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Purpose: An understanding of women’s health problems during the reproductive years, based 

on reliable cause-of-death data, is of critical importance to avoid premature female mortality. 

This study aimed to investigate mortality levels, cause-specific patterns, and trends in women 

of reproductive age in Georgia.

Materials and methods: The National Reproductive Age Mortality Survey (2014) was 

conducted to identify all causes of death for women aged 15–49 years in 2012. The lead-

ing causes were compared with those in 2006, using directly age-standardized death rates 

(ASDRs). The accuracy of official cause-of-death data was assessed against verbal autopsy 

(VA) diagnoses, using kappa statistics, sensitivity, positive predictive value, and misclas-

sification analyses.

Results: Of 913 eligible deaths, VAs were completed for 878 deaths. Noncommunicable 

diseases (NCDs) were the dominant causes of death (69.6% or 53.1/100,000), with cancer 

taking a major toll (45.2% or 34.5/100,000), followed by injuries (18.6% or 14.2/100,000). 

Breast cancer (12.5%), road injuries (9.1%), cervical cancer (6.5%), cerebrovascular diseases 

(5.2%), uterine cancer (4.1%), brain cancer (3.4%), suicide (3.1%), stomach cancer (3.0%), 

maternal disorders (2.6%), and liver cirrhosis (2.2%) contributed to the 10 leading specific 

causes of death, with the majority being substantially underreported in official statistics. This was 

primarily due to a significantly higher proportion (84%, p,0.05) of deaths routinely assigned 

ill-defined codes. Since 2006, statistically significant changes in ASDRs, with declines, were 

observed only for undetermined causes (40%, p,0.05) and ovarian cancer (54%, p,0.05); 

ovarian cancer and tuberculosis were replaced by stomach cancer and liver cirrhosis in the top 

10 cause-of-death list.

Conclusion: NCDs continue to be the major health threats for Georgian women of reproduc-

tive age. The VA method proved a feasible tool to yield essential cause-of-death information 

for this population. Further research is needed to inform national health promotion and disease 

prevention interventions to be focused on NCDs and reproductive health needs with an inte-

grated approach.

Keywords: women’s health, mortality, verbal autopsy, noncommunicable diseases, injuries, 

cancer

Introduction
A comprehensive approach to women’s health from a life course perspective, going 

beyond the reproductive and maternal realm, provides a unique opportunity to address 
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the whole spectrum of health risks and more effectively 

reduce premature female mortality.1–3 Reproductive years 

(15–49 years) have a particular impact on women’s health 

and well-being as this stage of life is associated with the 

double burden of child-bearing and a wide range of pre-

ventable health issues, faced by their male counterparts.2,3 

This has important implications for both present and future 

generations. There are also large variations across and within 

geographical regions. Young adult women in more developed 

settings tend to die predominantly from noncommunicable 

diseases (NCDs), whereas those in the least-developed set-

tings are more likely to die from maternal causes and infec-

tious diseases.2,3 Over recent decades and at different rates, 

low- and middle-income countries (LMICs) have experienced 

epidemiologic transitions, which have shifted the disease bur-

den from communicable to chronic NCDs.2–6 Concurrently, 

there has been a substantial reduction in maternal deaths, 

which now account for only 6%–40% of all reproductive-

aged female deaths in many of these countries.2,3,7 There are 

persistent gaps in the knowledge of health problems among 

women of reproductive age in LMICs.2,3,7 This is primarily 

owing to the lack of high-quality national-level cause-of-

death data stemming from inadequate civil registration and 

vital statistics (CRVS) systems.8 In the absence of complete 

CRVS, several alternative approaches, including reproduc-

tive age mortality surveys (RAMOSs) and verbal autopsies 

(VAs), have been increasingly recommended to yield useful 

information about population-level cause-of-death patterns 

and inform policy decisions.9–11

Georgia, one of the former Soviet Republics in the 

Caucasus Region of Eurasia, with an estimated population 

of four million, belongs to the World Bank lower middle-

income country group and the World Health Organization 

(WHO) European Region.12,13 Regardless of numerous 

political, economic, and social upheavals since independence 

in 1991, Georgia is currently undergoing rapid economic 

growth.13,14

As with other former Soviet bloc countries, Georgia 

continues to face the critical challenges of data quality,8,15,16 

notwithstanding recent meaningful reforms to improve 

its CRVS system.17 This has been reflected in substantial 

inconsistencies between official statistics and the various 

survey findings supported by international agencies.15,18 

The first national RAMOS, conducted in Georgia in 2008 

(RAMOS08) through the technical support of the US Centers 

for Disease Control and Prevention (CDC), revealed consid-

erable discrepancies between these two sources in overall and 

cause-specific mortality patterns for women of reproductive 

age in 2006, highlighting the important gaps in both death 

registration coverage and cause-of-death ascertainment in 

the CRVS system.19

The poor accuracy and reliability of the official cause-of-

death statistics and the need to identify mortality patterns and 

likely changes over time in this age group of Georgian women 

resulted in a repeat national RAMOS. The second national 

RAMOS was conducted in Georgia in 2014 (RAMOS14) 

by the National Center for Disease Control and Public 

Health (NCDC&PH) and replicated the methodology of the 

RAMOS08.19 The primary aim of this study was to determine 

all causes of death in women aged 15–49 years who died 

in Georgia in 2012. The secondary aim was to investigate 

changes over time in all-cause and cause-specific mortality.

Materials and methods
Data collection and assigning causes 
of death
First, all eligible deaths were identified based on triangulation 

of mortality data for the year 2012 available from multiple 

sources. These included CRVS and NCDC&PH’s mortality 

datasets, regional death registers, as well as hospital and 

ambulance service registers.

In the second phase, the VA interviews with family 

members or other caregivers of decedents were conducted 

from March to December 2014 by household visits within 

24 months of death, considering the local cultural context 

for the mourning period. Detailed information on premortem 

illness signs and symptoms was collected by skilled female 

interviewers with a medical background using the VA instru-

ment. This instrument was developed for the RAMOS08 and 

based on the CDC questionnaires for pregnancy mortality 

studies and surveillance systems, combined with the WHO 

international standard VA questionnaire.19,20

Completed VA questionnaires were reviewed blind 

by two physicians to assign the most probable underlying 

cause to each death according to the rules of the Interna-

tional Classification of Diseases, 10th revision (ICD-10).21 

Discrepancies in coding were resolved by a third physician 

who adjudicated the final diagnosis. The VA-derived mater-

nal causes, based on the new ICD for Maternal Mortality 

(ICD-MM) definitions (“direct”, “indirect”, and “late” mater-

nal deaths),22 were further investigated through a hospital 

medical record review. They were finally confirmed by the 

multidisciplinary expert panel of physicians.

Tabulating causes of death and statistical 
analysis
The VA diagnoses were first compared with the CRVS 

diagnoses for the same deaths, aggregated into the WHO 
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General Mortality Tabulation List 1 of ICD-10 (hereafter 

referred to as WHO list)23 and then into a shortened list of 

the most relevant causes.

Agreement of cause attribution between the two sources 

was assessed based on the Cohen’s kappa (k) statistic, with 

the corresponding 95% CIs.24 The strength of agreement was 

evaluated as poor for k=0.01–0.20, fair for k=0.21–0.40, 

moderate for k=0.41–0.60, good for k=0.61–0.80, and almost 

perfect for k=0.81–1.00.24 Sensitivity and positive predictive 

value (PPV) of the CRVS system for each cause category 

were measured against VA diagnosis as a reference standard. 

Estimates of kappa, sensitivity, and PPV with the correspond-

ing 95% CIs were computed by DAG_Stat spreadsheet.25 

Over- or underreporting of causes of death in CRVS were 

determined against the same reference standard based on 

Nam and Blackwelder method26 by calculating the relative 

differences in mortality proportions for each cause category, 

with the corresponding 95% CIs, using NCSS 11 statistical 

software.27 Patterns of misclassification between CRVS and 

VA diagnoses were further analyzed by cross-tabulating 

these two data based on the shortened WHO list.

Using the Global Burden of Disease (GBD) classification,6 

VA-based causes of death were further reclassified into three 

broad categories: communicable, maternal, neonatal, and 

nutritional disorders; NCDs; and injuries. In addition, the 

fourth group of undetermined causes incorporated all deaths 

assigned ill-defined and unknown codes.11 Crude mortality 

rates (all-cause-, age- and cause-specific per 100,000 women) 

were calculated using the 5-year age groups (from 15–19 

to 45–49 years) and the corresponding mid-year female 

population estimates as denominators obtained from official 

sources.28 Age-standardized death rates (ASDRs) were then 

computed by applying age-specific death rates to the world 

standard population age distribution (2000–2025) using 

the direct method29 and compared to those for the refer-

ence period of 2006.19 The two populations were deemed 

significantly different in their ASDRs at the 0.05 level if the 

95% CI of the standardized rate ratio (SRR) excluded 1. Both 

the ASDRs and the SRRs, with the corresponding 95% CIs, 

were calculated using Rothman’s Episheet.30

All other statistical analyses in our study were performed 

using SPSS software version 21.0.31

Ethical approval and informed consent
Ethical approval for this study was received from the Insti-

tutional Review Board of the NCDC&PH and the Regional 

Committees for Medical and Health Research Ethics South 

East Norway. Written informed consent was obtained from 

all respondents prior to interviews.

Results
Of 913 identified eligible deaths, VAs were successfully 

completed for 878 deaths, which yielded a response rate of 

96.2% and included two cases found to be unreported in offi-

cial sources. Only one family refused to be interviewed, and 

34 families could not be traced after their family member’s 

death. The overall median age at death was 42 years 

(range 15–49 years), and over two-thirds of deaths (72.4%) 

occurred outside of health institutions.

Cause agreement and misclassification 
patterns
Table 1 summarizes the findings of the overall and individual-

level agreement in attribution of causes of death between the 

CRVS and VA sources based on the shortened WHO list. The 

overall level of agreement on cause-of-death ascertainment 

between these two data was fair (k=0.36, 95% CI=0.33 to 

0.40), showing a slight improvement from that when using 

the WHO list (k=0.34, 95% CI=0.31 to 0.38). Individual 

agreement was extremely poor for ill-defined causes and 

unspecified external causes, with the lowest kappa scores 

(0.04 and 0.06, respectively). Among specific causes of 

death, disagreement between the two sources was particularly 

evident for suicide, transport accidents, neurologic disorders, 

and liver diseases (k=0.12–0.20). By contrast, the level of 

agreement was good for respiratory tuberculosis (TB), breast 

cancer, leukemia, malignant skin melanoma, brain cancer, 

and maternal causes (k=0.63–0.75), and almost perfect 

(k=0.81) for stomach cancer (Table 1).

The observed sensitivity of the CRVS system relative to 

the VA in identifying the major specific causes of death was 

largely unsatisfactory (,50%), with the lowest values for sui-

cide, transport accidents, liver diseases, neurologic disorders, 

uterine cancer, and diabetes (Table 1). Sensitivity was higher 

(.60%) for maternal causes and ovarian cancer, and the 

highest for stomach cancer (76.9%). The PPVs of the CRVS 

system, ranging from 5.4% to 100%, were among the lowest 

for liver disease, diabetes, and ischemic heart disease (IHD), 

while being the highest (100%) for transport accidents, brain 

cancer, maternal causes, and assault (Table 1).

The estimated degrees of over- and underdiagnosing 

for each cause category in CRVS due to misclassification 

are presented in Table 1. As shown, percentage changes for 

the majority of selected causes of death were statistically 

significant (p,0.05), with the largest differences seen for 

transport accidents, suicide, and uterine cancer compared to 

other specific causes (Table 1).

Table 2 provides the details of the misclassification 

patterns for the major causes of death using the shortened 
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WHO list. The overwhelming majority of deaths (214/229), 

ascertained by the CRVS system as ill-defined causes, were 

reclassified by the VA into a wide range of ICD cause catego-

ries. This was particularly evident for breast cancer (33/110), 

transport accidents (13/82), cervical cancer (15/57), cerebro-

vascular diseases (11/46), uterine cancer (11/36) and suicide 

(7/27), as well as brain cancer (5/30) and maternal causes 

(5/23). Further increases in these important causes, namely 

breast cancer (16/110), cervical cancer (18/57), uterine cancer 

(17/36), cerebrovascular diseases (15/46), and brain cancer 

(9/30), as well as maternal causes (4/23) and suicide (4/27), 

were observed after their reallocation from various specific 

or unspecified causes of death of CRVS data. Furthermore, 

over half of the deaths due to transport accidents (55/82) 

and suicide (14/27) and nearly one-quarter of those due to 

assault (3/11) from the VA source were originally attributed 

to the category of “all other external causes”. Overall, this 

category was vastly miscoded (73/92) in the CRVS source 

(Table 2).

Broad causes of death
Table 3 summarizes the VA-based cause-specific mortal-

ity patterns of reproductive-aged women in Georgia in 

2012 based on the GBD classification. The all-cause crude 

mortality rate was 76.2 per 100,000 (95% CI=71.3 to 81.4). 

Of the four broad categories of death, NCDs were by far the 

leading cause of death, accounting for over two-thirds of all 

deaths (69.6%) or 53.1 deaths per 100,000. Cancer accounted 

for almost half of all deaths (45.2%) or 34.5 per 100,000 and 

was the most common NCD-related cause and the principal 

cause of death. The second most common NCD-related cause 

was cardiovascular disease (CVD), contributing to 13.2% of 

Table 1 Comparison of civil registration and vital statistics and verbal autopsy causes of death based on the shortened WHO list for 
women of reproductive age: Georgia RAMOS 2014

Causes of death CRVS VA Kappa (95% CI) Sensitivity 
(95% CI)

PPV (95% CI) % change (95% CI)

N % N %

Breast cancer 69 7.9 110 12.6 0.65 (0.56 to 0.73) 55.5 (45.7 to 64.9) 88.4 (78.4 to 94.9) 59.4a (35.7 to 91.2)
Transport accidents 7 0.8 82 9.4 0.14 (0.05 to 0.24) 8.5 (3.5 to 16.8) 100 (59.0 to 100) 1,071.4a (502.9 to 2,282.9)
Cervical cancer 31 3.5 57 6.5 0.52 (0.40 to 0.65) 42.1 (29.1 to 55.9) 77.4 (58.9 to 90.4) 83.9a (38.5 to 151.3)
Stroke 27 3.1 46 5.3 0.53 (0.39 to 0.67) 43.5 (28.9 to 58.9) 74.1 (53.7 to 88.9) 70.4a (25.0 to 139.1)
Remainder of malignant neoplasms 34 3.9 43 4.9 0.39 (0.25 to 0.53) 37.2 (23.0 to 53.3) 47.1 (29.8 to 64.9) 26.5 (−0.1 to 0.8)

Symptoms, signs, and abnormal 
clinical and laboratory findings

229 26.1 37 4.2 0.04 (0.00 to 0.09) 40.5 (24.8 to 57.9) 6.6 (3.7 to 10.6) −83.8a (−87.7 to −76.9)

Uterine cancer 9 1.0 36 4.1 0.34 (0.17 to 0.52) 22.2 (10.1 to 39.2) 88.9 (51.8 to 99.7) 300.0a (134.1 to 637.5)
Brain cancer 16 1.8 30 3.4 0.69 (0.53 to 0.84) 53.3 (34.3 to 71.7) 100 (79.4 to 100) 87.5a (43.3 to 176.7)
Other heart diseases 53 6.1 29 3.3 0.26 (0.13 to 0.39) 41.4 (23.5 to 61.1) 22.6 (12.3 to 36.2) −45.3a (−62.8 to −20.3)

Intentional self-harm 4 0.5 27 3.1 0.12 (−0.04 to 0.28) 7.4 (0.9 to 24.3) 50.0 (6.8 to 93.2) 575.0a (168.3 to 1,669.3)

Stomach cancer 23 2.6 26 3.0 0.81 (0.69 to 0.93) 76.9 (56.4 to 91.0) 87.0 (66.4 to 97.2) 13.0 (−12.8 to 50.2)

Pregnancy, childbirth, and the 
puerperium

14 1.6 23 2.6 0.75 (0.60 to 0.91) 60.9 (38.5 to 80.3) 100 (76.8 to 100) 64.3a (28.5 to 145.2)

Diseases of the nervous system 17 1.9 22 2.5 0.19 (0.02 to 0.36) 18.2 (5.2 to 40.3) 23.5 (6.8 to 49.9) 29.4 (−26.1 to 127.7)

All other external causes 92 10.5 19 2.2 0.06 (−0.02 to 0.13) 26.3 (9.1 to 51.2) 5.4 (1.8 to 12.2) −79.4a (−87.1 to −67.2)

Remainder of diseases of the 
circulatory system

6 0.7 19 2.2 0.31 (0.08 to 0.55) 21.1 (6.1 to 45.6) 66.7 (22.3 to 95.7) 216.7a (54.7 to 591.1)

Ischemic heart diseases 19 2.2 17 1.9 0.38 (0.17 to 0.58) 41.2 (18.4 to 67.1) 36.8 (16.3 to 61.6) −10.5 (−46.9 to 50.1)

Leukemia 11 1.3 16 1.8 0.66 (0.45 to 0.87) 56.3 (29.9 to 80.2) 81.8 (48.2 to 97.7) 45.5 (−7.2 to 141.6)

Ovarian cancer 21 2.4 15 1.7 0.60 (0.41 to 0.79) 73.3 (44.9 to 92.2) 52.4 (29.8 to 74.3) −28.6 (−54.6 to 8.3)

Respiratory tuberculosis 8 0.9 14 1.6 0.63 (0.40 to 0.87) 50.0 (23.0 to 77.0) 87.5 (47.3 to 99.7) 75.0a (5.1 to 220.0)
Lung cancer 13 1.5 13 1.5 0.45 (0.21 to 0.69) 46.2 (19.2 to 74.9) 46.2 (19.2 to 74.9) 0.0 (−44.2 to 79.1)

Liver diseases 7 0.8 12 1.4 0.20 (−0.04 to 0.45) 16.7 (2.1 to 48.4) 28.6 (3.7 to 71.0) 71.4 (−23.9 to 292.1)

Colorectal cancer 7 0.8 12 1.4 0.52 (0.25 to 0.80) 41.7 (15.2 to 72.3) 71.4 (29.0 to 96.3) 71.4 (−9.7 to 245.5)

Skin cancer 7 0.8 11 1.3 0.66 (0.41 to 0.92) 54.5 (23.4 to 83.3) 85.7 (42.1 to 99.6) 57.1 (−10.3 to 199.3)

Diabetes mellitus 9 1.0 11 1.3 0.29 (0.03 to 0.56) 27.3 (6.0 to 61.0) 33.3 (7.5 to 70.1) 22.2 (−41.5 to 157.6)

Assault 4 0.5 11 1.3 0.53 (0.22 to 0.84) 36.4 (10.9 to 69.2) 100 (39.8 to 100) 175.0a (40.3 to 559.4)
All other 139 15.9 138 15.8 0.36 (0.28 to 0.44) 46.4 (37.9 to 55.1) 46.0 (37.6 to 54.7) −0.72 (−16.5 to 18.1)
Total 876 100 876 100 0.36 (0.33 to 0.40)

Note: ap-value,0.05.
Abbreviations: CRVS, civil registration and vital statistics; PPV, positive predictive value; RAMOS, reproductive age mortality survey; VA, verbal autopsy; WHO, World 
Health Organization.
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all deaths. Almost one-fifth (18.6%) of all deaths were due 

to injuries, accounting for 14.2 deaths per 100,000, making 

them the second leading broad category of death. This cat-

egory was followed by communicable, maternal, neonatal, 

and nutritional disorders at 7.4% or 5.6 deaths per 100,000. 

Undetermined causes contributed to only 4.4% (Table 3).

The cause-of-death pattern varied across the age groups 

(Table 4). Injuries were the principal cause of death in women 

aged under 25 years, accounting for nearly half of all deaths 

in this age group and particularly affecting those aged 15–19 

years (63.3%). By contrast, more than two-thirds of deaths 

in women aged 25 years were due to NCDs, making them 

the principal cause of death in this age category, with the 

greatest proportion in the oldest age group (84.0%). Cancer 

was the most common cause of NCD-related deaths across 

all age categories, being the principal cause of death in 

those aged 30 years and killing half of the women in this 

age group. CVD ranked as the third leading cause of death 

in the youngest age group after injuries and cancer, but the 

second in the oldest age group. Communicable, maternal, 

neonatal, and nutritional disorders were most prominent and 

the third top cause in the 20–24-year age group (24.5%), 

holding their rank in the 30–39-year age group, but ranking 

second in those aged 25–29 years after injuries and cancer. 

Undetermined causes at 5.3% were most pronounced in the 

oldest age group (Table 4).

Figure 1 shows a steady increase in crude mortality rates 

from all causes combined, NCDs, cancer, and CVD with age, 

in contrast to injuries and communicable, maternal, neonatal, 

and nutritional disorders.

Specific causes of death
Examining the specific causes of death, based on the GBD 

classification (Table 3), breast cancer was found to be the 

Table 2 Misclassification patterns for selected causes of death for women of reproductive age: Georgia, RAMOS 2014

Causes of death Verbal autopsy Total
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Other CVD 0 0 0 0 0 1 0 0 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 1 0 0 6
IHD 0 0 0 0 0 3 0 1 2 0 0 0 0 0 0 7 0 0 0 0 0 0 0 1 0 5 19
Leukemia 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 0 1 11
Ovarian CA 0 0 2 0 1 0 5 0 0 0 0 0 0 0 1 0 0 11 0 0 0 0 0 0 0 1 21
Resp. TB 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7 0 0 0 0 0 0 1 8
Lung CA 1 0 2 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 6 0 0 1 0 0 0 13
Liver disease 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 4 7
Colorectal CA 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 0 0 7
Skin CA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 7
Diabetes 0 0 0 0 0 2 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 3 0 2 9
Assault 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 4
All other 7 7 5 8 9 5 0 1 5 3 0 1 4 7 3 0 1 0 1 0 4 2 0 2 0 64 139
Total 110 82 57 46 43 37 36 30 29 27 26 23 22 19 19 17 16 15 14 13 12 12 11 11 11 138 876

Notes: The values in bold font  reflect total number of deaths attributed to each cause category  by CVRS (raws) or verbal autopsy (columns), while the diagonal values in 
bold font reflect the number of death cases attributed to the same cause of death by both sources (cause agreement).
Abbreviations: CA, cancer; CRVS, civil registration and vital statistics; CVD, cardiovascular disease; IHD, ischemic heart disease; RAMOS, reproductive age mortality 
survey; Resp. TB, respiratory tuberculosis.
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Causes of female reproductive age mortality in Georgia

number one cause in women aged 15–49 years, accounting 

for 12.5% of all deaths or 9.6 per 100,000, followed by road 

injuries at 9.1% or 6.9 per 100,000 and cervical cancer at 

6.5% or 4.9 per 100,000. Cerebrovascular diseases were the 

fourth major cause (5.2%), whereas uterine cancer was the 

fifth (4.1%). Brain cancer (3.4%), with subsequent suicide 

(3.1%) ranked as the sixth and seventh leading causes of 

death, respectively, followed, in descending order, by stom-

ach cancer, maternal disorders, and liver cirrhosis as the 

eighth, ninth, and tenth leading causes of death. TB at 1.9% 

or 1.5 per 100,000 was the most common cause of death from 

communicable diseases (Table 3).

A detailed analysis of specific causes of death by age 

categories (Table 4) identified road injuries as the principal 

cause of death in women aged under 35 years, killing nearly 

one-third (30.0%) of adolescent girls aged 15–19 years. 

Suicide ranked second ahead of cerebrovascular diseases in 

the youngest age group, but third in those aged 20–24 years 

behind maternal disorders, with the latter dropping down to 

the third place in the 25–34-year age group and further in the 

older groups, while not affecting those in the youngest and 

oldest age categories. Breast cancer was the second major 

cause of death in women aged 25–34 years, but the principal 

cause in the older age groups (35–49 years), followed by cer-

vical cancer and road injuries in those aged 35–44 years, with 

cervical cancer being outranked by the second most common 

cerebrovascular diseases in the oldest age group. TB and brain 

cancer shared the third place with equally important maternal 

disorders in the 25–29-year age group, whereas stomach 

cancer was the third major cause in those aged 34–39 years. 

Becoming increasingly relevant with age, uterine and ovarian 

cancers were most prominent in the oldest age group, as were 

liver cirrhosis, IHD, and diabetes (Table 4).

Figure 2 illustrates the sharp increase with age in mortal-

ity rates for all five cancer-related deaths, cerebrovascular 

diseases, and liver cirrhosis, as opposed to mortality rates 

for road injuries, suicide, and maternal disorders, remaining 

relatively stable or decreasing with age.

Comparison of the leading causes of 
death in 2006 and 2012
Table 3 presents a comparison of mortality estimates for the 

leading causes of death of Georgian women of reproduc-

tive age between 2006 and 2012, based on the two national 

RAMOS (RAMOS08 and RAMOS14) findings. The all-

cause ASDR per 100,000 women was 70.0 in 2012, show-

ing no statistically significant difference from 71.2 in 2006 

(SRR=0.98, 95% CI=0.90 to 1.08; p.0.05). Almost no 

statistically significant changes have been identified during 

that period in ASDRs for the broad categories of death either, 

including NCD broad subgroups, except for a statistically sig-

nificant decline (SRR=0.60, 95% CI=0.40 to 0.90; p,0.05) 

seen in undetermined causes, making them rank down to the 

fourth place compared to 2006 (Table 3).

Likewise, among the major specific causes of death, 

statistically significant difference in the ASDR between 

2 years was identified only for ovarian cancer, which more 

than halved (SRR=0.46, 95% CI=0.25 to 0.85; p,0.05) com-

pared to 2006 (Table 3). Further changes during that period 

were observed in both composition and rankings of the 10 

leading specific causes of death, with only breast cancer and 

subsequent road injuries maintaining their dominant posi-

tions. Specifically, ovarian cancer and TB, ranking seventh 

and eighth in 2006, were no longer apparent in the list of top 

10 causes in 2012, being replaced by stomach cancer and 

liver cirrhosis, which moved up from their 14th and 12th 

places to the eighth and tenth, respectively. Beyond this, a 

rank increase was observed for cervical, uterine, and brain 

cancers, and suicide from their fourth, sixth, tenth, and ninth 

to the third, fifth, sixth, and seventh places, respectively, as 

opposed to a rank decrease for cerebrovascular diseases and 

maternal disorders from their third and fifth to the fourth and 

ninth places, respectively (Table 4).

Discussion
This paper presents the nationwide all-cause and cause-

specific mortality patterns among women of reproductive 

age in Georgia for 2012 and trends over time based on the 

repeat national RAMOS findings. The all-cause crude mor-

tality rate was 76.2 per 100,000. NCDs were the leading 

broad cause of death, accounting for 69.6% of all deaths or 

53.1 per 100,000, whereas breast cancer was the number one 

specific cause of death, responsible for 12.5% of all deaths 

or 9.6 per 100,000.

Using multiple sources of mortality data, our study 

identified only two (0.2%) unregistered deaths in the 2012 

official statistics. Compared to the RAMOS08 findings (25% 

in 2006),19 this suggests a substantial improvement in death 

registration coverage in Georgia (98% according to the 

WHO).12 This is most likely owing to the previously men-

tioned reforms in the CRVS system, which lawfully obliged 

all medical establishments and other responsible bodies to 

complete electronic birth and death certificates and submit by 

a set deadline to the Civil Registry Agency.17 However, in line 

with the RAMOS08,19 there were considerable discrepancies 

between the VA and CRVS in the underlying patterns of 
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causes of death for this population in 2012, revealing sig-

nificant underrepresentation of a clear majority of important 

cancer, injury, and maternal deaths in official sources, with 

transport accidents, suicide, and uterine cancer misrepresented 

as the leading specific causes of death. Showing overall fair 

agreement between two sources (k=0.36, 95% CI=0.33 to 

0.40), along with largely unsatisfactory sensitivity (,50%) of 

the CVRS system in identifying the major specific causes of 

death, our study found the poor level of individual agreement 

(k,0.21) and the lowest values of sensitivity (#22.2%) for 

these latter causes. Further analysis of the misclassification 

patterns revealed significant over reporting of ill-defined 

(84%, p,0.05) and unspecified external causes (79%, 

p,0.05) in the CRVS system as compared to only about 4% 

and 2% of these deaths, respectively, in VA data. A massive 

reallocation of the specific causes of death from ill-defined and 

further from various originally miscoded specific or “other” 

unspecified cause categories resulted in significant propor-

tional increases in estimated mortality notably from breast, 

cervical, uterine, and brain cancers; cerebrovascular diseases; 

and maternal disorders, in addition to transport accidents and 

suicide (Table 1). Given the clear majority of deaths (72%) in 

our study sample occurred outside of health institutions, this 

observation suggests the failure of the system to collect cause-

Table 4 Cause-specific and age-specific mortality estimates for women of reproductive age: Georgia RAMOS 2014

Causes of death Age

15–19 years 20–24 years 25–29 years 30–34 years 35–39 years 40–44 years 45–49 years

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000  
(95% CI)

% (N) R/100,000 
 (95% CI)

Communicable, maternal, 
neonatal, and nutritional 
disorders

3.3 (1) 0.7 (0.1 to 3.3) 24.5 (12) 6.6 (3.6 to 11.2) 14.0 (8) 4.5 (2.1 to 8.5) 15.7 (13) 7.8 (4.4 to 13.0) 7.8 (10) 6.3 (3.2 to 11.1) 4.7 (9) 5.7 (2.8 to 10.5) 3.5 (12) 7.2 (3.9 to 12.2)

Tuberculosis 0.0 (0) 0.0 (0.0 to 0.0) 6.1 (3) 1.6 (0.5 to 4.4) 5.3 (3) 1.7 (0.5 to 4.5) 2.4 (2) 1.2 (0.2 to 3.9) 2.3 (3) 1.9 (0.5 to 5.0) 2.1 (4) 2.6 (0.9 to 6.1) 0.6 (2) 1.2 (0.2 to 3.8)
Maternal disorders 0.0 (0) 0.0 (0.0 to 0.0) 16.3 (8) 4.4 (2.1 to 8.3) 5.3 (3) 1.7 (0.5 to 4.5) 6.0 (5) 3.0 (1.1 to 6.6) 3.1 (4) 2.5 (0.8 to 6.0) 1.6 (3) 1.9 (0.5 to 5.1) 0.0 (0) 0.0 (0.0 to 0.0)

Noncommunicable diseases 33.3 (10) 7.0 (3.6 to 12.5) 26.5 (13) 7.1 (4.0 to 11.9) 49.1 (28) 15.7 (10.7 to 22.4) 54.2 (45) 27.1 (20.0 to 35.9) 67.2 (86) 53.8 (43.3 to 66.1) 74.9 (143) 91.2 (77.2 to 107.1) 84.1 (286) 171.6 (152.5 to 192.3)
Neoplasms 13.3 (4) 2.8 (0.9 to 6.7) 20.4 (10) 5.5 (2.8 to 9.8) 33.3 (19) 10.7 (6.6 to 16.3) 33.7 (28) 16.9 (11.4 to 24.0) 46.1 (59) 36.9 (28.4 to 47.3) 53.4 (102) 65.1 (53.3 to 78.6) 51.5 (175) 105.0 (90.3 to 121.4)

Stomach cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 1.2 (1) 0.6 (0.1 to 2.8) 6.3 (8) 5.0 (2.4 to 9.4) 2.6 (5) 3.2 (1.2 to 7.0) 2.9 (10) 6.0 (3.1 to 10.6)
Trachea, bronchus, and lung 
cancers

0.0 (0) 0.0 (0.0 to 0.0) 2.0 (1) 0.5 (0.0 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.3 (3) 1.9 (0.5 to 5.0) 1.6 (3) 1.9 (0.5 to 5.1) 1.8 (6) 3.6 (1.5 to 7.4)

Breast cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 7.0 (4) 2.2 (0.8 to 5.3) 9.6 (8) 4.8 (2.3 to 9.1) 9.4 (12) 7.5 (4.1 to 12.7) 20.9 (40) 25.5 (18.5 to 34.4) 13.5 (46) 27.6 (20.5 to 36.5)
Cervical cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.4 (2) 1.2 (0.2 to 3.9) 8.6 (11) 6.9 (3.7 to 11.9) 8.9 (17) 10.8 (6.6 to 17.0) 7.9 (27) 16.2 (10.9 to 23.2)
Uterine cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.8 (1) 0.6 (0.5 to 4.5) 3.6 (3) 1.8 (0.5 to 4.8) 4.7 (6) 3.8 (1.6 to 7.7) 4.2 (8) 5.1 (2.4 to 9.6) 5.3 (18) 10.8 (6.6 to 16.7)
Colon and rectum cancers 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 0.0 (0) 0.0 (0.0 to 0.0) 2.3 (3) 1.9 (0.5 to 5.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Malignant melanoma of skin 0.0 (0) 0.0 (0.0 to 0.0) 4.1 (2) 1.1 (0.2 to 3.5) 1.8 (1) 0.6 (0.1 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.8 (1) 0.6 (0.1 to 2.9) 1.6 (3) 1.9 (0.5 to 5.1) 1.2 (4) 2.4 (0.8 to 5.7)
Ovarian cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.2 (1) 0.6 (0.1 to 2.8) 0.0 (0) 0.0 (0.0 to 0.0) 2.1 (4) 2.6 (0.9 to 6.1) 2.9 (10) 6.0 (3.1 to 10.6)
Brain and nervous system 
cancers

3.3 (1) 0.7 (0.1 to 3.3) 0.0 (0) 0.0 (0.0 to 0.0) 5.3 (3) 1.7 (0.5 to 4.5) 3.6 (3) 1.8 (0.5 to 4.8) 4.7 (6) 3.8 (1.6 to 7.7) 1.0 (2) 1.3 (0.3 to 4.1) 4.4 (15) 9.0 (5.3 to 14.5)

Leukemia 3.3 (1) 0.7 (0.1 to 3.3) 2.0 (1) 0.5 (0.0 to 2.6) 7.0 (4) 2.2 (0.8 to 5.3) 1.2 (1) 0.6 (0.1 to 2.8) 1.6 (2) 1.3 (0.2 to 4.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Cardiovascular and  
circulatory disorders

10.0 (3) 2.1 (0.6 to 5.6) 4.1 (2) 1.1 (0.2 to 3.5) 8.8 (5) 2.8 (1.1 to 6.1) 8.4 (7) 4.2 (1.9 to 8.3) 6.3 (8) 5.0 (2.4 to 9.4) 10.5 (20) 12.8 (8.0 to 19.3) 20.9 (71) 42.6 (33.5 to 53.4)

Ischemic heart disease 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.0 (2) 1.3 (0.3 to 4.1) 4.4 (15) 9.0 (5.3 to 14.5)
Cerebrovascular disease 6.7 (2) 1.4 (0.3 to 4.5) 2.0 (1) 0.5 (0.0 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 4.8 (4) 2.4 (0.8 to 5.7) 0.8 (1) 0.6 (0.1 to 2.9) 4.2 (8) 5.1 (2.4 to 9.6) 8.8 (30) 18.0 (12.4 to 25.3)

Chronic respiratory diseases 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.8 (1) 0.6 (0.1 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.5 (1) 0.6 (0.1 to 3.0) 0.9 (3) 1.8 (0.5 to 4.8)
Cirrhosis of the liver 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.4 (2) 1.2 (0.2 to 3.9) 0.8 (1) 0.6 (0.1 to 2.9) 2.6 (5) 3.2 (1.2 to 7.0) 3.2 (11) 6.6 (3.5 to 11.4)
Digestive diseases 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.8 (1) 0.6 (0.1 to 2.9) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Neurological disorders 3.3 (1) 0.7 (0.1 to 3.3) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 1.2 (1) 0.6 (0.1 to 2.8) 5.5 (7) 4.4 (2.0 to 8.6) 2.6 (5) 3.2 (1.2 to 7.0) 1.5 (5) 3.0 (1.1 to 6.6)
Diabetes, urogenital, blood, and 
endocrine diseases

6.7 (2) 1.4 (0.3 to 4.5) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 4.8 (4) 2.4 (0.8 to 5.7) 3.9 (5) 3.1 (1.2 to 6.9) 2.6 (5) 3.2 (1.2 to 7.0) 4.1 (14) 8.4 (4.8 to 13.7)

Diabetes mellitus 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.2 (1) 0.6 (0.1 to 2.8) 1.6 (2) 1.3 (0.2 to 4.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.8 (6) 3.6 (1.5 to 7.4)
Injuries 63.3 (19) 13.4 (8.3 to 20.5) 46.9 (23) 12.6 (8.2 to 18.6) 33.3 (19) 10.7 (6.6 to 16.3) 25.3 (21) 12.6 (8.1 to 19.0) 21.1 (27) 16.9 (11.4 to 24.2) 15.7 (30) 19.1 (13.2 to 26.9) 7.1 (24) 14.4 (9.5 to 21.1)

Road injury 30.0 (9) 6.3 (3.1 to 11.6) 24.5 (12) 6.6 (3.6 to 11.2) 21.1 (12) 6.7 (3.7 to 11.4) 15.7 (13) 7.8 (4.4 to 13.0) 8.6 (11) 6.9 (3.7 to 11.9) 6.3 (12) 7.7 (4.2 to 13.0) 3.2 (11) 6.6 (3.5 to 11.4)
Self-harm and interpersonal 
violence

13.3 (4) 2.8 (0.9 to 6.7) 16.3 (8) 4.4 (2.1 to 8.3) 3.5 (2) 1.1 (0.2 to 3.6) 4.8 (4) 2.4 (0.8 to 5.7) 6.3 (8) 5.0 (2.4 to 9.4) 3.7 (7) 4.5 (2.0 to 8.8) 1.5 (5) 3.0 (1.1 to 6.6)

Self-harm 10 (3) 2.1 (0.6 to 5.6) 10.2 (5) 2.7 (1.0 to 6.0) 1.8 (1) 0.6 (0.1 to 2.6) 2.4 (2) 1.2 (0.2 to 3.9) 5.5 (7) 4.4 (2.0 to 8.6) 3.1 (6) 3.8 (1.6 to 7.9) 0.9 (3) 1.8 (0.5 to 4.8)
Interpersonal violence 3.3 (1) 0.7 (0.1 to 3.3) 6.1 (3) 1.6 (0.5 to 4.4) 1.8 (1) 0.6 (0.1 to 2.6) 2.4 (2) 1.2 (0.2 to 3.9) 0.8 (1) 0.6 (0.1 to 2.9) 0.5 (1) 0.6 (0.1 to 3.0) 0.6 (2) 1.2 (0.2 to 3.8)

Undetermined 0.0 (0) 0.0 (0.0 to 0.0) 2.0 (1) 0.5 (0.0 to 2.6) 3.5 (2) 1.1 (0.2 to 3.6) 4.8 (4) 2.4 (0.8 to 5.7) 3.9 (5) 3.1 (1.2 to 6.9) 4.7 (9) 5.7 (2.8 to 10.5) 5.3 (18) 10.8 (6.6 to 16.7)
Total 100 (30) 21.1 (14.5 to 29.7) 100 (49) 26.9 (25.8 to 45.2) 100 (57) 32.0 (30.7 to 51.6) 100 (83) 50.0 (46.9 to 72.1) 100 (128) 80.1 (75.5 to 106.8) 100 (191) 121.8 (116.4 to 154.6) 100 (340) 204.0 (215.0 to 265.9)

Abbreviations: R, age-specific death rate; RAMOS, reproductive age mortality survey.
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Causes of female reproductive age mortality in Georgia

of-death data on out-of-hospital deaths in Georgia. Overall, 

our findings are consistent with the recent global assessment 

of the national CRVS systems for the period of 1980–2012, 

classifying Georgia in the medium group of countries with 

inadequate quality of mortality data making it less useful for 

policy and research.16 The excessive use of ill-defined and 

“other” unspecified codes particularly for external causes, 

cancers, and CVDs, in addition to systematic undercounting 

of maternal causes in the routine registration system, was 

also documented in earlier studies conducted in other former 

Soviet Republics and was largely attributed to artifacts in 

cause-of-death certification and coding practices.8,15,16,32–34 

Our study, therefore, signifies the need for continued trainings 

for physicians and coders in these important procedures,32 as 

well as periodic assessments of the quality of routine mortal-

ity statistics, using VA as the best and reliable approach to 

improve national and regional cause-of-death data, particu-

larly for deaths occurring without medical attention, in order 

to inform public health priorities.8–11,35–37

Based on the GBD classification, our study identified that 

NCDs, accounting for two-thirds of all deaths, were by far the 

leading causes of death in women during their child-bearing 

years in 2012, followed by injuries and communicable, 

maternal, neonatal, and nutritional causes. Breast cancer, 

Table 4 Cause-specific and age-specific mortality estimates for women of reproductive age: Georgia RAMOS 2014

Causes of death Age

15–19 years 20–24 years 25–29 years 30–34 years 35–39 years 40–44 years 45–49 years

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000 
(95% CI)

% (N) R/100,000  
(95% CI)

% (N) R/100,000 
 (95% CI)

Communicable, maternal, 
neonatal, and nutritional 
disorders

3.3 (1) 0.7 (0.1 to 3.3) 24.5 (12) 6.6 (3.6 to 11.2) 14.0 (8) 4.5 (2.1 to 8.5) 15.7 (13) 7.8 (4.4 to 13.0) 7.8 (10) 6.3 (3.2 to 11.1) 4.7 (9) 5.7 (2.8 to 10.5) 3.5 (12) 7.2 (3.9 to 12.2)

Tuberculosis 0.0 (0) 0.0 (0.0 to 0.0) 6.1 (3) 1.6 (0.5 to 4.4) 5.3 (3) 1.7 (0.5 to 4.5) 2.4 (2) 1.2 (0.2 to 3.9) 2.3 (3) 1.9 (0.5 to 5.0) 2.1 (4) 2.6 (0.9 to 6.1) 0.6 (2) 1.2 (0.2 to 3.8)
Maternal disorders 0.0 (0) 0.0 (0.0 to 0.0) 16.3 (8) 4.4 (2.1 to 8.3) 5.3 (3) 1.7 (0.5 to 4.5) 6.0 (5) 3.0 (1.1 to 6.6) 3.1 (4) 2.5 (0.8 to 6.0) 1.6 (3) 1.9 (0.5 to 5.1) 0.0 (0) 0.0 (0.0 to 0.0)

Noncommunicable diseases 33.3 (10) 7.0 (3.6 to 12.5) 26.5 (13) 7.1 (4.0 to 11.9) 49.1 (28) 15.7 (10.7 to 22.4) 54.2 (45) 27.1 (20.0 to 35.9) 67.2 (86) 53.8 (43.3 to 66.1) 74.9 (143) 91.2 (77.2 to 107.1) 84.1 (286) 171.6 (152.5 to 192.3)
Neoplasms 13.3 (4) 2.8 (0.9 to 6.7) 20.4 (10) 5.5 (2.8 to 9.8) 33.3 (19) 10.7 (6.6 to 16.3) 33.7 (28) 16.9 (11.4 to 24.0) 46.1 (59) 36.9 (28.4 to 47.3) 53.4 (102) 65.1 (53.3 to 78.6) 51.5 (175) 105.0 (90.3 to 121.4)

Stomach cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 1.2 (1) 0.6 (0.1 to 2.8) 6.3 (8) 5.0 (2.4 to 9.4) 2.6 (5) 3.2 (1.2 to 7.0) 2.9 (10) 6.0 (3.1 to 10.6)
Trachea, bronchus, and lung 
cancers

0.0 (0) 0.0 (0.0 to 0.0) 2.0 (1) 0.5 (0.0 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.3 (3) 1.9 (0.5 to 5.0) 1.6 (3) 1.9 (0.5 to 5.1) 1.8 (6) 3.6 (1.5 to 7.4)

Breast cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 7.0 (4) 2.2 (0.8 to 5.3) 9.6 (8) 4.8 (2.3 to 9.1) 9.4 (12) 7.5 (4.1 to 12.7) 20.9 (40) 25.5 (18.5 to 34.4) 13.5 (46) 27.6 (20.5 to 36.5)
Cervical cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.4 (2) 1.2 (0.2 to 3.9) 8.6 (11) 6.9 (3.7 to 11.9) 8.9 (17) 10.8 (6.6 to 17.0) 7.9 (27) 16.2 (10.9 to 23.2)
Uterine cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.8 (1) 0.6 (0.5 to 4.5) 3.6 (3) 1.8 (0.5 to 4.8) 4.7 (6) 3.8 (1.6 to 7.7) 4.2 (8) 5.1 (2.4 to 9.6) 5.3 (18) 10.8 (6.6 to 16.7)
Colon and rectum cancers 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 0.0 (0) 0.0 (0.0 to 0.0) 2.3 (3) 1.9 (0.5 to 5.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Malignant melanoma of skin 0.0 (0) 0.0 (0.0 to 0.0) 4.1 (2) 1.1 (0.2 to 3.5) 1.8 (1) 0.6 (0.1 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.8 (1) 0.6 (0.1 to 2.9) 1.6 (3) 1.9 (0.5 to 5.1) 1.2 (4) 2.4 (0.8 to 5.7)
Ovarian cancer 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.2 (1) 0.6 (0.1 to 2.8) 0.0 (0) 0.0 (0.0 to 0.0) 2.1 (4) 2.6 (0.9 to 6.1) 2.9 (10) 6.0 (3.1 to 10.6)
Brain and nervous system 
cancers

3.3 (1) 0.7 (0.1 to 3.3) 0.0 (0) 0.0 (0.0 to 0.0) 5.3 (3) 1.7 (0.5 to 4.5) 3.6 (3) 1.8 (0.5 to 4.8) 4.7 (6) 3.8 (1.6 to 7.7) 1.0 (2) 1.3 (0.3 to 4.1) 4.4 (15) 9.0 (5.3 to 14.5)

Leukemia 3.3 (1) 0.7 (0.1 to 3.3) 2.0 (1) 0.5 (0.0 to 2.6) 7.0 (4) 2.2 (0.8 to 5.3) 1.2 (1) 0.6 (0.1 to 2.8) 1.6 (2) 1.3 (0.2 to 4.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Cardiovascular and  
circulatory disorders

10.0 (3) 2.1 (0.6 to 5.6) 4.1 (2) 1.1 (0.2 to 3.5) 8.8 (5) 2.8 (1.1 to 6.1) 8.4 (7) 4.2 (1.9 to 8.3) 6.3 (8) 5.0 (2.4 to 9.4) 10.5 (20) 12.8 (8.0 to 19.3) 20.9 (71) 42.6 (33.5 to 53.4)

Ischemic heart disease 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.0 (2) 1.3 (0.3 to 4.1) 4.4 (15) 9.0 (5.3 to 14.5)
Cerebrovascular disease 6.7 (2) 1.4 (0.3 to 4.5) 2.0 (1) 0.5 (0.0 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 4.8 (4) 2.4 (0.8 to 5.7) 0.8 (1) 0.6 (0.1 to 2.9) 4.2 (8) 5.1 (2.4 to 9.6) 8.8 (30) 18.0 (12.4 to 25.3)

Chronic respiratory diseases 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.8 (1) 0.6 (0.1 to 2.6) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.5 (1) 0.6 (0.1 to 3.0) 0.9 (3) 1.8 (0.5 to 4.8)
Cirrhosis of the liver 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 2.4 (2) 1.2 (0.2 to 3.9) 0.8 (1) 0.6 (0.1 to 2.9) 2.6 (5) 3.2 (1.2 to 7.0) 3.2 (11) 6.6 (3.5 to 11.4)
Digestive diseases 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.8 (1) 0.6 (0.1 to 2.9) 1.0 (2) 1.3 (0.3 to 4.1) 1.5 (5) 3.0 (1.1 to 6.6)
Neurological disorders 3.3 (1) 0.7 (0.1 to 3.3) 0.0 (0) 0.0 (0.0 to 0.0) 3.5 (2) 1.1 (0.2 to 3.6) 1.2 (1) 0.6 (0.1 to 2.8) 5.5 (7) 4.4 (2.0 to 8.6) 2.6 (5) 3.2 (1.2 to 7.0) 1.5 (5) 3.0 (1.1 to 6.6)
Diabetes, urogenital, blood, and 
endocrine diseases

6.7 (2) 1.4 (0.3 to 4.5) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 4.8 (4) 2.4 (0.8 to 5.7) 3.9 (5) 3.1 (1.2 to 6.9) 2.6 (5) 3.2 (1.2 to 7.0) 4.1 (14) 8.4 (4.8 to 13.7)

Diabetes mellitus 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 0.0 (0) 0.0 (0.0 to 0.0) 1.2 (1) 0.6 (0.1 to 2.8) 1.6 (2) 1.3 (0.2 to 4.0) 1.0 (2) 1.3 (0.3 to 4.1) 1.8 (6) 3.6 (1.5 to 7.4)
Injuries 63.3 (19) 13.4 (8.3 to 20.5) 46.9 (23) 12.6 (8.2 to 18.6) 33.3 (19) 10.7 (6.6 to 16.3) 25.3 (21) 12.6 (8.1 to 19.0) 21.1 (27) 16.9 (11.4 to 24.2) 15.7 (30) 19.1 (13.2 to 26.9) 7.1 (24) 14.4 (9.5 to 21.1)

Road injury 30.0 (9) 6.3 (3.1 to 11.6) 24.5 (12) 6.6 (3.6 to 11.2) 21.1 (12) 6.7 (3.7 to 11.4) 15.7 (13) 7.8 (4.4 to 13.0) 8.6 (11) 6.9 (3.7 to 11.9) 6.3 (12) 7.7 (4.2 to 13.0) 3.2 (11) 6.6 (3.5 to 11.4)
Self-harm and interpersonal 
violence

13.3 (4) 2.8 (0.9 to 6.7) 16.3 (8) 4.4 (2.1 to 8.3) 3.5 (2) 1.1 (0.2 to 3.6) 4.8 (4) 2.4 (0.8 to 5.7) 6.3 (8) 5.0 (2.4 to 9.4) 3.7 (7) 4.5 (2.0 to 8.8) 1.5 (5) 3.0 (1.1 to 6.6)

Self-harm 10 (3) 2.1 (0.6 to 5.6) 10.2 (5) 2.7 (1.0 to 6.0) 1.8 (1) 0.6 (0.1 to 2.6) 2.4 (2) 1.2 (0.2 to 3.9) 5.5 (7) 4.4 (2.0 to 8.6) 3.1 (6) 3.8 (1.6 to 7.9) 0.9 (3) 1.8 (0.5 to 4.8)
Interpersonal violence 3.3 (1) 0.7 (0.1 to 3.3) 6.1 (3) 1.6 (0.5 to 4.4) 1.8 (1) 0.6 (0.1 to 2.6) 2.4 (2) 1.2 (0.2 to 3.9) 0.8 (1) 0.6 (0.1 to 2.9) 0.5 (1) 0.6 (0.1 to 3.0) 0.6 (2) 1.2 (0.2 to 3.8)

Undetermined 0.0 (0) 0.0 (0.0 to 0.0) 2.0 (1) 0.5 (0.0 to 2.6) 3.5 (2) 1.1 (0.2 to 3.6) 4.8 (4) 2.4 (0.8 to 5.7) 3.9 (5) 3.1 (1.2 to 6.9) 4.7 (9) 5.7 (2.8 to 10.5) 5.3 (18) 10.8 (6.6 to 16.7)
Total 100 (30) 21.1 (14.5 to 29.7) 100 (49) 26.9 (25.8 to 45.2) 100 (57) 32.0 (30.7 to 51.6) 100 (83) 50.0 (46.9 to 72.1) 100 (128) 80.1 (75.5 to 106.8) 100 (191) 121.8 (116.4 to 154.6) 100 (340) 204.0 (215.0 to 265.9)

Abbreviations: R, age-specific death rate; RAMOS, reproductive age mortality survey.
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followed by road injuries, cervical cancer, cerebrovascular 

diseases, uterine cancer, brain cancer, suicide, stomach 

cancer, maternal disorders, and liver cirrhosis, contributed 

to the 10 leading specific causes of death. Overall, the 

mortality level and cause-of-death patterns have remained 

fairly consistent over the 6-year period. A comparison of 

all-cause and cause-specific ASDRs with those in 2006 

revealed statistically significant changes, with declines, 

only for undetermined causes (40%, p,0.05) and ovarian 

cancer (54%, p,0.05). While the reduction in ill-defined 

causes may partly be attributable to improved skills of field 

interviewers and death certifiers since the RAMOS08,19 the 

downward trend in ovarian cancer mortality is in line with 

that observed globally and in Europe, including in certain 

former Soviet Republics, between 2002 and 2012.38 Declines 

were systematically larger in the young (20–49 years) and 

mainly linked to oral contraceptives’ use and their protective 

effects against this cancer.38 However, this cannot fully 

explain such a dramatic reduction in this cancer mortality 

in Georgia, given the very low prevalence (4%) of the oral 

contraceptives’ use among women aged 15–44 years, despite 

a twofold increase between 1999 and 2010, as documented by 

the Georgia Reproductive Health Survey 2010.17 Therefore, 

this requires further research. Besides this, dropping in rank, 

ovarian cancer, along with TB, was no longer evident in the 

top 10 cause list in 2012, being replaced by more important 

stomach cancer and liver cirrhosis. Rank declines due to rela-

tive decreases in absolute numbers of deaths were seen for 

cerebrovascular diseases and maternal disorders, with rank 

increases for cervical, uterine, and brain cancers.

An observed decline, though nonsignificant, in deaths 

from communicable, maternal, neonatal, and nutritional 

disorders, and the persistent predominance of NCD causes 

are in line with the global shift of causal patterns of mortality 

in reproductive-aged women, including in LMICs.1–3,6 The 

rapid rise in overall premature deaths from NCDs (48%), 

Figure 1 All-cause and cause-specific death rates by broad cause category and age group for women of reproductive age: Georgia, RAMOS 2014.
Abbreviation: RAMOS, reproductive age mortality survey.

Figure 2 Cause-specific death rates by specific cause category and age group for women of reproductive age: Georgia, RAMOS 2014.
Abbreviation: RAMOS, reproductive age mortality survey.
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largely from CVD and cancer in these countries, is closely 

linked to the modernization and urbanization during the 

socioeconomic transition, resulting in a wider adoption of 

more affluent lifestyle choices, such as unhealthy diet, low 

physical activity, smoking, and alcohol use, with associated 

changes in body mass index and lipid and blood pressure 

profiles.2–6,13,39–41 While Georgia is challenged by overall 

93% of NCD mortality, of which 19% occur in women under 

age 70, over half (54.2%) of adult female population aged 

18 years are overweight and more likely to be obese than 

man (28.5% vs 21.8%), 22.3% show insufficient physical 

activity, whereas 31.7% has the raised blood pressure,39,42,43 

mirroring the global and the WHO European Regional 

trends.13,39,41 There is also evidence of the increasing tobacco 

epidemic in Georgian women, particularly in those aged 

under 40 years, being more educated and living in urban 

areas, similar to other former Soviet Republics.44 However, 

in view of the current demographic trends of increasing life 

expectancy and decreasing fertility, along with the rapid 

socioeconomic development in Georgia,12,14,18,40,41 further 

country-specific research is needed to identify expected 

changes in risk and disease patterns in this population in order 

to ensure evidence-informed and targeted national disease 

prevention and control interventions.

A particularly alarming finding of our study pertains 

to cancer-related causes of death, remaining dominant and 

contributing to almost half of all eligible deaths. Breast and 

reproductive system cancers collectively were responsible 

for one-quarter of all deaths. Our findings are in line with 

global estimates, ranking breast and cervical cancers among 

the leading causes of death in reproductive-aged women, 

including in the WHO European Region.6,41 Breast cancer is 

the major cause of death in young adult women in Central 

and Western Europe, ranking fourth in Central Asia, whereas 

cervical cancer ranks fourth in Central Europe.41 Over the 

past three decades, worldwide deaths from breast and cervical 

cancers in this age group increased 1.8% and 0.45% per year, 

respectively, with both cancers combined currently causing 

more deaths than maternal causes in general.45,46 As breast 

and cervical cancers now kill more women than any other 

forms of cancer in all parts of the developing world, both 

incidence and mortality from each type of cancer in women 

of reproductive age are substantially higher than in devel-

oped countries, with breast cancer predominance.38,45,46 The 

observed trends in breast and cervical cancer mortality have 

been attributed to women’s sexual and reproductive choices 

and other exposures in early life, such as lower parity and 

later age at first birth, breastfeeding history, obesity and low 

physical activity, history of infection with the human papil-

lomavirus (HPV), and various occupational factors, coupled 

with the limited awareness of and access to disease preven-

tion and treatment services in low-recourse settings.3,41,46,47 

Previous research in Russia and Ukraine documented a steady 

increase in breast cancer incidence and mortality over the 

past few decades that has been linked to the very low con-

temporary birth rate in both countries.48 The other studies 

highlighted higher incidence and mortality rates of cervical 

cancer across the former Soviet Republics than in most 

Western European countries, which have been explained by 

opportunistic screening programs, lack of efficient call–recall 

systems, low coverage, and the absence of quality-assured 

cytology with centralized screening registry, alongside low 

HPV vaccine uptake.49,50 One study from Georgia indicated 

a relatively high prevalence (8.6%) of high-risk HPV among 

females aged 18–59 years.51 There is also evidence of the low 

utilization of either mammography (10%) or a Pap smear 

test (12%), as well as the low awareness of HPV and the 

HPV vaccine (21% and 18%, respectively) among Georgian 

women of reproductive age that has been attributed to their 

lack of knowledge or reluctance to access preventive services 

or providers’ lack of expertise or the absence of perceived job 

responsibility to offer such services.18,52 Our results, therefore, 

could guide strategies for further strengthening the National 

Reproductive Tract Cancers Prevention and Early Detec-

tion Program, initiated in 2006 and expanded nationwide in 

2011,53 to curtail cancer epidemic and reduce mortality in the 

Georgian female population, who might also benefit from 

fertility preservation during their child-bearing years.54

The observed high death toll of CVD, the second major 

NCD-related cause, with the most common cerebrovascular 

diseases and IHD, mirrors global evidence on increasing 

importance of these conditions in rankings of the top 10 

causes of female premature death (years of life lost), with 

much faster advancement in LMICs.3,4,6,39 This also makes 

CVD the second leading cause of death in women of 

reproductive age worldwide.6 Similarly, across the WHO 

European Region, except for Western Europe, both IHD 

and stroke are among the top three major causes of death in 

this age group, though ranking in the reverse order, contrary 

to our findings.41 Compared to Nordic countries, the burden 

for women is more than double toward the east, including in 

Central Asia and Russia, and most likely reflects the East–

West gap in CVD mortality driven by social and political 

forces, mass psychological stress, and changes in risk factor 

profiles in post-communist republics since the breakup of 

the Soviet Union.6,13,40,41 Recent plateauing of IHD mortality 
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trends in women aged under 45 years in some European 

countries, including Russia, has been linked to increasing 

prevalence of risk factors, such as diabetes and obesity, and 

plateaus in the prevalence of hypertension in the younger age 

groups.55,56 While diabetes, metabolic syndrome, and tobacco 

use are the well-established predictors of CVD in young 

women than in their older counterparts, recent epidemiologic 

studies suggested nontraditional risk factors, such as pre-

term delivery, hypertensive pregnancy disorders (including 

preeclampsia), gestational diabetes, autoimmune diseases, 

breast cancer treatment, and depression to be the important 

contributors as well, with preeclampsia being associated with 

increased risk of both IHD and stroke into later life.57–59 At 

the same time, compared to men, women, particularly the 

young (,50 years), are more likely to experience poorer 

outcomes of a CVD event in part because of underestimation 

of their risk, delay in diagnosis, or less aggressive treatment 

on the part of clinicians who are possibly misled by a some-

what different presentation of disease and known protective 

physiologic effects of estrogen against CVD.2,41,57,58 Given 

also exceedingly common undetermined or cryptogenic 

causes of early-onset stroke mostly at younger ages (,30 

years), the overall burden of CVD in young adult women 

is prone to being underestimated in the face of alarming 

levels of associated mortality.59 The implied need for more 

close follow-up and comprehensive management of the 

underlying diseases in the high-risk groups of young women 

gains increasing importance in view of the current concept 

of “obstetric transition”, describing a global shift of direct 

obstetric causes of maternal mortality toward indirect causes 

mainly owing to chronic diseases (primarily CVD) with 

aging of maternal population.60 Our findings, documenting 

high mortality from both NCDs and maternal causes, may, 

therefore, serve as the indirect proof of the critical need for 

accelerating remedial actions on preventable maternal deaths 

with the greater focus on interactions between reproductive 

and noncommunicable conditions.1,2

Additional findings with important policy and program 

implications include the emergence of liver cirrhosis among 

the 10 leading causes of death in women of reproductive age, 

with subsequent TB as the most common communicable 

cause. Our findings are comparable with the global data 

indicating both diseases to be the leading causes of death 

(seventh and fifth, respectively) in this age group of women.6 

Likewise, liver cirrhosis ranks among the top five causes 

of death in young women in all parts of the WHO region, 

whereas TB ranks fifth in Central Asia.41 The observed 

high mortality from liver cirrhosis in our study population, 

particularly pronounced in the oldest age group, likely 

reflects Georgia’s one of the world’s highest prevalence 

rates (6.7%) of hepatitis C virus (HCV) infection owing to 

iatrogenic transmission and injection drug use, as opposed to 

other former Soviet Republics in Eastern Europe, where the 

increasing burden of liver cirrhosis has been predominantly 

driven by heavy alcohol consumption.6,61–63 Our findings 

are also consistent with the recent research in the general 

female population from nine developing countries, identi-

fying Georgia as the third highest female HCV prevalence 

(1.3%) country after Mongolia and Pakistan and suggesting 

interventions/hospitalizations due to childbirth, but not sexual 

transmission, to be a possible route of HCV transmission in 

the study sites.64 The same study also indicated that a steady 

increase in female HCV prevalence with age (prevalence ratio 

for $45 versus ,35 years=2.84, 95% CI=2.18 to 3.71) is 

likely to be attributable to the combination of accumulating 

risk of exposure and a high probability of infection becoming 

chronic, and confirmed a correlation between age-specific 

HCV prevalence and related liver cancer incidence in those 

aged $45 years.64 Furthermore, previous study in Georgia 

found the high prevalence of HCV coinfection (21%) among 

TB patients (median age 37 years) most likely owing to drug-

induced hepatotoxicity.65 This has been shown to be associ-

ated with increased risk of liver cirrhosis, and conversely, 

HCV and cirrhosis with increased risk of developing active 

TB disease.66,67 Georgia, like other former Soviet Republics, 

has been among the worst-affected countries by TB since the 

collapse of the Soviet Union and currently ranks among the 

world’s 27 high multidrug-resistant-TB (MDR-TB) countries 

that hinder effective TB control.68–70 Moreover, while previ-

ous treatment has been documented as a major risk factor 

for MDR-TB in the European Region, with Eastern Europe 

and Central Asia showing the world’s highest rates, studies 

in Georgia identified female gender as another independent 

predictor of MDR-TB, imitating the findings from two studies 

conducted in Russia and Estonia.68,69 Besides this, a substan-

tial proportion of reproductive-aged women in the GRHS10 

reported TB exposure through interactions with either 

infected family members (9%) or the other sources (12%).18 

Hence, our results highlight the importance of improving 

surveillance and treatment programs for liver cirrhosis and 

TB, preferably in an integrated manner, to more effectively 

and efficiently reduce the associated heavy burden in women 

of reproductive age, addressing at the same time a vertical 

HCV transmission risk during pregnancy71 and increased 

risk of perinatal deaths (sixfold) or premature birth and low 

birthweight (twofold) related to TB.72
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Our study findings further emphasize the crucial need in 

the country for prevention of fatal injuries, remaining overall 

the second leading cause of death and the principal cause 

in those aged under 25 years. Of special concern are road 

injuries, the second major cause, and violence, particularly 

suicide, the seventh leading cause, collectively accounting for 

over one-third (35%) of deaths in those aged 15–29 years, 

thus the prime child-bearing age group in Georgia.18 Our 

findings are consistent with the WHO data for Georgia and 

the European Region,73,74 as are with global patterns of injury 

mortality, showing road injuries to be the principal cause of 

death in the 15–29-year age group, followed by suicide, yet 

with males most affected.75 Contrary to the global ranking 

of tenth place, road injuries in Europe and Central Asia rank 

sixth as a cause of premature death and disability, while 

ranking fourth among women of reproductive age in Eastern 

Europe.40,41 The rising, yet neglected, burden of road traffic 

deaths in LMICs, contributing to .90% of fatalities world-

wide, has been associated with increased urbanization and 

motorization, particularly in emerging economies, coupled 

with a lack of sufficiently improved road safety strategies.75 In 

recognition of this health and development problem, Georgia 

has recently addressed the well-established risk factors of road 

traffic accidents by setting and enforcing traffic laws govern-

ing speed limits, drunk driving, distracting driving, and man-

datory use of seat belts and helmets, in addition to improving 

the road infrastructure.73,75 However, our study results imply 

that clearly defined road safety policy, strict implementation 

of proven interventions, and reliable information systems are 

still required to reduce the burden of road traffic fatalities in 

the country.73 A special attention has to be drawn to violence 

as well, particularly in those at younger ages. Adolescents are 

exceptionally susceptible to violence death, predominantly 

suicide, known to be largely triggered by depression, eating 

disorder, other mental disorders, loneliness and hopelessness, 

relationship breakdown or interpersonal problem, or adverse 

childhood experience, such as physical and sexual abuse 

or victimization by bullying.76,77 There are also increasing 

concerns about the role of the social media in suicide com-

munications among the young.76 Importantly, depression is 

among the top two leading causes of disability in women aged 

15–49 years in all subregions of the WHO European Region.41 

Overall, as most of the global suicide deaths are dispropor-

tionately concentrated in LMICs (78%),76 some of the world’s 

highest suicide rates documented in former Soviet Republics 

have been correlated with the post-Soviet transitional period 

and a wide range of socioeconomic, cultural, and religious 

factors, with unemployment and income inequality shown to 

be stronger predictors of female suicide.6,33,34,78 Studies from 

Georgia highlighted deep-rooted patriarchal attitudes and 

gender stereotypes as the important drivers of intimate partner 

violence (IPV) among ever married women of reproductive 

age (4%) who were 2–4 times more likely to justify IPV in 

at least one scenario, compared with those who had no such 

experience.18,79 This was particularly evident among poor, 

rural, less educated, unemployed, and younger women, as 

well as those with a history of child abuse or parental IPV.79 

This in turn is known to be associated with increased risk of 

IPV80 and suicidality.76,77,81 Furthermore, the cross-sectional 

study on conflict-affected internally displaced persons 

aged .18 years in Georgia found that, compared to men, 

women were more likely to have posttraumatic stress disorder 

(PTSD), depression, and anxiety due to trauma exposure, 

forced displacement, daily stressors, and impoverishment.82 

This warrants further research, given a well-recognized 

relationship between PTSD and suicidal behavior mediated 

by comorbid depression irrespective of the type of trauma 

experienced.81 Taken together, our study findings underline 

the urgent need for multisectoral prevention and control 

interventions addressing violence, both self-inflicted and 

interpersonal, with a special focus on the availability of key 

data, law enforcement, and service accessibility for victims 

to ensure effective response.73

Limitations
Our study had a number of limitations. First, underlying 

causes of death could not be determined for 35 eligible 

women because of a failure to reach their families and 

complete VAs. However, there is little reason to expect 

such a small percentage of missing causes (only 3.8%) to 

have significantly biased our findings. In addition, 39 deaths 

(4.4%), lacking clear symptom patterns, were assigned to ill-

defined codes in VA data, yet accepted within a reasonable 

range, given the retrospective nature of the data collection.11 

Second, the relatively long recall period of 2 years could 

have influenced the respondents’ ability to correctly recall 

events. On the other hand, previous research, indicating no 

major differences in the impact of the longer and shorter 

recall intervals, suggested 3 months to 2 years to be the most 

optimal delay range after a death.9–11 Other potential biases in 

VA-based cause-of-death ascertainment could be related to 

the well-recognized limitations of this method likely linked 

to instrument design, selection of respondents, variability in 

interviewers’ skills, and physicians’ approaches to death cer-

tification and coding.9,83,84 Finally, although acknowledging 

these limitations, our study used VA diagnoses as a reference 
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standard to assess the diagnostic accuracy of the CRVS sys-

tem. However, our decision, driven by a very low percentage 

of hospital deaths (28%) in the study sample, was supported 

by other studies, which used the same approach.36,37 Besides 

this, despite all of its shortcomings, earlier validation studies 

highlighted a good level of performance of physician-certified 

VA for some important specific causes of death in adults, 

particularly for breast cancer, maternal causes, road injuries, 

homicide, and, to some extent, suicide and stroke.84

Conclusion
Understanding the full dimension of women’s health risks 

during the reproductive years based on reliable data on causal 

patterns of mortality is of critical importance to inform 

evidence-based health policy and develop robust strategies 

addressing avoidable premature female mortality. Our study 

underscores that VA is a feasible tool for filling in existing 

gaps in national cause-of-death data, thus yielding essential 

information on key age- and sex-specific health priorities. 

This study identified NCDs, with cancers dominant, to be 

the major health threats for Georgian women of reproductive 

age. While our findings may contribute to the limited global 

evidence on the special challenges adolescent and young 

adult women face in the less developed world, they could 

also serve as a baseline knowledge for tracking progress 

toward broader national development goals. Further detailed 

research is needed to advance our knowledge of emerging 

health problems and their determinants in this population for 

effective application of health promotion and risk reduction 

interventions to be focused on NCDs and reproductive health 

needs with an integrated approach.
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