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Introduction: Accurate data on maternal mortality are essential for assessing progress towards

Sustainable Development Goals (SDG).The aim of the study was to determine the incidence and

causes of maternal deaths in Georgia, then explore the potential for improvement of quality of

maternal health care. The study’s secondary aims were to identify the level of underreporting of

maternal deaths in Georgian vital statistics over 1 year (2012) and to compare these results with

previous data from 2006. The study findings allow to support the country in developing

evidence-based policies and tracking progress towards meeting SDG targets.

Methods: A national Reproductive AgeMortality Survey (RAMOS) was conducted in Georgia

in 2014–15. Multiple data sources were used to identify deaths of women aged 15–49 years

between January and December 2012. All deaths in women of reproductive age were investi-

gated through verbal autopsy (VA) diagnoses. Deaths in women during pregnancy or one-year

postpartumwere further investigated by conducting interviews and medical record reviews at the

last medical facility which provided health care for the woman during her fatal condition.

A specialist panel reviewed these cases and assigned underlining causes of deaths.

Results: We found that 98% of deaths among women of reproductive age were registered by

Georgia's civil registration and vital statistics system (CRVS). A total of 918 deaths met the

study inclusion criteria. Thirty-six (4.1%) women died during pregnancy or within one-year

postpartum. Among these 36 deaths, 23 (63.8%) were maternal deaths, 15 early (either

during pregnancy or 42 days postpartum) and eight late (43–365 days postpartum) deaths

(65.2% vs 34.8%). The remaining 13 of 36 deaths were coincidental deaths. Fourteen

maternal deaths were reported by official statistics and nine deaths were not included in

these statistics. Thus, the underreporting rate was 39%. Direct obstetric causes accounted for

73.9% (n=17) of maternal deaths, whereas 26.1% (n=6) were indirect. The leading causes of

direct maternal deaths were infection (21.7%), hemorrhage (17.4%), pulmonary embolism

(13.0%), and pregnancy-induced hypertension (8.7%). The RAMOS study calculated

a maternal mortality ratio (early maternal deaths) of 26.3 per 100,000 live births compared

with the official figure of 22.8 per 100,000 live births.

Discussions: Registration of early maternal deaths significantly improved since last survey

in 2008, while indirect and late maternal deaths continue to be unrecognized, as reflected in

official Georgian statistics. The difference between RAMOS study findings and officially

reported maternal mortality rates is minimal, showing improvements in detection of maternal

deaths by the national maternal mortality surveillance system. The greatest number of direct

obstetric deaths occur in the first week postpartum, which likely reflects deficiencies in

quality of care.

Keywords: maternal mortality, maternal death, incidence, causes, underreporting of

maternal deaths, verbal autopsy, reproductive age mortality study

Correspondence: Nino Berdzuli;
Anne Flem Jacobsen
Tel +4530354465
Email nbniaber@gmail.com;
UXAFJA@ous-hf.no

International Journal of Women's Health Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com International Journal of Women's Health 2020:12 277–286 277

http://doi.org/10.2147/IJWH.S227349

DovePress © 2020 Berdzuli et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

In
te

rn
at

io
na

l J
ou

rn
al

 o
f W

om
en

's
 H

ea
lth

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-9022-7991
http://orcid.org/0000-0003-3865-2584
http://orcid.org/0000-0001-9247-5721
http://orcid.org/0000-0003-1839-9454
mailto:nbniaber@gmail.com; 
http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


Introduction
Maternal mortality data and tracking the causes of mater-

nal death are two principal indicators of overall maternal

health and markers of the health system performance.1,2

Since adoption of the Millennium Development Goals

(MDG), significant progress has beenmade in reducingmater-

nal deaths. Globally, maternal mortality ratios have been

almost halved between 1990 and 2015.3 Unfortunately,

achievement of the MDG target to reduce the rate of maternal

mortality by three-quarters by 2015 fell short globally, includ-

ing in Georgia. To reassert the importance of this unfinished

agenda of maternal mortality reduction, Sustainable

Development Goals (SDGs) adopted by the United Nations

(UN) set a target to reduce the global maternal mortality ratio

(MMR) to less than 70 per 100 000 live births. The national

target for maternal mortality in the SDG framework is that all

countries should reduce theirMMR by at least two-thirds from

the 2010 baseline and achieve equity in maternal mortality

levels for vulnerable populations at the subnational level.4,5

Georgia, situated in the South Caucasus, is a lower-

middle-income country with a population of 3.7 million.6

Since its independence in 1991, Georgia has gone through

considerable political, economic and social turmoil.

Despite recent economic growth, poverty remains the key

economic and social issue for the country.7

Routine data on maternal mortality in Georgia comes

from the national vital registration statistics (CRVS). The

maternal mortality ratio in Georgia fell from 49/100 000 in

2000 to 21/100 000 live births in 2010.8 An increased

share of poorly defined causes of death among all reported

mortality in Georgia from 2007, reaching 55% in 2010,

was observed.9 Reliance on hand delivery system for

registration of deaths, poor completion of vital documents,

inadequate quality control measures, lack of appreciation

on the public health importance of proper death certifica-

tion by the medical professionals were among key pro-

blems in the mortality measurement. The high proportion

of ill-defined causes and significant difference between

official statistics and international surveys has created

uncertainty for policymakers about the actual level and

trends of maternal mortality in the country.

Periodic population-based studies, such as RAMOS or

census-based mortality studies are valid alternatives to

relying solely on routine data sources to measure maternal

mortality. These studies also provide a source of more

detailed information about the actual circumstances of

maternal deaths.10 The first Reproductive Age Mortality

Study in Georgia was conducted in 2008 (RAMOS08). It

attempted to determine the true levels of maternal mortal-

ity in Georgia in 2006.11 The study showed that national

statistics significantly underestimated maternal mortality.

Also, both underreporting and misclassification of causes

of deaths were major issues in maternal mortality measure-

ment. Only 84% of deaths in women of reproductive age

(WRA) were registered, and 65% of all maternal deaths

went unreported. In terms of the main causes of maternal

deaths, hemorrhage, pregnancy-induced hypertension and

sepsis were the leading causes identified by RAMOS08.

From 2010 and onward, Georgia implemented several

important initiatives to improve maternal deaths registra-

tion and surveillance. Georgia civil registration reform

introduced regulations and interventions (eg, a monetary

penalty for responsible bodies for failing to report death

events, electronic medical death certificates [as opposed to

paper] and a pregnancy checkbox on the death certificate) to

improve maternal death registration. The Georgian

Statistics Office began to match maternal death certificates

to birth and fetal death certificates. The National Centers for

Diseases Control and Public Health (NCDC & PH) intro-

duced active surveillance of maternal mortality by incor-

porating WRA deaths into integrated electronic disease

surveillance system (IEDSS) and implementing the verbal

autopsy methodology to review all pregnancy-related

deaths. On the medical side, specific protocols, guidelines

and training programs for the management of common

causes of maternal deaths were developed and implemen-

ted. Despite these improvements, accurate reporting on the

cause of death reporting remains a challenge.

A second RAMOS was conducted in Georgia in 2014

(RAMOS14), using retrospective 2012 data. In this study,

we assessed the magnitude of maternal mortality and its

causes, enabling comparison to the similar survey con-

ducted in 2008, based on 2006 data. We also investigated

progress and accuracy of the official statistics in reporting

maternal deaths. Findings from the study were used as the

basis for the development of an action plan and policies to

further reduce preventable maternal deaths, improve

maternal death reporting and enhance quality of care.

Materials and Methods
Definition of Terms
We used the definition of maternal death and underlying

causes of death classification from the World Health

Organization (WHO) Application International Statistical
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Classification of Diseases and Related Health Problems, 10th

Revision (ICD – 10) to deaths during pregnancy, childbirth

and puerperium: ICDMM.12WHOdefinesmaternal death as

the death of a woman while pregnant or within 42 days of

termination of pregnancy (0-42 days postpartum), irre-

spective of the duration and site of the pregnancy, from

any cause related to or aggravated by the pregnancy or its

management, but not from accidental or incidental causes.

We also identified late maternal deaths defined as delayed

deaths occurring between 6 weeks (42 days) and 1-year

postpartum.

All maternal deaths were included and classified based

on their causes as either direct or indirect.

Direct obstetric deaths are the ones resulting from obste-

tric complications of the pregnant state (ie, pregnancy, labor

and the puerperium), from interventions, omissions of- or

incorrect treatment, or from a chain of events resulting from

any of the above. Indirect obstetric deaths are those result-

ing from a previous existing disease or one that developed

during pregnancy and which was not due to direct obstetric

causes but was aggravated by physiologic effects of preg-

nancy. Coincidental deaths are those deaths that occur dur-

ing pregnancy, childbirth or the puerperium (42 days) but

that are not by definition considered maternal deaths.

The national RAMOS was conducted between

March 2014 and January 2015. The target population for the

RAMOS study included all women aged 15 to 49 with

a permanent residence in Georgia, and who died in 2012.

The year 2012 was selected as the most recent year for

which full and error-checked databases were available at the

initiation of the study.

The research methodology involved investigation of all

causes of death to WRA. There were three phases of data

collection: death identification, personal interviews with

relatives of deceased women using a verbal autopsy (VA)

questionnaire and medical record review at the last health

facility that provided care for the woman during her fatal

condition in pregnancy or 1 year after childbirth. The

RAMOS questionnaire contains additional-specific ques-

tions about circumstances that may have led to death

among women aged 15–49, including cancer and other

chronic diseases, intentional or unintentional injuries, and

conditions related to or aggravated by pregnancy and its

management. The instrument was developed based on

questionnaires used in pregnancy mortality studies and

surveillance systems conducted by the Centers for

Diseases Control (CDC) in the United States and Latin

America combined with elements from the WHO verbal

autopsy tool.13 A comprehensive history of use of health-

care services prior to death had been added to capture

barriers to appropriate and timely care and to facilitate

needed improvements in the health system.

Multiple data sources were used to identify potentially

eligible WRA cases. These included: 1) the CRVS mortal-

ity electronic dataset; 2) routine health statistics and sur-

veillance data from NCDC&PH; 3) hospital and

ambulance service registers electronic datasets; 4) regional

death registers; and 5) community informants contacted

during the field investigation.

Of the 913 eligible deaths to WRA in 2012, verbal autop-

sies (VA) were completed for 878 (96.2%) deaths (Figure 1).

This second step, VA interviews with family members

or caregivers of deceased women, was conducted through

household visits. Information about signs and symptoms

prior to death was collected through VA questionnaires by

trained female interviewers with medical background.

Completed questionnaires were assessed independently

by two expert clinicians who were approved by the Ministry

of Labor, Health and Social Affairs. They assigned the most

probable underlying cause of death based on the international

standard death certificate and International Classification of

Diseases, 10th revision (ICD-10). Discrepancies in coding

were resolved by a third clinician who provided the final

coding of each questioned case.

Deaths during pregnancy or one-year postpartum were

further investigated by a review of hospital medical records.

A multidisciplinary panel of medical experts experienced in

classification of pregnancy-related causes of death categor-

ized pregnancy-related deaths as maternal deaths, “direct” or

“indirect”, or as “co-incidental”. The panel also defined one

main cause of death and assessed contributing circumstances

and commented on preventability.

Data analysis was performed using SPSS version 21.0.

Data were analyzed using simple descriptive methods with

frequencies and cross-tabulations. Patterns of misclassifica-

tion between CRVS, VA diagnoses and multidisciplinary

panel of medical experts were further analyzed by cross-

tabulating these data.

Ethical Approval
The study protocol was approved by the Georgian

Institutional Review Boards of NCDC & PH (IRB 2017-

035 and 2019-013) and the Regional Committees for

Medical and Health Research Ethics South East Norway

(2015/1352). Written informed consent was obtained from
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all respondents (family members or caretakers of the

deceased women) prior to interviews.

Results
Characteristics of the Maternal Death

Study Population
In 2012, 57,031 live births were registered in Georgia.

A total of 36 pregnancy-related deaths was identified.

Among these, 23 (63.9%) deaths were classified as maternal,

directly or indirectly caused by pregnancy and 13 (36.1%) as

deaths from co-incidental causes. Of the 23 maternal deaths,

15 (65.2%) were early and eight (34.8%) were late.

Of the 23 maternal deaths, about half of the women were

20–29 years of age at the time of death; 39% were 30–39

years; and 13% were 40 years or older. We found the highest

age-specific maternal mortality ratio in the older age groups

(35–39 and 40–44), and the lowest in age group25–29 (Table 1).

Time of Death
A total of 23.1% of the women died during pregnancy,

30.4% of the maternal deaths occurred during the first

postpartum week, and 13.0% within 8–42 days postpar-

tum. The remaining 34.8% were late maternal deaths,

occurring 43–365 days postpartum.

Figure 1 Case identification (2014–15) of study eligible maternal deaths Reproductive Age Mortality Study: Georgia, 2014.

Berdzuli et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
International Journal of Women's Health 2020:12280

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Pregnancy Outcomes
Among the 23 maternal deaths, 52.2% (n=12) followed

delivery of a live birth and 8.7% (n=2) occurred after

a stillbirth, while 13% (n=3) were still pregnant at the

time of death. 17.4% women (n=4) died after early fetal

loss (three miscarriages, one ectopic pregnancy) and two

after induced abortions (Table 2).

Causes of Deaths
Direct obstetric deaths constituted 73.9% (n=17) of all mater-

nal deaths. The four leading causes were sepsis, hemorrhage,

pulmonary embolism and preeclampsia/eclampsia (Table 3).

Other direct causes of deaths were sudden death (n=1),

unanticipated complication of anesthesia during delivery

(n=1) and complication following intrauterine fetal death

(IUFD) at term (n=1).

Among the indirect maternal death causes, cancer was

the most common (n=3), whereas tuberculosis, bacterial

meningitis and postpartum suicide resulted in one death

each (Table 3).

The 13 (36.1%) coincidental deaths (i.e., causes unre-

lated to pregnancy) were transport accidents (n=2) and

other accidents (n=4), cancer, representing brain and retro-

peritoneal tumors (n=6), and liver cirrhosis (n=1).

Mode of Delivery
Of the 14 deceased women whose pregnancies resulted in

a live birth or stillbirth, 57.1% (n=8) delivered by Cesarean

section (CS) and 42.9% (n=6) had assisted vaginal deliv-

eries. Four CSs were performed due to previous CS, one for

pre-existing medical condition, one for preeclampsia, one

due to obstructed labor and one without any medical indica-

tion. Of all CSs, 37.5% (n=3) were followed by post-

operative infections, 25% (n=2) by postpartum embolism,

and one was related to complication of anesthesia.

Maternal Deaths Underreporting
Fourteen (60.9%) of the 23 maternal deaths documented in

this study were officially recognized by the Georgian vital

registration system as maternal. Only one of the eight late

maternal deaths was reported in official statistics.

Additionally, two early maternal deaths went unrecognized

by the official statistics (Table 4).

Incidence and Reporting
We found an overall MMR (early and late maternal deaths)

for 2012 of 40.3 per 100 000 live births, which is a 38.5%

reduction compared to the MMR of 65.6 per 100 000 live

births in 2006.11 Early maternal mortality declined by

40.8%, from 44.4 per 100 000 live births in 2006 to

26.3 per 100 000 in 2012 (Figure 2).

Discussion
This paper presents the nationwide maternal mortality data

from Georgia in 2012 (named RAMOS14). We found both

a decreased incidence and an improvement in reporting

maternal deaths as compared with 2006 (named

RAMOS08) findings. This trend reflects similar trends in

the WHO European Region. Over the past decade, many

Table 1 Distribution of Live Birth by Age Groups and Age-Specific

MMRs in Georgia in 2012

Age Groups Distribution of Birth

by Maternal Age

Age-Specific MMRs

per 100 000 Live Births

N (%) N Ratio

15–19 5662 (9.9) 0 0.0

20–24 19,571 (34.4) 8 40.9

25–29 16,833 (29.6) 3 17.8

30–34 9734 (17.1) 5 51.4

35–39 4131 (7.2) 4 96.8

40–44 980 (1.7) 3 306.1

45–49 91 (0.2) 0 0.0

Total 57,002 (100) 23

Table 2 Pregnancy Outcome in Pregnancy-Related Deaths in Georgia, 2012

RAMOS Classification Total Outcome of Pregnancy

Induced Abortion Other Fetal Loss* Stillbirth Pregnant Livebirth

Maternal deaths n (%) 23 2 (8.7) 4 (17.4) 2 (8.7) 3 (13.0) 12 (52.2)

Direct obstetric death 17 1 3 1 3 9

Indirect obstetric death 6 1 1 1 0 3

Coincidental deaths 13 2 1 0 3 7

All Pregnancy-related deaths 36 4 5 2 6 19

Note: *Ectopic pregnancy or miscarriage.
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countries in the WHO European Region have made substan-

tial progress in reducing maternal mortality. The average-

estimated maternal mortality ratio for the region decreased

by more than half from an average 33 maternal deaths per

100 000 live births in 2000 to 16 in 2015.9 Despite

a decreasing trend, the estimated number of maternal deaths

in 2015, in Georgia is much higher than the WHO European

region estimate. The estimate-36 maternal deaths per

100,000 live births is concerning.9 Georgia has the highest

maternal death rate among the Black Sea and neighboring

countries.9,14 On the other hand, it is important to note that

countries with accurate maternal mortality surveillance sys-

tems and continuous audits report higher MMR than coun-

tries without these implemented initiatives. Thus, it is

plausible that the very low mortality ratios in some countries

may be due to systemic underreporting of maternal deaths,

lack of national registers, or problems with completeness of

ascertainment or suboptimal procedures for coding rather

than higher quality services.

In our study, the age group 25–29 had the lowest MMR

and it increased with increasing age. The age-group 40–44

had an almost a 20-fold increased risk of MMR compared to

the 25–29 age group. Advancing age is associated with

increased adverse outcomes in pregnant women. According

to most studies, a maternal age of 35 years is the threshold for

a significant increased maternal morbidity and mortality and

our findings are in accordance to these studies.15

More women with pregnancy-related deaths lived in

urban areas than in rural areas 60.9% vs 39.1%. The clear

majority were married at the time of death. Women with

medium and low socioeconomic status were at higher risk

for maternal death. One-third of maternal deaths occurred

among women living at subsistence or below subsistence

levels. The high probability of not receiving care among

women living in households with the lowest wealth quin-

tile and having poor health outcomes are well documented

and our findings are in line with these studies.16,17

All 36 pregnancy-related deaths included in our study

were officially reported in the vital registration system,

whereas only 85.7% were reported in 2006.11 This repre-

sents a significant improvement in death registration cov-

erage in Georgia, reported by WHO as well (98%).15 The

improvement is most likely due to major reforms

Table 3 Causes of Maternal Deaths in Georgia in 2012 by the

Time of Death

All

Maternal

Deaths

Early Maternal

Deaths (0–42

Days pp)

Late Maternal

Deaths (43–365

Days pp)

N=23 (%) N=15 (%) N=8 (%)

Direct Causes

Sepsis 6 (26.1) 5 (33.3) 1 (12.5)

Hemorrhage 3 (13.0) 3 (20.0) 0 (0.0)

Embolism 3 (13.0) 1 (6.7) 2 (25.2)

PIH 2 (8.7) 2 (13.3) 0 (0.0)

Other direct 3 (13.0) 3 (20.0) 0 (0.0)

Indirect causes 6 (26.1) 1 (6.7) 5 (62.5)

Total 23 (100.0) 15 (100.0) 8 (100.0)

Table 4 Death Reported in the RAMOS14 Study and the Official Maternal Mortality Statistics Deaths to Currently or Recently

Pregnant Women Aged 15–49

RAMOS Classification Pregnancy-Related Deaths Maternal Deaths

RAMOS Officially Reported RAMOS Officially Reported

N N % N N %

Total 36 36 (100.0%) 23 14 (60.9%)

Early deaths (0–42 days pp) 20 13 (65.0%) 15 13 (86.7%)

Direct obstetric deaths 14 12 (85.7%) 14 12 (85.7%)

Indirect obstetric deaths 1 1 (100.0%) 1 1 (100.0%)

Coincidental deaths 5 0* † † † †

Late deaths (43–365 days pp) 16 13 (81.3%) 8 1 (12.5%)

Direct obstetric deaths 3 1‡ (33.3%) 3 1‡ (33.3%)

Indirect obstetric deaths 5 0 † 5 0 †

Coincidental deaths 8 12* (150.0%) † † †

Other§ 0 10 † † † †

Notes: *Virtually all death certificates of WRA lacked the pregnancy status specified (empty pregnancy check-box); late coincidental deaths identified by data matching

include six late maternal deaths classified by RAMOS14. †Not applicable. ‡Reclassified as indirect in RAMOS14. § Pregnancy-related deaths to women aged 15–49 identified

by RAMOS14 including 3 maternal deaths.
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implemented in the CRVS described earlier and implemen-

ted because of results of the first RAMOS.

Georgia’s official statistics reported a MMR of 22.8

compared to findings of 26.3 in RAMOS14. This is

a relatively small gap between the official statistic and

RAMOS14 (Figure 2). The trend of minimal difference

between official statistic and estimations via special stu-

dies continued to be present in 2015, when official statis-

tics reported 30 maternal deaths per 100 000 live births

compared to the estimated maternal mortality of 36 female

deaths per 100,000 live births.3

Similarly, to other European countries, reporting direct

maternal causes in Georgia is comparatively more accurate

than reporting on indirect causes or late maternal deaths.

Our study shows that 39.1% of maternal deaths went unre-

ported. Similar underreporting of maternal deaths was

found in Austria and the Netherlands where overall under-

reporting was 38% and 33%, respectively.18,19 However, we

documented remarkable improvement since 2006, when

64.5% of maternal deaths went unreported. These signifi-

cant improvements in Georgia in the systems for registering

the deaths of women of reproductive age and maternal death

identification were made because the country implemented

statewide reforms, as described in the introduction. The

results of our study indicate importance of periodic assess-

ments of the quality of routine mortality statistics for report-

ing maternal deaths and related public health actions. Our

study also highlights that comparison between countries

should not be restricted to maternal rates published by the

national offices responsible for death statistics, but also

verified by special studies.

Causes of Maternal Deaths
The finding that 79.3% of maternal deaths had direct obstetric

causes is in line with data from 2006 (RAMOS08). Sepsis and

hemorrhage were the leading obstetric causes of death, fol-

lowed by embolism and preeclampsia, which points to issues

of quality of hospital care. In contrast, major contributors to

maternal deaths in high-income countries in Europe are pre-

eclampsia, cardiac disease and thromboembolism.20

Although nationally in Georgia, the rate of hospital deliv-

eries is 99%, quality of care improvements must still bemade

to reduce maternal deaths. Efforts to improve the quality of

care at the hospital level were accelerated beginning in 2010.

These efforts included: nationwide training of multidisciplin-

ary teams of providers dealing with obstetric emergencies;

development of evidence-based clinical practice guidelines

and enforcement of their implementation by the government

health authorities; monitoring of hospital clinical quality

indicators; and near-miss maternal case reviews. Despite

these efforts, our findings highlight an ongoing need to

further improve the quality of care at the point-of-care detec-

tion as well as gaps in appropriate management of major

pregnancy-related events. Most women (90%) had at least

four antenatal visits. Indirect causes of maternal deaths in our

study suggest weaknesses at the primary care level. In

44.4

26.3

65.6

40.3

23 22.8 23.3
25

0

10

20

30

40

50

60

70

2006 2012 2006 2012

RAMOS Officiall Statistics

0-42 days 0-365 days

Figure 2 Maternal Mortality Ratios (MMR) per 100,000 Live Births RAMOS 2008 and RAMOS 2014 and Official Reports of Maternal Deaths in 2012 and 2006.
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addition, preconception care, which plays a critical role in

timely detection of diseases such as cancer and tuberculosis,

is lacking.

Although recommended by the WHO model, postpar-

tum care after discharge from the hospital in Georgia is

focused on health and development of the newborn, while

woman typically receive no or little follow-up. Our study

findings related to timing of death, highlights a need to

strengthen postpartum follow up and to reinforce the role

of family doctors in postpartum care, especially improve-

ment of early identification of complications and timely

referral for specialized care.

It is noteworthy that our research (RAMOS14) revealed

only one direct maternal death related to unsafe induced

abortion performed by the woman herself after 12 weeks of

gestation. This is an improvement compared to the three

direct maternal deaths caused by unsafe medical abortions

found by RAMOS08. Improved safe abortion practices and

post-abortion care may be a factor in the relatively low death

rate from induced abortion. On the other hand, the study

showed an increase in maternal deaths associated with mis-

carriages compared to the previous study, where no miscar-

riage-associated maternal deaths were reported.

Despite an increase in contraceptives use by married

women or in union from 41% in 1999 to 53% in 2010,

65% of married women still have a potential demand for

contraception.21 Improved access to contraceptive commod-

ities and safe and effective use will likely help reduce the risk

of maternal death posed by unintended pregnancies and

adverse pregnancy outcomes in women with poor health.22

Caesarian sections (CS) were performed in 57% of the

women who died. The increased CS rate from 20.7%

(2006) to 36.7% (2012) is worrying, but also in line with

international trends.23,24 CS performed for maternal

request, medicolegal reasons, provider and patient-driven

medicalization of birth are possible explanations of the rise

in Georgia, repeatedly reported in studies from many

countries.8,25,26 While RAMOS08 found that the majority

(95%) of CSs were emergency and life-saving, RAMOS14

revealed that only a quarter of CSs were emergency inter-

ventions performed on the same day the women initially

presented for care. In our study maternal mortality was

14.0 per 100,000 live births for CS and 12.3 per 100,000

for vaginal births. This finding is in line with other studies

from developed countries where the chance of dying from

a CS is rare, but it’s a little higher than a vaginal

delivery.27

The potential benefits of CS in saving maternal and infant

lives in emergency situations have been accepted globally in

medical practice, but there is no evidence showing the ben-

efits of CS for women or infants when surgery is not medi-

cally indicated. On the contrary, CS carries an increased risk

of maternal mortality and severe acute morbidity and

increases complication rates in subsequent pregnancies.28

CS complications, such as sepsis and thromboembolism,

were two of three leading causes of maternal deaths in our

study.

No maternal deaths identified in the study had been

followed by an autopsy. The practice of postmortem exam-

inations needs to be improved to help physicians determine

the primary and underlying causes of death. The low uptake

of postmortem examination has not been widely studied in

Georgia. Likely factors found in other studies encompass not

only cultural, but professional and organizational.29

Conclusions
In our study, we found a significant improvement in death

registration coverage, decreased incidence and an

improvement in reporting maternal deaths as compared

with previous, RAMOS08 findings. The improvement in

reporting was particularly prominent for early maternal

deaths. The causes of deaths were mainly direct with

sepsis as the number one diagnose.

Our study supports the hypothesis that a well-organized

vital registration system is important for policy-making and

to drive decisions on quality of care in maternal health.

However, a vital registration system alone cannot address

issues of misclassification of maternal deaths. Therefore,

active surveillance, routine nationwide data linkage and

audits are essential.

The major strides made over the last decade in Georgia

to improve maternal and neonatal care have had a real

impact, when measured in the reduction of maternal

deaths. While still above the European Union (EU) aver-

age, the maternal mortality rate in Georgia has fallen.

Despite this progress, we suggest that maternal health

and survival remain high on the public agenda and that

effective reforms continue to promote the goal of ending

preventable maternal deaths in Georgia.
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