groups, and district for 2014-2024.

Firstly, we computed age-specific death rates for the main geographical
regions: North (24 districts), Centre (26 districts), South (18 districts), and the
municipality of Chisinau (the capital). Data for Transnistria were not available
(Figure 1). Subsequently, abridged life tables with 95% confidence intervals (CI)
were computed by sex and region for the 2014-2023 period. Age-specific death rates
were also calculated for the following causes of death: infectious diseases (A00-B94,
U04, UQ7), neoplasms (C00-D48), cardiovascular diseases (100-199), respiratory
diseases (JO0-J98), digestive diseases (K00-K93), external causes of death (V01-
Y 98), and other causes (remaining ICD-10 codes). Changes in life expectancy across
different periods were decomposed by age and cause.

The data were analysed wusing R, employing the packages
“PHEindicatormethods” (Anderson et al., 2022), “DemoDecomp” (version 1.0.1)
(Riffe, 2018) and a custom R function written by C.G. Camarda for abridged life
tables with 95% CI (Camarda, n.d.).
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ansnistia

Figure 1. Geographical regions of Moldova: North, Centre, South, Transnistria
and the municipality of Chisinau
Source: author’s elaboration based on (GADM, 2018)

Main results. Table 1 presents life expectancy at birth with 95% CI by sex and
geographical region for four key years: 2014 (the start of the observation period),
2019 (the year prior to the COVID-19 pandemic), 2021 (the year when the lowest
values were recorded), and 2023 (the most recent year of observation). Changes in
life expectancy were analysed for the following three periods:

- The pre-pandemic period (2014 to 2019);
- The COVID-19 pandemic (2019 to 2021);
- The post-pandemic period (2021 to 2023).

The pre-pandemic period was characterised by overall improvements in life
expectancy at the national level for both males and females (1.4 years). Among
males, life expectancy increased most significantly in the North (2.3 years) and least
in the Centre (0.3 years), whereas among females, the largest gains were observed in
the South compared to other regions. Overall, health improvements were evident
across all regions before 2019, with the municipality of Chisinau maintaining its
leading position (70.8 years for males and 77.8 years for females in 2019), followed
by the North. The Centre (64 years for males and 72.6 years for females in 2019) and
the South remained lagging.
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Table 1. Life expectancy at birth with 95% CI by sex and region in Moldova
and its changes between 2014 and 2023 (years)

Life expectancy at birth (years), 95% ClI Changes (years)

Regions 2014- | 2019- | 2021- | 2014-
2014 2019 2021 2023 | 5000 | 5021 | 2093 | 2023

Males

65.1 67.4 64.8 66.8

North | 64 6655) | (67.67.9) | (64.4,65.3) | (66.367.3) | 2° | 26 | 20 | 17
63.7 64 63.5 65.1

Centre | 63364.1) | (63.5644) | (63.164) | (64.6.656) | °° | 05 | 16 | 14
64.3 65.3 65.2 67

South | 638648) | (64.7.65.9) | (64.7.65.8) | (665.676) | L | 0L | 19 | 28

. 68.8 70.8 66.7 70.9

Chisinau | ¢6 3603 | (70.371.2) | (66.3.67.1) | (704715) | 19 | 41 | 42 | 21
65.2 66.6 65 67.4

Moldova | - ¢5 655y | (66.4.66.9) | (64.8.65.2) | (67.1.67.7) | 4 | 16 | 24 | 22

Females

74.3 75.3 72.6 75.7

North 1 739747) | (74.9.758) | (72.273.1) | (75.2762) | 1O | 27 | 31 | 14
714 72.6 715 74.6

Centre | 71718) | (712273) | (71.71.9) | (74275 | 1?2 | 12| 31| 32
725 74.9 72.6 75.8

South (7273) | (744,75.3) | (72.0.732) | (75.1764) | 24 | 22 | 32 | 33

. 76.8 77.8 745 78.9

Chisinau | 26 4772 | (77.478.2) | (74.1,74.9) | (785.793) | 10 | 33 | 44 | 21
73.6 75 72.8 76.2

Moldova | 75 4 738) | (74.7,75.2) | (72673) | (76,76.4) | 14 | 22 | 34 | 26

Source: author's calculations based on NBS and NAPH data

The COVID-19 pandemic in 2020-2021 had a varied impact on the Moldovan
population. In both the capital and the northern region, life expectancy saw the most
significant decline for both sexes. In the municipality of Chisinau, males lost 4.1
years of life expectancy between 2019 and 2021, while females lost 3.3 years. In
contrast, the changes in male life expectancy over the same period were minimal in
the South (-0.1 years) and Centre (-0.5 years). The female population in these regions
experienced a noticeable deterioration in health but to a much lesser extent than in
the capital or the North.

The recovery period (2021-2023) saw the most significant improvement in life
expectancy in the capital, with males gaining 4.2 years and females 4.4 years. In
other regions, which had been less affected by the COVID-19 pandemic, the situation
also improved, with gains of more than 1.5 years for males and almost 3.0 years for
females. As a result, the overall gains in life expectancy at birth between 2014 and
2023 were the most pronounced in the southern and central regions, while in the
capital and the northern region, the overall improvement was substantially limited
by the shock of the COVID-19 pandemic.
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Table 2. illustrates the decomposition of changes in life expectancy by the main
groups of causes of death for both sexes across geographical regions over the three
analysed periods. During the pre-pandemic period (2014-2019), the overall increase
in life expectancy was primarily driven by a decline in mortality from cardiovascular
diseases and external causes of death. The impact of reduced cardiovascular disease
mortality was particularly significant in the municipality of Chisinau, contributing
0.74 years to the total increase of 1.56 years (47%). The effect of the decline in
external causes of death was less pronounced in the capital but was notable in the
other three regions.

Table 2. Decomposition of the difference in life expectancy at birth by cause of death
and geographical region between 2014 and 2023 in Moldova, both sexes (years)

Region Ipfec Neo Cardio Respi D!ges Exter Other | Total
tions | plasms | vascular ratory tive nal
2014-2019
North 0.20 0.03 0.40 0.11 0.09 0.56 0.32 1.71
Centre 0.03 -0.08 0.33 0.01 0.12 0.28 0.01 0.70
South -0.04 0.26 0.62 0.03 0.16 0.51 0.11 1.65
Chisinau 0.06 0.25 0.74 0.06 0.21 0.29 -0.05 1.56
Moldova 0.08 0.08 0.50 0.06 0.16 0.42 0.10 1.40
2019-2021
North -1.75 0.12 -0.75 -0.11 -0.10 0.00 -0.15 -2.74
Centre -1.43 0.22 -0.08 0.05 0.27 0.24 -0.06 -0.79
South -1.57 0.18 -0.13 0.06 0.26 0.21 -0.07 -1.06
Chisinau -2.83 0.18 -0.76 -0.25 -0.03 0.02 -0.10 -3.77
Moldova -1.80 0.18 -0.39 -0.05 0.12 0.12 -0.09 -1.91
2021-2023
North 1.62 -0.03 0.75 0.14 0.12 0.19 -0.22 2.57
Centre 1.49 0.02 0.81 0.03 -0.09 0.21 -0.06 2.41
South 1.67 0.08 0.84 0.01 -0.11 0.27 -0.18 2.58
Chisinau 2.87 0.02 1.28 0.07 0.15 0.00 0.08 4.47
Moldova 1.83 0.03 0.90 0.08 0.03 0.18 -0.08 2.97
2014-2023
North 0.06 0.12 0.41 0.15 0.12 0.76 -0.06 1.56
Centre 0.00 0.16 1.11 0.09 0.33 0.75 -0.13 2.31
South -0.02 0.54 1.38 0.09 0.34 1.01 -0.14 3.20
Chisinau 0.03 0.45 1.37 -0.16 0.34 0.32 -0.09 2.26
Moldova 0.03 0.30 1.04 0.09 0.32 0.73 -0.07 2.44

Source: author's calculations based on NBS and NAPH data

During the COVID-19 pandemic, the contribution of infectious diseases to the
overall decrease in life expectancy was most pronounced in the municipality of
Chisinau, accounting for 75% or 2.8 years out of a total decline of 3.8 years. The
negative impact of cardiovascular diseases was also significant in both the capital
and the northern region (0.75 years), though less so in other regions. In contrast, in
the Centre and South, the spike in COVID-19 mortality was partly offset by
decreases in mortality from external causes, digestive diseases. Moreover, neoplasms
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made positive contributions to life expectancy in all regions during the COVID-19
pandemic.

The growth in life expectancy during the post-pandemic period was largely
attributed to the decline in mortality from infectious diseases and circulatory system
diseases. In all the analysed regions, these two groups of causes of death contributed
more than 60% and 30%, respectively, to the positive change. The impact of other
causes of death during this period was minimal.

The overall changes in life expectancy at birth between 2014 and 2023 were
predominantly driven by shifts in mortality from cardiovascular diseases and
external causes. The positive contribution of reduced cardiovascular mortality was
least significant in the North (0.41 years) but was much more substantial in the
capital (1.37 years) and the South (1.38 years). The effect of external causes on life
expectancy growth was much less pronounced in the capital than in other parts of the
country. Additionally, the positive impact of neoplasms became more significant
across all regions, particularly in the South (0.54 years) and the capital (0.45 years).

Discussion and conclusions. This paper aimed to analyse the changes in life
expectancy at birth across the main geographical regions of Moldova: North, Centre,
South, and the municipality of Chisinau.

Mortality levels consistently remained lower in the capital, even during the
COVID-19 pandemic, when the gap in life expectancy between regions became
minimal. Before the pandemic, life expectancy was significantly below the national
level in the Centre, whereas in the South and North, it was closer to the national
average. The pre-pandemic period saw notable improvements in population health
across all regions, largely due to better control of cardiovascular diseases and
external causes of death. In Chisinau, these health gains were primarily attributed to
a reduction in cardiovascular mortality. In contrast, across the rest of the country,
improvements in life expectancy were either equally driven by reductions in
cardiovascular and external causes of death or, in some cases, more so by the latter.

The epidemiological crisis triggered by the COVID-19 pandemic in Moldova
mirrored trends observed in other Eastern European countries (Kozlov et al., 2024).
At the regional level, the COVID-19 pandemic had the most significant impact on
the population of the municipality of Chisinau and the North, driven by a sharp
increase in infectious mortality, along with notable rises in cardiovascular and
respiratory deaths. While population losses due to COVID-19 were also substantial
in the Centre and South, they were less pronounced. In these regions, the
deterioration in cardiovascular mortality was negligible, and ongoing improvements
in mortality from external causes and digestive diseases helped mitigate the overall
negative decline in life expectancy. Notably, neoplasm mortality remained largely
unaffected by the pandemic and even made positive contributions to overall changes
in life expectancy. The post-pandemic period, characterised by a swift recovery in
life expectancy, can be viewed as a post-crisis rebound.

The recent improvements in life expectancy recorded across all geographical
regions of Moldova should be interpreted with caution, as they primarily reflect a
recovery period following the COVID-19 pandemic. A similar situation occurred in
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the late 1980s after the end of the anti-alcohol campaign and in the late 1990s
following the acute phase of the economic crisis. The more pronounced
improvements in life expectancy between 2014 and 2023 in the South and Centre
can be attributed to the fact that these regions were less severely affected by the
COVID-19 pandemic compared to the municipality of Chisinau and the North.
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