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Abstract. The article aims at estimating and analyzing with an indirect method the infant
mortality and under-five years child mortality in urban and rural areas of one of the poorest countries
in the post-Soviet space of Central Asia — the Republic of Tajikistan. Demographic data collected
by the 2020 Population and Housing Census was used to estimate the child mortality by focusing
on the data on children ever born and children still alive, and the number of married women at
that time. By today, the estimated infant and child mortality in 2005-2019 has significantly
declined. At the same time, in recent years, both infant and child mortality in urban areas has
become much higher than in rural districts. Despite the gradually declining general child mortality
rate in Tajikistan, the state authorities at all levels have to continue implementing different target
national and local measures in urban and rural areas in order to significantly improve and even
develop medical health care and service systems, providing access to them for the wider population,
adopt new housing and other social policies to ensure for women, children and families in general
better social, economic and medical environment and support.
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The Republic of Tajikistan with more than 10.4 million people [22] and
an average household with 6.1 people [10. P. 34] remains a very conservative
state (even among Central Asian societies), since marriage, family and traditions
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are considered sacred values, while having children out of wedlock is highly
stigmatized. These features have a direct impact on marriage behavior, making
couples give birth to babies in complete families, have several children, and
so on, which is still the rule, not the exception, across the country. For instance,
in 2020, about 66.5% of the population were legally married [10. P. 23], and the total
fertility rate (TFR) was slightly over 3.2 (28.3 people per 1 thousand population)
with a forecast of stable decline to 2 by only 2073 [3].

At the same time, such trends persist despite such fundamental social-
economic challenges as poverty (of a very high level), social inequality and
unemployment [21; 22], which always affect national mortality level, especially
in the most vulnerable social groups and age cohorts, i.e., infants and children.
Therefore, the relevance of the study is determined by the exceptional importance
of preserving the lives and health of the younger cohorts as a key indicator of social
well-being of the Tajik society and its sustainable development. Infant and child
mortality rates reflect not only the situation of the national healthcare system but
also the general level of social-economic development, quality of life and efficiency
of state social programs for supporting families and children.

In Tajikistan, despite the general positive trend of declining infant and child
mortality in recent years, child mortality rates are still relatively high even for
the Central Asian region. Significant disparities persist between urban and rural
areas due to uneven distribution of medical and social resources, differences
in living standards and access to quality healthcare and medical infrastructure, i.e.,
persistent systemic problems in ensuring equal conditions for child survival and
development, particularly in socially vulnerable and far located regions. Moreover,
the situation in Tajikistan turns out to be somewhat more complicated than seems
due to the typical problems of emerging states in terms of social policies, healthcare,
environment, infrastructure, and many more.

Tajikistan is still the poorest country in the macro-region in different social-
economic indicators, namely the purchasing power parity (PPP) [18], with all the
corresponding consequences in different spheres. This situation directly affects
health care system, which is reflected in such indicators as mortality rates.
Unfortunately, compared to other Central Asian states, the rates of infant and
under-five years mortality in Tajikistan are the highest (except for Turkmenistan
totally closed for assessment due to the political regime) [22]. Today Tajikistan
declares child survival, development and some other aspects as the key public
health priorities for the government and national agencies [11], following the ideas
and goals of the UNICEF [17] and JICA [8. P. 1, 41].

In 2004, some statistical data of the UNICEF were almost three times higher
than the national official data due to the differences in the definition of live births (the
Tajik definition is not in line with international standards [9]). In the early 2000s, this
was common for former Soviet states which were only trying to develop national
statistical services and methods in line with at least general world standards in order
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to get support from such international organizations and institutions [19. P. 12]
as the UNICEF, UNFPA, IOM, UN Women, USAID, etc. Thus, the surveys of the
time revealed acute respiratory infections in Tajikistan as one of the main factors
increasing the number of deaths among babies (20% died of pneumonia), diarrhea
caused by the poor quality of water killed 12% of children [9]. Malnutrition
remained a serious public health problem, causing preventable deaths and hindering
children’s physical and cognitive development [17] (about 21% of Tajik children
under five were chronically malnourished) [17]. In addition, many women and
children suffered from micronutrient deficiencies, which is reflected in high rates
of anemia and iodine deficiency [17].

There is also under-reporting of infant mortality cases, since some families
do not register child’s birth or death [9], which is typical for many post-Soviet
countries. In Tajikistan, this is partly explained by the unwillingness to pay
registration fees and the fact that many children are born by underage mothers
or in polygamous families [7]. In 2013, the UNICEF mentioned these reasons
as explaining why about 12% of newborns were not registered in Tajikistan [1],
this, being deprived of the right to medical and social assistance [1].

In 1990, infant mortality was 83 per 1,000 live births and the under-five years
mortality rate — 105; in 2017-29 and 34 respectively [17; see also: 14]. During the
past twenty years, the Tajik government has tried to improve the situation, and
the recent data is not that high compared to the early 2010s or the 1990s—2000s;
however, this data is far from the Sustainable Development Goals (SDGs) of the
Millennium Development Goals [17] even compared to the neighboring countries.

From the sociological perspective, infant and child mortality in Tajikistan
reflects broader social inequalities in access to healthcare, living conditions,
maternal support, which are determined by gaps in family income and belonging
to certain social classes or ethnic groups. In other words, the persistent gap
between urban and rural families demonstrates structural disparities: while urban
residents have better access to medical institutions, rural populations face barriers
related to distance, cost and shortage of medical personnel. Women and children
in remote areas are often vulnerable in different terms (economic, geographical and
information), which reduces their chances for survival and healthy development.
Therefore, child mortality is not only a medical or demographic indicator but a key
marker of social inequality and uneven social development in the country.

Our research is based on the official macro-data of the 2020 Tajik national
census conducted by the Presidential Statistical Agency of the Republic
of Tajikistan (TAJSTAT). This agency claims to be administratively autonomous,
but its head is the country’s chief statistician and directly reports to the president
and government the results of population censuses and household surveys.
TAJSTAT is also responsible for the national report “Women and Men of the
Republic of Tajikistan” conducted with the support of the UN Women [14].
Datasets of micro-data, required for our estimates, were taken from the so-called
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demographic and health survey (DHS) conducted by the DHS Program and funded
by the US Agency for International Development (USAID). However, due to the
on-going review of the US assistance programs, the project is currently on pause,
and users cannot download available datasets (for 2023 and 2025) on the web
site. For instance, the 2017 DHS report includes some secondary data but only
in relative terms [8. P. 64], while the 2023 DHS midterm report lacks necessary for
our research information, despite mentioning it [4. P. 3].

The latest national Population and Housing Census was conducted in October
2020 [13]. According to the TAJSTAT, the survey was conducted by interviews
without providing personal documents [12], i.e., foreign citizens could have also
been ‘counted’. The final census report was published only in 2022-2023, including
the special volume on fertility and mortality rates. The census questions about
children ever born (CEB) and children still alive (CSA) (which exclude stillbirths)
were asked to all women aged 15+, and female respondents were divided into age
groups with a difference of 5 years (including 70+ group), regardless of their marital
status [12]. Sex of children was also specified during the census, but the data has
not been published yet [12]. Therefore, the separate data for legally married women
(not to be confused with ever married women) at the age of 15(17)—49 was taken
into consideration (since 2010, in Tajikistan the minimum age for marriage is 18
years, but in exceptional cases the court may permit marriage at 17) in addition
to the data for both urban and rural areas. Moreover, the already published data
allows to conduct further calculations for a deeper regional analysis (the capital city
of Dushanbe, Gorno-Badakhshan Autonomous Region, Sughd Region, Khatlon
Region, and regions of the so-called republican subordination).

In this study, to estimate infant and under-five years mortality rates, we applied
indirect techniques based on the use of the census data on the number of children
ever born (CEB), children still alive (CSA), and the total number of women in each
age cohort: child mortality is estimated indirectly as a share of children who died
among those ever born, based on the answers of respondents rather than the official
data on births and deaths. Such an approach assumes that the child’s risk of dying
depends mainly on age rather than other maternal or delivery factors. In other
words, we made calculations based on the extended UN version of the Trussell’s
variation of the Brass Method of indirect estimation with logit transformation
including standard mortality tables and correction factors [15; 16], which the
method converts into standard mortality indicators such as infant mortality rate
(IMR) and under-five years mortality rate (USMR). Estimates based on the data
on women aged 15-19 were not taken into account due to the small number
of births and deaths in the group.

Thus, the research methodology consisted of six main steps: to find a share
of dead children and infants among CEB and CSA; to calculate average numbers
of CEB for each five-year cohort; to select a model life table family for Tajikistan;
to estimate the average age of birth by age and for each group of mothers, and
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probability of child’s death before a certain age (nq0) based on the data on deceased
children (share of deaths among births); to identify approximately in what years
(time reference — t(x)) children were born by women in each group to understand
the period to look at mortality; to convert data on mortality of children before
a certain age (nq0) into a standard indicator — mortality under five years (5q0). The
family life table known as the UN General Life Model [15; 16] was chosen, since
it seems be the most appropriate due to being designed specifically for countries
with incomplete, inaccurate or irregular population data, which is often the case
in Central Asia, including Tajikistan. In turn, among the reasons for not choosing
for example the East Model life table for Tajikistan one can note large regional
discrepancies and a relatively narrow historical database.

Figure 1 presents the history of changes (dynamic) of infant mortality rate
(IMR) and under-five years mortality rate (USMR) from 2005 to 2019 in the
Republic of Tajikistan among married women, based on the 2020 national census.
Taking the reported year of the initial census as beyond calculated t from 39, the
years of reference are as follows: 2019, 2017, 2015, 2013, 2010, 2007, and 2005
respectively.

3,5

2005 2008 2011 2013 2015 2018 2019

«=@==Urban IMR =®=Rural IMR =@=Urban USMR =@=Rural USMR

Changes in infant and child mortality rates in urban and rural areas of Tajikistan (2005-2019)

The data on urban and rural settlements is presented as Tajikistan remains
an agrarian-rural country with the lowest level of urbanization in the world [21].
According to the TAJSTAT [13. P. 33], 68% of almost 1.6 million households
(about 6.54 million people) are rural, which determines significant differences
in demographic indicators in cities and suburban areas. The general decline
in IMR and U5MR in Tajikistan from 2005 to 2019 differed for urban and rural
areas. It is surprising that despite the general improvement of the situation
in the country, it is urban areas that lag behind periphery in terms of child
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survival, and this situation is especially unusual for developing countries with
low level of urbanization.

According to Figure 1, in the period under study infant and child mortality
rates in Tajikistan significantly decreased, which is confirmed by both official data
and our calculations. From 2005 to 2019, the IMR decreased from 15 per 1,000
(13.5 in urban and 16.6 in rural areas) to 7,4 per 1,000 (11.3 and 3.5 respectively).
The same trend is observed for USMR: in 2005-19.5 per 1,000 (17.6 in urban and
21.4 in rural areas), in 2019-9.6 (14.6 and 4.5 respectively), which means almost
51% reduction in child mortality. In other words, in 2005, infant and child mortality
in rural areas was significantly higher than in cities (13.5 and 17.6 vs 16.6 and 21.4),
while in the 2010s and then in 2019, rural districts show much better numbers (3.5
and 4.5 vs 11.3 and 14.6 for IMR and U5SMR in rural and urban areas respectively).

On the one hand, medical institutions, including perinatal centers and
specialized clinics for babies and children, are concentrated in large and densely
populated cities — Dushanbe, Khujand and some regional centers, which
ensures timely assistance to pregnant women and newborns, timely diagnostics
of pregnancy complications, qualified obstetric and neonatal care, while access
to such services in rural areas remains limited — hospitals and medical facilities
are often located at great distances, cannot reach patients due to poor roads and
transport links [19. P. 22], suffer from a shortage of doctors and have outdated
equipment and tools [19. P. 20]. As a result, many women in rural areas are forced
to give birth at home, which increases risks for both mother and child. High level
of poverty does not allow rural families to get even common access to quality
food, clean water, and essential medications [19. P. 16—17, 21]. This explains the
situation in 2000s, when infant and child mortality rates were lower in urban areas
with better medical services. However, the same factors determined the opposite
situation in the 2010s, which explains lower mortality rates for infants and children
in rural areas compared to urban districts.

On the other hand, rural residents often move to urban areas for work or to join
their husbands who once went to the city to earn money, but they are officially
registered in their place of origin. If their children die in cities, such deaths are
registered as urban, although de facto these families are rather rural. In addition,
poor urban areas (with poor sanitation and overcrowded households) experience
a higher risk of infection, and in remote areas children are often born at home,
which is why their deaths are not registered. All this artificially lowers rural
statistics. Moreover, city hospitals are more often visited by seriously ill children
from villages with insufficient or no specialized care, and their deaths are also
registered as urban. In general, death registration in cities is much more organized
than in rural areas, where some cases remain statistically ‘invisible’. As researchers
we should also keep in mind possible misinterpretations of census questions about
the number of children by illiterate rural residents [10. P. 30], which could have also
significantly affected the data on child mortality.
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The above findings suggest that the census-based indirect estimates are likely
to underestimate the level of infant and under-five years mortality due to the nature
of self-reported data on CEB and CSA indicators, which tend to omit early neonatal
deaths and unregistered cases. Consequently, official statistics, although possibly
affected by reporting biases in medical institutions, appear to provide figures that are
closer to the real situation. In the 2000s, the same paradox was observed in the Republic
of Uzbekistan, the most populated country in Central Asia [2], due to migration and
different accounting systems, but after adjusting the initial methodology the statistical
data manage to stabilize [2]. In other words, Tajikistan in not a unique case, at least
in its macro region. However, the country will definitely not reach SDG 3.2 goals
related to ending preventable deaths of newborns and children under five by 2030
(or even in the mid-term perspective) but would get closer to these goals if increases
its efforts to reduce mortality. The country’s main problems in this perspective are
structural — poverty, shortage of doctors and weak infrastructure — and hinder the
long-term development. Certainly, there are some positive changes in infant and child
mortality rates in Tajikistan, determined mainly by reforms and improvements in the
national health care and service systems, technological progress in different spheres,
comprehensive financial and non-monetary support from international organizations,
donors and institutions, and other factors. For instance, vaccination of children,
including in remote areas, has significantly reduced mortality from vaccine-preventable
diseases such as measles, polio and diphtheria; training health workers and nurses
in neonatology and obstetrics techniques has also played an important role.
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JJTAaHHBIC, Hpe}lCTaBﬂeHH]ﬂe B O(i)I/IHHaﬂbHOFI nepenncn HACCJICHUS U JKHWJIHUITHOI'O (bomla
Tamxukucrana, npoBeneHHo B 2020 roxy, OBITH MCHONTF30BAaHBI ABTOPAMHM IS OLIEHKH JIETCKOM
CMEpPTHOCTH Ha OCHOBE YHCIIA ACTCH, POJUBIIUXCS YKUBBIMH, YUCIIa JCTCH, OCTABIINXCS B KUBBIX,
U YHCJIa KEHIIMH, COCTOSBIINX B Opake HA MOMEHT pOxIeHHst/cMepTH peOeHKy. CortacHO UMEro-
IIMMCSI TaHHBIM, pacyeTHas MJaJieHueckas M JeTCKas CMepTHOCTh B Ta/KUKUCTaHE 3HAUYUTEIb-
HO cHu3mnach 3a nepuona ¢ 2005 nmo 2019 roxpl. OgHako B mocieHUe Tojbl Kak MJaJeHYecKas,
TaK U JIETCKasi CMEPTHOCTh B TOPOJACKUX paiioHax TaKuKuCTaHa OKa3zajach HAMHOTO BBIIIE, YEM
B CEIBbCKHUX paiioHaxX cTpaHbl. HecMOTps Ha MOCTENEHHOE CHMKEHHE OOIIEro YpOBHS JIETCKOM
CMEpTHOCTH B TapKUKHCTaHE, TOCYIapCTBEHHBIC OPTaHbl BCEX YPOBHEH JOKHBI IPOJOIDKATE pea-
JIN30BAaTh KOMIIJICKCHBIC Mepbl HallMOHAJIbHOI'O, peFI/lOHaHbHOFO U JIOKAJIbBHOI'O ypOBHSI B FOpO}ICKI/IX
U CeIhCKUX pPaliOHax, YTOOBI 3HAUYMUTEIHHO MOBBICUTH YPOBEHB, a TNIE-TO JaXX€ CO34aTh COOTBET-
CTBYIOIINE WHCTUTYTBI CHCTEMBI 3[JPAaBOOXPAHCHISI, 00ECIICUNTh JOCTYI K HUM IS BCETO Hacelle-
HUA CTpaHI)I, a TaKXKe pa3pa6aTbIBaT]) nu peaJ'II/I?)OBI)IBaTl) TaKue MepI)I COLII/I&JII)HOﬁ IIOJIMTHKH, KOTO-
pBI€ TTO3BOJIAT JKSHIITMHAM, JAETSAM U CEMbSIM ITOBBICUTH Ka4eCTBO U YPOBEHB CBOCH KU3HH C TOUKH
3pEHHS ¢ COIMATBHBIX, IKOHOMHYCCKUX U MEAUIIMHCKUX TTOKa3aTeIeH.
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