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I. INTRODUCTION 
A caesarean section can be a life-saving surgical procedure that effectively prevents maternal and newborn morbidity and mortality when it is performed for clinically indicated reasons due to the complications arising during pregnancy or labour [1]. Yet, there is no evidence of benefit of cesarean section neither for women nor for infants if no medical need is present. Additionally, as a regular surgery, caesarean sections may have either short- and/or long-term health consequences which can prolong many years beyond the current delivery and can affect subsequent pregnancies. 
Systematic review of evidence showed that the maternal mortality and morbidity is higher after cesarean delivery compared with vaginal birth [2].  Cesarean section increases significantly the risk of severe acute maternal morbidity (hemorrhage requiring hysterectomy or blood transfusion, uterine rapture, anesthesia complications, puerperal venous thromboembolism etc.) [3-5]. Additionally, cesarean delivery has adverse outcomes on women in subsequent pregnancies, raising exponentially the risk of abnormal placentation, uterine rupture, preterm birth or stillbirth with higher number of cesarean deliveries [6-7].  There is also an emerging evidence that inadequate transfer of maternal microbiome to infants born by cesarean section leads to their altered immunological development, allergy, asthma [8-9]. Finally, aberrant microbial composition of cesarean section born newborns’ gut raises the risk of obesity and metabolic diseases in children up to the certain age [6]. Despite evidenced advantage of vaginal delivery over cesarean section in absence of medical needs, the procedure gained alarming popularity over the last decades, resulting in steady and sustained increase of the global rates and without any signs of slowing down.
[bookmark: _Toc38440067]WHO recommendation on caesarean section rates 
The global debates are still ongoing with lack of general consensus on optimal rates for the caesarean surgery [10]., World Health Organization (WHO) emphases that caesarean section is a vital, critically needed intervention effective in reducing morbidity and mortality of woman and children if it is applied based on the medical needs. In 1985, the European regional office of the WHO set a first global discussion on appropriate technology for birth and unanimously adopted a conclusive statement -  “…there is no justification for any region to have a cesarean section rate higher than 10-15%”, which became a reference optimal rate for the entire international healthcare community for the next three decades [11,12].
In 2015, with more evidence accumulated on advantages and potential risks of caesarean section, along with observed alarming raise in popularity of operative deliveries, WHO revisited 1985 recommended rate. Synthesized and systematic review of evidence and in-depth analyses of available country- and world-level data resulted in a set of recommendations by WHO individually for population-based and facility-based cesarean section optimal rates [13].
[bookmark: _Toc38440068]Recommendations on cesarean sections rates at populations level
WHO recommendations

· Caesarean sections are effective in saving maternal and infant lives, but only when they are required for medically indicated reasons. 
· At population level, caesarean section rates higher than 10% are not associated with reductions in maternal and newborn mortality rates...


[bookmark: _Toc38440069]

Recommendations on cesarean sections rates at the facility level. Robsons’s classification system
There is no specific rate of cesarean section recommended by WHO at the facility level, given the diversity of population they serve and complexity of care they provide. Instead, WHO recommends using Robson’s classification system, which is simple, robust, clinically relevant and replicable at all geographic settings [14-16] and which takes into account specific obstetric characteristics of the populations served by clinics [17-21].
Robson’s classification system allows comparison of caesarean section rates between and across health care facilities, cities, countries, supports facility-specific monitoring and auditing and is the most appropriate in meeting international and local needs.  

WHO recommendations

WHO proposes the Robson classification system as a global standard for assessing, monitoring and comparing caesarean section rates within healthcare facilities over time, and between facilities…


If applied in a continuous and consistent way it also allows to assess the care provided at childbirth and may lead to changed better practice [22-23]. 

The Robson’s system categorizes all women admitted for the delivery into one of ten comprehensive, mutually exclusive categories, grounded on five simple obstetric parameters, routinely collected and available at all health care facilities providing perinatal services (Figure 1).
· parity (nulliparous, multiparous with and without previous caesarean section); 
· onset of labour (spontaneous, induced or pre-labour caesarean section); 
· gestational age (preterm or term); 
· foetal presentation (cephalic, breech or transverse); 
· number of foetuses (single or multiple). 
Figure 1: Robson’s Classification System
[image: ]
Source: National Perinatal Epidemiology Center.  Robson 10 Group Classification System. http://robson10gcs.ucc.ie/robson-ten-groups/



[bookmark: _Toc38440070]Global rates and trends of cesarean section 
The world has been witnessing steady and unprecedented rise in the rates of cesarean section over the past few decades, which evoked increased debate and raised research interest in frequency, trends, key determinants of and disparities in cesarean section use at global, regional and national levels [24-25]. 
The study of global epidemiology of use and disparities in caesarean sections analyzed the data from 169 countries, that covered 98.4% of the global birth over the fifteen years period (from 2000 to 2015) [24].  It found that both the absolute number and the percentage of cesarean section almost doubled over the period studied from being 16.0 million (12.1%) in 2000 to 29.7 million (21.1%) in 2015 (Figure 2).  
Even sharper was increase of cesarean section rates over the last 25 years period – triple raise was observed from 6.7% in 1990 to 21.1% in 2015 [25].
Importantly, there is a striking disparity in use of cesarean section across regions, with the highest rate documented in Latin America and Caribbean (44.3% in 2015) and lowest in the Western and Central African Region (4.1% in 2015). The observed disparity is mainly driven by existing inequalities in accessing cesarean delivery, specifically in some African regions, still struggling with shortage of surgical facilities and/or health care workforce, skilled in performing cesarean section.
Raise in cesarean section rates was observed across all regions from 2000 to 2015 with average annual increase of 3.7%. Yet, the world leader regions in pace of increase are Eastern Europe (includes Georgia) and Central & South Asia. Cesarean section rate raised most slowly in West and Central Africa (2·1%) and Eastern and Southern Africa. Importantly, average rate of cesarean section in these African regions did not reach threshold of 10% in 2015, once again suggestive of limited access to surgical delivery. 
Intercountry analyses of research data also disclosed linkage between level of socio-economic development and rates of cesarean section. Specifically, higher levels of socioeconomic development, women’s education and urbanization were predominantly observed among countries with cesarean section use of 15% or more, while lower rates were documented among countries with lower socio-economic development level. 
Figure 2: Estimated frequency of and trends in caesarean section use, as a proportion of livebirths between 2000 and 2015. (A) Global data and (B) regional data. 
[image: ]
Source: Boerma T, et al. Optimizing caesarean section use. Global epidemiology of use of and disparities in caesarean sections. Www Thelancet Com. 2018;392(10155):1341.
[bookmark: _Toc38440071]
Drivers of the global rise in cesarean section 
Accurate identification of underlying causes of continuing increase in cesarean section rate could potentially lead to enhanced efficacy of interventions. The drivers of observed sustained raise are multifactorial and commonly similar across geographic settings and nations. Broad range of factors that drive excessive use of cesarean section can be grouped into three comprehensive, interconnected and frequently overlapping categories [26]: 
· Woman/family/society factors
· Health professional factors
· Health care system/organization factors
Woman/family/society factors
In absence of medically justified reasons, women/family/society driven factors for giving priority to cesarean birth include:
· Fear of labor/delivery pain - the most cited reason, specifically in settings with limited access to epidural analgesia [27-31];  
· Perceived higher safety of the cesarean section procedure for the baby and for the mother compared with vaginal delivery - common misconception, contradicting existing scientific evidence [32-35];
· Fear of pelvic floor damage, including urinary incontinence [36, 37]; 
· Fear of negative effects on sexuality or sexual relationships [38,39];
· Convenience, including the desire for the child to be born on a specific day [40];
· Negative experience with previous vaginal delivery, linked with disrespect, humiliation and/or abuse [41-43].

Health professionals driven factors
Health professionals play critical role in influencing women’s decision on the mode of birth. Factors, that affect health professionals’ prioritization of cesarean delivery without medical indications include:
· Fear of litigation - health professionals becoming a subject of legal malpractice lawsuits even if they provide evidence-based care [44].  There is a typical misconception conflicting with scientific evidence, that the cesarean section carries protective value against malpractice lawsuit. As such, health professionals, being afraid of negative publicity and destroyed professional carrier are practicing defensive medicine – making medical decisions based on a sense of personal protection rather than a motivation to accomplish best possible outcomes for woman and baby [45-49]. 
· Personal convenience - another important factor contributing to the preference of cesarean mode of delivery by health professionals, linked with comfort of planned daytime quick cesarean deliveries (30-35 min) compared with unplanned long-lasting vaginal deliveries, specifically among primigravida [50, 51].
· Gradual deterioration of obstetric skills in management of assisted vaginal deliveries, specifically in areas with limited system for mandatory continuous skill-based trainings and supervision.  Young professionals, experts in performing operative deliveries are not skilled and experienced in management of assisted vaginal birth, and thus perform cesarean section if the need arise for instrumental delivery (vacuum extraction, forceps use) [52, 53]. 

Health care system driven factors

Health care system also plays substantial role in supporting raised utilization of cesarean section procedure. The system driven factors commonly include: 

· Established financial reimbursement scheme, supportive of incentivization – surgical mode of birth generating greater revenue either for health professional or for the health care organization or for both;
· Established culture of intervention - health system oriented on medical intervention;
· Absence of political commitment for reduction of cesarean section rates - politicians reserved in implementing unpopular political measures restricting unnecessary surgical deliveries;
· Lack of monitoring system for use of evidence, lack of compliance with clinical practice guidelines, lack of cesarean section audit practice.



[bookmark: _Toc38440072]Effective interventions to reduce cesarean section rates 

Interventions, suggested for reduction of cesarean section rates can be conceptualized as clinical (I) and non-clinical (II). 

I. Clinical interventions targeting specific clinical practice are limited and least effective in combatting high rates of surgical deliveries given that share of clinical reasons in the raise of cesarean section is minimal and shrinking with time. Two of suggested clinical interventions with potential to reduce the need of operative delivery are external cephalic version in breach presentation and vaginal birth after cesarean section (VBAC) among women with a previous cesarean delivery who have no complications. Yet, the evidence on efficacy, safety and applicability of these interventions is scare and controversial [54-57]. 
II. Non-clinical interventions to reduce unnecessary cesarean section use were proposed by WHO based on a systematic review of Cochrane literature and in line with identified drivers of cesarean section overuse. Three groups of recommendations were issued, targeting:
· Woman/family/society
· Health professionals
· Health care organizations / health care systems
Woman targeted interventions are focused on various health education interventions and support programs as an essential component of antenatal care. These interventions aim to address fear of childbirth, anxiety, concerns about safety of vaginal delivery, misinformation and societal norms which play a critical role in raised maternal request for cesarean deliveries. 
Health professionals targeted interventions are mainly concentrated on increased competency and adherence to clinical practice guidelines, followed by institutionalization of the mandatory second-opinion practice by senior ob/gyn, peer review and routine audit of indications for caesarean births and feedback to health professionals involved in making the decision on mode of delivery.
Health organizations /system targeted interventions to optimize use of cesarean section include:
· changed model of care, with switch from a physician-led care to a collaborative midwifery-obstetrician model. The raised midwifery role is believed to reduce the cascade of interventions that women and babies are sometimes exposed to, when labor is managed by ob/gyns. The intervention is context-specific and may be effective in specific settings, where it is applicable and feasible to implement.
· insurance reforms, targeted financial strategies, equalizing fees for vaginal and cesarean section delivery, specific goal-setting for frequency of cesarean section use. 
There is a limited number and strength of studies on financial strategies impacting rate of caesarean section. Still, the intervention is included in a set of system-level recommendations given that financial incentive remains one of major drivers of caesarean section overuse globally.  

[bookmark: _Toc38440073]Cesarean Section in Georgia

Health system
Highly centralized Semashko model, with a publicly supported hospital-based health system was inherited by Georgia after the collapse of Soviet Union in 1991. This hereditary soviet system was oriented on overmedicalized, excessive medical intervention care. Over the last three decades Georgia transformed profoundly existing model into highly decentralized and extensively privatized health system through the chain of reforms.  
One of the core health care reform was initiated by the government in 2013, introducing Universal Health Care (UHC) as a pillar for reducing financial barriers in accessing health care and further development of the health system [58]. The UHC covers a wide spectrum of services for the entire population, including eight antenatal care visits, childbirth and newborn care services.

Perinatal care services
Perinatal care services in Georgia are delivered through the extensive network of predominantly private for-profit providers, with good geographic access ensured to at least basic perinatal care services (within 40-60 min drive from any location of the country). The key reform in perinatal care service delivery was introduced by the Ministry of Internally Displaced Persons from the Occupied Territories, Labor, Health and Social Affairs of Georgia in 2015 - perinatal care regionalization. The innovative for country reform established comprehensive, coordinated and geographically structured system of designation where every woman is expected to deliver in a health care facility appropriate for her and her newborn’s health care needs. The entire network of perinatal care service providers is stratified into three levels of care. Stratified service providers are expected to deliver the level-appropriate complexity care according to their individual capacity, infrastructure, equipment, human resource supply and geographic location. As of 2019, there are 78 health care facilities providing perinatal care services of different levels:
· Level I – basic care, provided by 27 health care facilities 
· Level II – specialty care, provided by 38 health care facilities 
· Level III – subspecialty care, provided by 7 health care facilities
· Level II maternal / level III neonatal care – mix care, provided by 6 health care facilities. 

Cesarean section, levels and trends 
Georgia, overleaping the global trends, has been showing skyrocketing raise in cesarean section rates during the last two decades. According to the annual perinatal statistical report by the National Center for Disease Control and Public Health (NCDC), Georgia witnessed over four-fold increase in cesarean section rates from 2000 to 2018 (Figure 3) [59]., 
Figure 3: C-section rate per 1000 livebirth, 2000 – 2018 (Georgia, CIS, ER, EU)
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Source: NCDC. Statistical Yearbook, 2018
The need was pressing for implementing rapid and proactive measures at national level for stopping the unsafe epidemic of cesarean section, putting women and children at unnecessary risk. 
In 2016, in response to the emerged need, Ministry of Internally Displaced Persons from the Occupied Territories, Labor, Health and Social Affairs of Georgia has embarked on an ambitious reform to stop and reverse unwelcomed and alarming raise by introducing strategic purchasing for maternity care services. The innovative for Georgia system applied contractual mechanism with hospitals providing maternal health services including mandatory requirement of reporting clinical quality indicators. . Among quality indicators set was reduction of cesarean section rate according to the pre-defined targets and linked to   financial regulations [60]. 
Under the reform, Social Service Agency (SSA), being a single purchaser of medical services in Georgia became a selective purchaser. SSA developed a cesarean section reduction target-setting model and signed individual contracts with health care facilities providing perinatal care services of level II and level III at three largest and strategic cities of Georgia: Tbilisi, Kutaisi, Batumi, notorious with highest rates of cesarean deliveries. Totally, 29 clinics with perinatal services were contracted by SSA. The individual goal-settings were applied according to the progressive reduction principles (Table 1) - higher baseline rate of cesarean section was associated with higher reduction requirement.

Table 1. Individual targets for C-section reduction
	Baseline C-section rate
	% reduction required

	31%-35%
	1%

	36%-40%
	3%

	41%-45%
	5%

	46%-50%
	7%

	51%-55%
	9%

	56%-60%
	12%

	>61%
	15%



SSA took as a baseline an average cesarean section rate during the complete year preceding the contracting period (i.e for 2017 contract, the baseline rate was 2016).
Importantly, given the complexity of population served by level III clinics, the target was not set for level III clinics, which documented baseline annual cesarean section rate below 51%. Yet, the level III health care facilities with baseline cesarean section rate over or equal to 51% were allowed to set their own individual targets for cesarean section reduction.


Study rational
Country governments and their respective healthcare sectors across the globe have elaborated and adopted various non-clinical intervention strategies for ending excessive and unnecessary use of cesarean section.  One of the keys is a financial strategy, given that monetary incentives play crucial role and are among main determinants of cesarean section overuse. Yet, the accumulated scientific evidence is scare if not absent on effectiveness of these interventions in actual reduction of cesarean section rates. 
WHO Europe and WHO Georgia Office with support from the Minister of Internally Displaced Persons from the Occupied Territories, Labour, Health and Social Affairs of Georgia initiated a national, facility-based study to fill the existing research gap and assess the impact of the innovative for Georgia regulation and financial model on reducing cesarean section rates.


[bookmark: _Toc38440074]II. METHODOLOGY

[bookmark: _Toc38440075]Research aims and objectives 
The proposed research aims to generate reliable evidence on effectiveness of cesarean section reduction individual goal-settings model linked with financial regulation. The study also aims to get useful insight into the caesarean section patterns and major drivers of observed high rates by applying Robson’s classification system.
The study finding is warranted to guide policy and practice decisions to plan and implement effective interventions in lowering unnecessary caesarean births at both individual health care facility and national level. Additionally, given the worldwide priority of the issue and scarcity of evidence, it intends to contribute to the global evidence on effectiveness of financial regulations linked with individual goal-settings model on cesarean section reduction.
Research objectives

· Describe the trend of cesarean section in Georgia 2016-2019;
· Assess effectiveness of innovative financial regulation linked with individual goal-settings in reduction of cesarean section rates;
· Assess the magnitude of association (if any) between individual goal-settings and reduction of cesarean section rate;
· Investigate the pattern of cesarean section reduction across levels of hospitals;
· Investigate the pattern of cesarean section reduction across geographic regions;
· Identify main contributors to the overall high cesarean section rates among Robson’s groups;
· Assess the difference (if any) in contribution pattern by Robson’s groups to the overall cesarean section across levels of hospitals. 

[bookmark: _Toc38440076]Data source 

For accomplishing the research aims and objectives, we performed analyses of the national cesarean section related official statistics stratified by clinics/regions/levels of care from 2016 to 2019. The data for the study were supplied with support of the Ministry of Internally Displaced Persons from the Occupied Territories, Labor, Health and Social Affairs of Georgia.  The study data were extracted from the real-time electronic maternal and child health management information system - Birth Registry, run by the National Center for Disease Control and Public Health (NCDC&PH).

[bookmark: _Toc38440077]Ethical considerations

The study was carried out in full compliance with ethical, legal and regulatory norms and standards for medical research, based on generally accepted scientific principles.
Ethical approval for conducting the study was granted by the Health Research Union Institutional Review Board of Georgia (IRB00009520),

[bookmark: _Toc38440078]Selection criteria 

For analyses of cesarean section trend we utilized nationwide cesarean section data from all clinics providing perinatal services in Georgia for the years 2016 through 2019. 
For assessing the effectiveness of innovative financial regulation, we used the cesarean section data from the strata of clinics involved in cesarean section targeted reduction model. These clinics were selected based on pre-defined inclusion criteria: participation in cesarean section targeted reduction model both in years 2016 and 2019. 
Clinics which were initially part of the financial model (in 2016) but later dropped from it either due to non-compliance with SSA contracting requirements or due to discontinuation of perinatal service provision or due to clinic’s individual decision to withdraw from the state insurance program, were excluded from the study. Thus, the final sample of clinics included in targeted reduction model yielded a total of twenty-one health care facilities.  
Same twenty-one facilities, involved in assessing the effectiveness of financial regulation were part of Robson’s classification analyses.

[bookmark: _Toc38440079]Time frame

The study time frame ranged from 2016 to 2019. The study baseline year was designated to be 2016 – the year, preceding introduction of innovative financial regulation on cesarean section reduction goal-setting in Georgia.  The study end-year was 2019 – the most recent year with complete annual statistics on cesarean section and acting financial model.

[bookmark: _Toc38440080]Variables and measurement

[bookmark: _Toc527186857]Outcome measures

The primary outcome of study interest was a cesarean section rate. For the purpose of the study, cesarean section was standardly defined as a “surgical procedure used to deliver a baby through incisions in the abdomen and uterus” [61]. 
Cesarean section rate was a continuous variable, computed by dividing annual number of cesarean births by annual number of vaginal deliveries. We calculated both the overall and stratified (by health care facilities) rate of cesarean section.
For running the logistic regression model dichotomous outcome variable was created – reduction of cesarean section rate. Health care facilities with evidence of reduction in cesarean section rate from 2016 to 2019 were coded as 1, those without observed reduction were coded as 0.
 
[bookmark: _Toc527186858]Independent variables 

For assessing effectiveness of financial intervention, we created another dichotomous variable – involvement in individual goal-setting model for cesarean section reduction. Participation of health care facilities in cesarean section reduction model was coded as 1 and non-participation as 0. 
Other independent variables of interest included:
· region - represents geographic location of the health care facility 
· level – represents designated level of care provided by health care facility.
 
[bookmark: _Toc38440081]Statistical analyses
For statistical analyses, we employed SPSS version 21.0 (IBM, Armonk, NY, USA).       P value <0.05 was considered statistically significant. 
For understanding annual national dynamics of cesarean section, the descriptive statistics were obtained for each year of interest (2016-2019) specifying minimum, maximum levels of cesarean section across health care facilities, mean value and standard deviation. We also calculated annual (2016-2019) descriptive statistics of cesarean section rate for the pool of clinics involved in targeted reduction model. We compared tends in cesarean section for the entire country and for the pool of clinics involved in targeted reduction model. 
We performed stratified analyses of cesarean section reduction trends by levels of care both at national scale and at a sample of clinics, participating in financial model. We also did disaggregated analyses of cesarean section trends by regional units to understand geographic affiliation (if any) of high cesarean section rates.
Statistical significance of observed cesarean rate decrease from 2016 to 2019 among clinics involved in targeted reduction model was assessed by applying pared sample T-test for comparing means. 
Similarly, pared sample T-test was performed for assessing significance of cesarean rate decrease among clinics not involved in targeted reduction model. 

The strength of association between involvement of the clinics in cesarean section targeted reduction model and actual decrease of cesarean section was studied by building binary logistic regression model. The results of the logistic regression analyses are presented with odds ratios and 95% confidence intervals (CIs). Standardly, P value < 0.05 was considered to be significant, an odds ratio >1 was indicative of a higher likelihood of decrease in cesarean section rate. 

[bookmark: _Toc38440082]Robson’s analyses

The pattern and major drivers of high cesarean section rates were studied by applying Robson’s classification system. Totally, 30 245 women giving birth in 2019 at 21 clinics involved in targeted reduction model were grouped in one of ten mutually exclusive and totally comprehensive Robson’s groups.
For each group we performed overall and per-facility computation of standard characteristics to build the Robson’s table:
· number of cesarean sections in group
· number of women in group
· group size (%)
· group cesarean section rate (%)
· absolute group contribution to the overall cesarean section (%)
· relative group contribution to the overall cesarean section (%).
The series of analyses of Robson’s classification report table were divided into three main domains, assessing:
1) data quality
2)  type of population 
3)  caesarean section rates by Robson’s groups. 
Assessment of all three domains were made according to the WHO Robson Classification Implementation Manual and encompassed comparative analyses of observed size/composition/combination of Robson’s groups in study population with reference numbers/interpretations proposed by Robson. 
Robson’s reference numbers used extensively throughout the analyses were developed by Michael Robson based on his international experience applying the classification system since 1990 [62]. 
For verifying the quality of data used in the study, two simple tests were performed, comparing: 
· relative proportion of Robson’s Group 9 among total deliveries vs. Robson’s reference number of <1% of obstetric population;
· cesarean section rate of Group 9 vs. Robson’s reference number of 100%.
For assessing the type of population served by the study target clinics several tests were performed, comparing size of combined or single groups in target population with Robson’s reference numbers:
· size of Groups 1+2 vs. Robson’s reference number of around 35-42% of obstetric population 
· size of Group 3+ Group 4 vs. Robson’s reference number of around 30% of obstetric population
· size of Group 5 vs. Robson’s reference number – roughly half of the total cesarean section rate 
· size of Groups 5+ 6 vs. Robson’s reference number of around 3-4% of obstetric population
· size of Group 8 vs. Robson’s reference number of 1.5-2% of obstetric population
· size of Group 10 vs. Robson’s reference number of < 5% of obstetric population.
For assessing the cesarean section patterns detailed comparative analyses were made of both individual groups and combination of the groups with Robson’s reference numbers and also with numbers from other countries with similar Robson’s classification system analyses. 
Finally, we performed detailed overall and stratified (by clinics, levels of care and geographic regions) analyses of group contributions to the overall cesarean section to understand key drivers of high cesarean section rate in the country and compared them with findings from other countries available in the literature. 


















[bookmark: _Toc38440083]III. RESULTS

[bookmark: _Toc38440084]Cesarean section rate and trend 
Contracts with hospitals with clinical quality indicators reporting and individual cesarean section reduction goal-settings was initiated by the Minister of Internally Displaced Persons from the Occupied Territories, Labour, Health and Social Affairs of Georgia in 2016 in effort to stop and reverse alarming raising trend of cesarean section. From 2016 to 2019, the national cesarean section rate decreased from 43.7% to 39.8% (Figure 4). Interestingly, the overall rate of operative deliveries increased initially after the introduction of innovative reform from 43.7% in 2016 to 44.6% in 2017. Yet, following an initial raise, the rate started gradual decrease and reached 39.8% in 2019. Thus, at the national level the country witnessed 3.9% fall in overall cesarean section rate. 
Figure 4: National delivery and C-section trend, 2016-2019


The rate of cesarean deliveries deviates markedly across the health care facilities (i.e. from 0% to 81% in 2017) (Table2).
Interestingly, with introduction of perinatal care regionalization reform which envisioned strengthened requirements for acquiring perinatal care level, more health care facilities lost license and/or closed down perinatal care services. As such, the total number of clinics with perinatal services reduced from 99 in 2016 to 78 in 2019 (11% reduction) (Table2).  


Table 2: Descriptive statistics of national C-section rate among all health care facilities 
	Year
	Min
	Max
	Standard deviation
	# of clinics

	2016
	0%
	76%
	19%
	99

	2017
	0%
	81%
	18%
	97

	2018
	0%
	74%
	18%
	87

	2019
	0%
	76%
	18%
	78


Not all health care facilities providing perinatal care services were enrolled in cesarean section targeted reduction model. As a pilot, the model was introduced to the clinics providing level II and level III care in three strategic locations (Tbilisi, Kutaisi, Batumi) of the country. There are totally 21 health care facilities, which were enrolled in the pilot reform in 2016 and remained part of it in 2019.  
Importantly, health care facilities included in targeted reduction model showed significantly higher decrease of cesarean section rate compared with overall national rates (from 44.7% in 2016 to 38.0% in 2019) (Figure 5) with minimum and maximum rate ranging from 19% to 64% respectively (Table 3). 
Figure 5: Delivery and C-section trend among clinics included in targeted reduction model




Table 3: Descriptive statistics of C-section among clinics included in targeted reduction model

	Year
	Min
	Max
	Standard deviation
	# of clinics 

	2016
	19%
	61%
	9.7%
	21


	2017
	30%
	64%
	8.6%
	

	2018
	28%
	59%
	9.7%
	

	2019
	23%
	59%
	10.1%
	


The trend and rates were compared among health care facilities included in targeted reduction model and those not included, which showed dramatic difference between groups (Figure 6). As much as 6.7% reduction was observed in cesarean section rates among health care facilities included in targeted reduction model between 2016 and 2019 in contrast with 0.3% increase documented among clinics not included in innovative reform within the same time frame (from 2016 to 2019). 
Figure 6: Comparative C-section rate dynamics: clinics included vs not included in targeted reduction model 
Per-facility analyses of cesarean section trend among health care facilities involved in contracting showed that out of total 21 clinics as much as 18 (86%) documented decrease of cesarean section rates at different extend (Figure 7). The only three clinics not showing the reduction and even increasing slightly the rates of operative deliveries were tertiary level facilities, which were part of contracting mechanism but were not set targets for the cesarean section reduction or were provided freedom of setting their own individual targets. 
Figure 7: Per-facility dynamic of C-section rate among clinics involved in targeted reduction model


[bookmark: _Toc38440085]Cesarean section dynamics by levels of care
Stratified analyses of national cesarean section reduction trends by levels of care showed that level I perinatal care clinics have lowest cesarean section delivery and have not been showing significant fluctuation in rates over the last four years (25.4% - 24.4%). Conversely, level two clinics documented cesarean section rates, exceeding 40% in each year.  The rate decreased from 46.8% in 2016 to 43.4% in 2019. Surprisingly, the mix-level clinics (II/III) expecting to provide more complex care than level II clinics, showed lower cesarean section rates and significant fall over time from 39.7% in 2016 to 33.6% in 2019. Finally, as was anticipated, level III clinics had highest cesarean section rate and documented reduction from 48.2% in 2016 to 43.3% in 2019 (Figure 8). 
Figure 8: C- section rate dynamic by levels of care at national scale

	Year
	Level I
	Level II
	Level II & II/III
	Level III
	Overall

	2016
	25.4%
	46.8%
	39.7%
	48.2%
	43.7%

	2017
	25.1%
	46.4%
	42.3%
	50.5%
	44.6%

	2018
	24.4%
	44.4%
	37.4%
	45.5%
	41.7%

	2019
	24.4%
	43.4%
	33.6%
	43.3%
	39.8%



Clinics included in targeted reduction model showed substantially more decrease in cesarean section rates compared with those not included in targeted reduction from 2016 to 2019 at each level of care (Figure 9). The most pronounced decline was observed among mix-level clinics (7.9%), followed by level II clinics (6.9%). Expectedly, level III clinics showed lower reduction in rates of cesarean section from 2016 to 2019 (5.2%). 
Figure 9: C- section rate dynamic by levels of care among clinics included in targeted reduction (2016 vs 2019)6.7%
5.2%
6.9%



[bookmark: _Toc38440086]Cesarean section dynamics by regions 
Disaggregated analyses of cesarean section trends by geographic units showed that among 11 administrative geographic regions of Georgia, four showed increase in cesarean section rates with time. All these four regions are those, not being involved in cesarean section targeted reduction model (Figure 10).
Conversely, analyses of cesarean delivery trend among three cities involved in goal-setting model showed that two out of three strategic cities – Tbilisi and Kutaisi witnessed significant fall in cesarean deliveries (Figure 11). Contrasting was finding from the third location – Batumi, which showed trivial but still raise in cesarean section rate between 2016 and 2019. Per-facility analyses of the trend showed that the observed increase was driven by level III clinic - Medina, which was not set a reduction target and raised cesarean section rate from 44% in 2016 to 47% in 2019.


Figure 10: C- section rate by regions at national scale (2016 vs 2019)





Figure 11:  C-section rate by locations (cities) included in targeted reduction model (2016 vs 2019)7% reduction  reduction
6% reduction  reduction
1% increase



Statistical significance of cesarean section rate decrease
Statistical significance of observed cesarean rate decrease among clinics involved in targeted reduction model was assessed using pared sample T-test. The test showed that the mean difference between two sets of observations studied (cesarean section rates in 2016 vs 2019) is significantly different from zero (P value <0.05) (Table 4). 

Table 4: Paired Samples T-test: 2016 vs 2019 – comparing means for clinics involved in targeted reduction model

	Paired Differences
	
t
	
df
	
Sig.
(2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% CI
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	2016-2019

	
5.1
	
5.3
	
1.1
	
2.6
	
7.5
	
4.3
	
20.0
	
0.003



The similar pared sample T-test for clinics not involved in targeted reduction model showed that there is no statistically significant difference in means between the paired samples of cesareans section rates in 2016 and 2019 (P value 0.71) (Table 5). 

Table 5: Paired Samples T-test: 2016 vs 2019 – comparing means for clinics not involved in targeted reduction model

	Paired Differences
	
t
	
df
	
Sig.
(2-tailed)

	
	Mean
	Std. Deviation
	Std. Error Mean
	95% CI
	
	
	

	
	
	
	
	Lower
	Upper
	
	
	

	2016-2019

	
0.6
	
11.1
	
1.5
	
-2.5
	
3.6
	
0.38
	
52
	
0.71



Association between involvement of clinics in targeted reduction model and decrease of C-section rates 
The strength of association between involvement of clinics in cesarean section targeted reduction model and actual decrease of cesarean section was studied using binary logistic regression model. The model showed that the clinics involved in targeted reduction model are seven times more likely to reduce their level of operative deliveries compared to the clinics where financial strategies were not applied (OR 7.25. CI 1.9-7.6) (Table 6). 

Table 6: Strength of association between involvement of clinics in targeted reduction model and reduction of C-section rates. Binary logistic regression model

	Predictor variables
	OR
	CI 95%
	P - value

	
	
	Lower
	Upper
	

	Reduction of C-section


	Involvement in targeted reduction model
	
7.250
	
1.905
	
7.593
	
0.004







[bookmark: _Toc38440087]Robson’s Classification System

The pattern and drivers of cesarean section by Robson’s classification system was studied among 30 245 women giving birth in 21 clinics involved in targeted reduction of cesarean section in 2019 in Georgia. Number of deliveries in 21 clinics accounted for approximately 64% of the annual national deliveries (47 486). 
Table 7 provides the detailed Robson Classification Report for 2019 deliveries at study target clinics. 

Table 7: Robson’s Classification Table, 2019 

	
Definition of the group
	# of CS      in group
	# of women in group
	Group size
	Group CS rate
	Absolute group contribution to overall CS rate
	Relative group contribution to overall CS rate

	Gr 1
	Nullip, single, ceph,  37 wks, spont lab
	1600
	9703
	32.1%
	16.5%
	5.3%
	13.9%

	Gr 2
	Nullip, single, ceph, 37wks, ind. or CS before lab
	891
	1225
	4.1%
	72.7%
	2.9%
	7.7%

	Gr 3
	Multip (excl previous CS), single, ceph, 37 wks, spon lab
	369
	8869
	29.3%
	4.2%
	1.2%
	3.2%

	Gr 4
	Multip (excl previous CS), single, ceph, 37wks, ind. or CS before lab
	201
	411
	1.4%
	48.9%
	0.7%
	1.7%

	Gr 5
	Previous CS, single, ceph 37 wks
	4896
	5039
	16.7%
	97.2%
	16.2%
	42.3%

	Gr 6
	All nulliparous breeches
	730
	776
	2.6%
	94.1%
	2.4%
	6.3%

	Gr 7
	All multiparous breeches (incl previous CS)
	941
	1041
	3.4%
	90.4%
	3.1%
	8.1%

	Gr 8
	All multiple pregnancies (incl previous CS)
	452
	586
	1.9%
	77.1%
	1.5%
	3.9%

	Gr 9
	All abnormal lies (incl CS)
	384
	390
	1.3%
	98.5%
	1.3%
	3.3%

	Gr 10
	All single ceph <= 36 wks (incl previous CS)
	1070
	2205
	7.3%
	48.5%
	3.5%
	9.2%

	Total
	11579
	30245
	100%
	
	
	100%



[bookmark: _Toc38440088]Analyses of the quality of data and population type
The results of the simple tests verifying the quality of data showed that, in general, the data quality is acceptable, yet some groups may suffer from different extend of misclassifications.  
According to the Robson’s interpretation, the size of the Group 9, reflecting deliveries of singletons in transverse or oblique lie is expected to be <1% of the total obstetric deliveries. In study target population the size of the group is found to be 1.3% - slightly beyond the expected range, indicative of trivial misclassification of women with breech (or other) presentations as transverse /oblique lie.  Additionally, the cesarean section rate of Group 9 is expected to be 100%, given that women singletons in transverse or oblique lie is a strong medical indication for the cesarean delivery. In study target clinics cesareans section rate in Group 9 is shown to be 98.5%, pinpointing potential misclassification of 1.5% of deliveries (6 deliveries) in this group or inability to perform cesarean section due to the late admission of the woman to the clinic with fully dilated cervix.
The results of the analyses also documented general similarity of the study population with reference Robson’s population with exception of some groups (Table 8).

Table 8: Assessment of the type of population using Robson’s classification table
	Robson group
	Group size
by Robson’s guideline

	Group size 
in  study sample

	Groups 1 + Group 2 Nulliparous women, ≥37 weeks gest, singleton, cephalic

	Commonly 35-42% of obstetric population

	36%

	Groups 3 + 4 Multiparous women ≥37 weeks gest, singleton, cephalic, without previous CS

	Commonly 30% of obstetric population

	30%

	Group 5 
Multiparous women ≥37 weeks gest, singleton, cephalic, with previous CS

	Commonly half of the total CS rate and usually under 10% 

	17% 

	Groups 6 + 7
Breeches in nulliparous & multiparous women

	Commonly 3-4% of obstetric population

	6%

	Group 8
Multiples

	Commonly 1.5-2 % of obstetric population

	2%

	Group 10
Preterm cephalic singletons

	Commonly <5 % of obstetric population

	7%



The size of the Group 5 representing women with previous cesarean section, single, cephalic,   37 weeks gestation, was shown to be 17%, which significantly exceeds the reference Robson’s size of 10 %, suggestive of higher cesarean section rate present in the study population in previous years. 
Higher than referenced was observed share of Groups 6+7, representing breech presentations among nulliparous & multiparous women, indicative of two hypothetical reasons:
· potential misdiagnoses/misclassification of abnormal presentation by study target health care facilities
· higher proportion of breech presentation among deliveries managed by target health care facilities due to the exclusive presence of level II and level III clinics among studied sample.
Higher share was also documented for the Group 10 (preterm cephalic singletons) compared with the reference Robson’s numbers (7% vs <5% respectively), likely due to the higher-risk population served by the study high-level clinics (level II and level III) compared with the reference Robson’s population. 
The rest of comparative analyses (Groups 1+2, Groups 3+4, Group 8) did not document any significant differences among observed group sizes and expected reference numbers by Robson, indicative of similarity of study population with the reference Robson’s population. 
[bookmark: _Toc38440089]Analyses of cesarean section rates and key contributors 

Of total 30 245 women, giving birth in study target 21 clinics, 11 506 delivered through the cesarean section yielding an overall cesarean delivery rate of 38.0%. 
The largest contributor to the overall cesarean section is shown to be the Group 5 (previous cesarean section, single, cephalic,  37 weeks gestation), accounting for as much as 42.3% of all cesarean sections performed.  Even though the group represents only 16.7% of the total obstetric population, it has internal cesarean section rate reaching 97.2% and the largest absolute number of cesarean deliveries 4 896 (Figure 12 and Figure 13). 
Figure 12: Group contributions to the overall CS rate 
The second largest contribution to the overall CS rate is made by the Group 1 (nulliparous, single, cephalic women,  37 weeks gestation in spontaneous labor), which accounts for as much as 13.9% of all cesarean deliveries. Importantly, this group has a largest share (32.1%) in the entire obstetric population. The rate of cesarean section in the group is as much as 16.5%, ranging from 5.9% to 30.4% across individual clinics. 
Figure 13: Group size, group CS rate and group contribution to the overall CS

Lower is the contribution of the Group 2 (nulliparous, single, cephalic women,  37 weeks’ gestation induced or pre-labor cesareans section) to the overall cesarean section rate (7.7%), possibly explained by a small size of the group itself (4.1%) relative to the entire obstetric population. Yet, the within-group cesarean section rate is high, amounting 72.7% (ranges from 13.6% to 100% across individual clinics), likely due to the predominance of scheduled pre-labor cesarean sections in the group or due to the poor success rates for labor induction. 
The Group 3 (multiparous (excluding previous cesarean section), single, cephalic women,  37 weeks gestation in spontaneous labor) has a minor impact, contributing only 3.2% to the overall cesarean section, yet yielding the second highest share in overall obstetric population (29.3%). The group documents slightly higher group cesarean section rate (4.2%) compared with reference rate of <3% by Robson’s guideline.  
Although the contribution of the Group 4 (multiparous, single, cephalic, term women without previous cesarean section, induced or with pre-labor cesarean delivery) to the overall cesareans section is low (1.7%) due to the small size of the group (1.4%), the group cesarean section rate is high (48.9%), significantly outranking the expected rate of 15% according to the Robson’s guideline. The observed pattern is likely justified by high maternal request for cesarean birth in this group because of a previous traumatic or prolonged labour.  Less likely is misclassification (inclusion of women with previous scars in this group) or poor success rates for induction. 
Interestingly, the size of Groups 6 and 7, representing breeches in nulliparous and multiparous women is shown to be 6%, double the most common size referenced in the Robson’s guideline (<3 %). The observed difference may likely be linked with intentional or unintentional misclassification of fetal presentation by clinics. The cesarean section rates in these groups are high - 94.1% and 90.4% respectively.  
Cesarean section rate in Group 8 (multiple pregnancies) is higher (77.1%) than common rate reported in Robson’s guideline (60%) for referenced population, possibly explained by higher complexity of care provided by level II and level III study target clinics with some of them running fertilization programs. Yet, contribution of this group to the overall cesarean section rate is trivial (3.9%).  
Similarly, low is the impact of Group 9 (abnormal lie) to the cesarean sections performed in study target health care facilities (3.3%).
In contrast, the Group 10 (preterm, single, cephalic pregnancies) is the third largest contributor to the overall cesarean section, accounting for as much as 9.2% of all cesarean deliveries. High proportion of cesarean section in this group (48.5%) can be linked with larger share of high-risk pregnancies (i.e preeclampsia, fetal growth restriction) requiring preterm pre-labor cesarean deliveries managed at study target level II and level III clinics. Interestingly, the joint contribution of Groups 1, 2 and 5 to the overall cesarean section rate is 64.3%, which is in line with combined proportion (66%) reported in most of the Robson’s referenced hospitals. 
The stratified analyses of Robson’s classification table was also made according to the levels of care provided by participating health care facilities. Among clinics studied, there are 10 Level II clinics, 4 clinics with mix Level II obstetric/Level III neonatal care and 7 Level III clinics. 
The contribution of different Robson groups to the overall cesareans section was somewhat similar by levels of care provided (Figure 14). 
Figure 14: Group contribution to overall CS by levels of care

Alike to the overall pattern, Group 5 followed by Group 1 had a greatest impact on cesarean section rates among all levels of care. 
Interestingly, the joint contribution of Groups 6+7 was pronounced among clinics providing mix care (level II-III) yielding a rate of 23.6%, which is significantly higher than in Robson’s reference population and in any other country data available for comparison. 
Level III clinics also documented excessive share of operative deliveries contributed by the Group 10, comparable with findings from similar study in France (Figure 15).
Figure 15: Group contribution to overall CS by levels of care, Georgia vs France

Individual per-facility analyses of cesarean section by Robson’s classification system showed significant variation in cesarean section patterns across institutions in almost all Robson’s groups studied (Figure 16, Annex I). 
Figure 16: Robson groups contribution to overall CS by study target clinics 

Contribution of the Group 5 to the overall cesarean section rate was dominant among vast majority of the clinics and constituted over 35% of all cesarean sections performed in these clinics.  
Exceptions were two institutions with significantly lower impact from Group 5 (15.2% and 22.4%). In one of these clinics, the Group 10 (preterm, single, cephalic pregnancies) made largest share, accounting for 35.3% of total cesarean sections performed. This is a level III referral clinic, which deals with the most complicated cases and thus serves the high-risk pregnancies often requiring preterm deliveries. The other clinic provides mix-care (Level II/Level III). Surprisingly, the major contributors of cesarean section in this clinic were Groups 6 and 7 with 16.7% and 40,7% share respectively. Additionally, the size of these two groups (representing women with breach presentation) as proportion of total obstetric cases of the clinic (2 1.8%) was exceptionally large compared with any other clinic/country data available for comparison and reference numbers by Robson’s guideline (3-4%) (Figure 17).  The finding is awkward, potentially indicative of intentional or unintentional misclassification, requiring further in-depth investigation. 
Another important finding of individual, per-facility analyses of the Robsons’ table is total absence of contribution by Group 2 to the overall cesareans section for three clinics. Moreover, these clinics were found not to have at all deliveries in Group 2 representing nulliparous women with a single vertex pregnancy at  37 weeks’ gestation, with induced labor or pre-labor cesarean section. 
Similarly, there were neither contributions to the overall cesarean section nor deliveries documented among two study target clinics in Group 4, representing multiparous women with a single vertex pregnancy at  37 weeks gestation, induced or pre-labor cesarean birth.
Significantly higher than commonly referenced is a size of Group 9, representing singletons in transverse or oblique lie at one of the tertiary level clinics. Even though the clinic is a referral institution managing the most complex cases, still the group size of 5% is uncommonly high and may indicate potential misclassification (Annex I). 



[bookmark: _Toc38440090]IV. DISCUSSION

[bookmark: _Toc38440091]Impact of financial strategies on cesarean section rates reduction

Wide range of non-clinical interventions targeting one or more drivers of high CS use were applied by countries in efforts to limit ever-rising cesarean section rates [26]. These interventions are synthesized in WHO set of recommendation built on a systematic Cochrane review (covering 29 studies) and qualitative evidence analysis [63]. Non-clinical interventions embrace range of financial strategies, addressing one or several aspects and levels of care delivery. Yet, evidence on the impact of these financial interventions in lowering cesarean section rates is scare, not consistent, often controversial [64]. 
The Cochrane review by Chen et.al. published in 2018 found evident paucity of studies evaluating effectiveness of financial strategies in slowing cesarean birth utilization, except those assessing insurance reforms equalizing physician fees for vaginal and caesarean section deliveries [65]. The review of 29 studies did not identify eligible studies on any of the following pre-determined financial interventions: 
· “Pay for performance (target payments)
· Payment for 24-hour shifts, not for number of procedures
· Financial penalties for exceeding certain cesarean section rate 
· Additional payment if CS rate during shifts is maintained below a predefined threshold 
· Blended case rate payment
· Setting specific predetermined goals for CS rate”.
Thus, our study is among the firsts, generating evidence on the impact of financial regulation linked with facility-based goal-settings on reducing cesarean section rates. Importantly, the study showed that over the three years of financial model implementation health care facilities involved in targeted reduction model lowered significantly the overall cesarean section rate by as much as 6.7% (from 44.7% to 38.0%).  
Moreover, we found that inclusion in financial model was associated with seven-fold increased likelihood of cesarean section reduction compared with non-inclusion. In fact, health care facilities not included in cesareans section targeted reduction model documented even slight raise in cesarean section rates from 42.6% in 2016 to 42.9% in 2019. 
Importantly, facility-based stratified analyses showed that individual reduction of cesarean section was not observed only among level III care clinics which were part of financial model, yet were provided freedom of setting their own individual targets based on the specifics of population served or were not set target at all (if baseline cesarean section rate was below 51%). Yet, the freedom of setting individual targets was perceived by some level III clinics as absence of any targets, so that they did not place any efforts in reducing unnecessary cesarean section rates.  Moreover, based on anecdotal evidence some level II clinics had been transferring women for cesarean delivery to the tertiary level clinics to keep their rates low.  Thus, the strategy of providing freedom to level III health care facilities for cesarean section reduction goal-settings or absence of these goals showed to be ineffective and should be amended in future. 
Due to the scarcity of evidence, we are unable to compare the findings of our study with others evaluating effectiveness of individual goal-settings on cesarean section reduction.  Yet, comparison with other financial strategies showed conflicting results.  
The study by Lo evaluated impact of a strong financial incentive, targeting obstetricians and applied by the Taiwan National Health Insurance (NHI) through raising the obstetrician reimbursement fee for a vaginal birth by as much as 90% to the level of caesarean birth. Simultaneously, NHI raised the fee for VBAC to the level of caesarean section to address the high rates of repeat cesarean section and encourage trial of labor after cesarean.  Yet, implemented financial reforms did not result in statistically significant reduction in total caesarean section rates [66]. Thus, fee equalization model of care, targeting obstetricians was not evidenced to influence the cesarean delivery rate and produce the desired impact. 
The study by Hong et al. evaluated effectiveness of other financial strategy applied by Taiwan NHI and targeting delivering women [67]. The strategy envisioned increased copayment by insured women for elective cesarean section. The study documented absence of significant impact of women-targeted financial models on reducing cesarean section rates as well. The finding is likely explained by the fact, that, though matters, women’s preference is not still a leading driver of high cesarean section rates. Thus, implementation of a single co-payment policy without other effective non-clinical interventions do not reduce significantly unnecessary cesarean birth. 
In contrast to Taiwan policies, financial model implemented in Georgia targeted mainly health care facilities and were oriented on financial penalties rather than incentives. Health care facilities failed to meet the set targets in cesarean section reduction received financial penalties at the cost of difference between cesarean section and vaginal delivery fee. The fear of being penalized and losing significant amount of funds/profit stimulated health care clinics’ management to control strongly the performance of cesarean section and implement internal policies and regulations directed toward avoidance of unnecessary cesarean section. 
[bookmark: _Toc38440092]Drivers of high cesareans section rates among clinics included in targeted reduction model by Robson’s classification system
Analyses of cesarean section by Robson’s classification system showed that after two years of implementation of financial strategies, women with a previous caesarean section (Group 5) were the main contributors accounting to almost half of the caesarean sections performed in study target hospitals. Observed pattern is common across countries and is in full agreement with published evidence [20,68-72] (Figure 17). Yet, the extend of contribution documented in Georgia is remarkably high and is comparable only to the contribution rate from Australia, which also showed that women with previous cesarean section were responsible almost for the half of cesarean sections performed among studied clinics [69]. Considerably high rate of cesarean sections among nulliparas in past years is likely responsible for the observed pattern, resulting in excessive need of repeat cesarean sections currently in Georgia. 
Figure 17: Robson groups contribution to the overall CS by selected countries

The rest of the countries documented lower but still dominant contribution by Group 5 to the overall cesarean section rate (Figure 17). The only exception from the observed pattern was Spain, which showed 1% contribution of Group 5 to the overall cesarean section rate [70]. The study authors explained unusual trend by adopted new clinical practice guidelines offering singleton term women with cephalic presentation and previous lower segment caesarean delivery the option of vaginal birth trial. 
Conversely, exceptionally high rate of cesarean section within Group 5 shown in Georgia (97.8%) compared to other countries underscores the existing practice of scheduled pre-labor cesarean section for all women with previous scar without any attempts of trial of labor after cesarean (Table 9) [73-76].


Table 9: Robson groups cesarean section rate by selected countries
	RG
	Study sample,Georgia
	Robson guidel.
	MCS*
	Lithuania
	Canada
	Spain
	Australia
	British Colum
	India
	Dublin

	G1
	16.5%
	<10%
	9.8%
	15.9%
	16%
	11.5%
	11.9%
	19.8%
	18.4%
	7.1%

	G2
	72.7%
	20-35%
	39.9%
	52.6%
	38%
	36.4%
	28.1%
	44.5%
	69.5%
	35.9%

	G3
	4.2%
	3%
	3%
	3.9%
	2.6%
	6.4%
	2.9%
	2.6%
	5.8%
	1.2%

	G4
	48.9%
	15%
	23.7%
	35.4%
	11.4%
	25.5%
	16.6%
	13.1%
	22.6%
	13.8%

	G5
	97.2%
	50-60%
	74.4%
	80.6%
	80.8%
	19.5%
	76.5%
	78.9%
	94.5%
	68.1%

	G6
	94.1%
	
	
	95.7%
	94.4%
	95.0%
	91.3%
	95.1%
	100%
	93.8%

	G7
	90.4%
	
	
	88.6%
	89.2%
	86.1%
	89.7%
	87.0%
	100%
	89.9%

	G8
	77.1%
	60%
	57.7%
	66.4%
	63.0%
	82.1%
	52.6%
	70.4%
	100%
	65.7%

	G9
	98.5%
	
	
	98.2%
	79.8%
	100%
	100%
	80.6%
	100%
	100%

	G10
	48.5%
	30%
	25.1%
	28.5%
	27.3%
	27.7%
	24.2%
	28.9%
	50.9%
	30.4%


* MCS - WHO Multicountry Survey on Maternal and Newborn Health (WHO MCS) 
Given that the Group 5 represents the major contributor to the overall cesarean section, reduction of the rate of cesarean section or the size of this group may aid to curbing of cesarean section raise in the country. There are two potential strategies to accomplish reduction of cesarean section in Group 5. First and foremost, the need for repeat cesarean delivery will diminish with reduction of primary cesarean section, specifically in Groups 1 and 2. The country strategy should concentrate on application of multifaceted effective inventions to reduce cesarean section specifically among nullipara women without pronounced medical need for operative delivery (Chapter VI).
The second logical option to reduce the size and contribution of Group 5 to overall cesarean section is adoption and advocacy for vaginal birth after cesarean section (VBAC). The evidence is conflicting, however, about safety of VBAC. There was an increased global movement supporting trial of labor after cesarean section (TOLAC) in 1980s and early 1990s, resulting in increased VBAC utilization by many countries [20]. Yet, the well-publicized evidence came out in 1996 from Nova Scotia study which showed that VBAC was associated with higher rates of maternal complications compared with repeat cesarean section [77]. The finding was supported and replicated in several subsequent studies, resulting in remarkable decline in attempted VBAC rates in the next decades (from 28.3% in 1996 to <10% in 2010 in the USA) [78]. Similar to the global trend, VBAC is not encouraged in Georgia and only recommended for settings with appropriate resources and skills of health professionals.  
Ultimately, due to the conflicting evidence and raised concern of health professionals on safety of VBAC, significant reduction of elective repeat cesarean section is not expected in Georgia unless the country will make every effort to reduce primary cesarean section by limiting cesarean section to the women in clinical need. 
The second largest contribution to the overall cesarean section rate was made by nulliparous, term, single, vertex (NTSV) women who entered into labor spontaneously – Group 1. Importantly, this group represents “normal, physiologic” pregnancy strata, meaning that cesarean deliveries in this group are performed due to the emerging labor complications (i.e dystocia, fetal distress), which are rare events. Hence, the rate of cesarean delivery in this group is not expected to be high.  According to the Robson’s classification guideline, the rate under 10% in this group is achievable.  Georgia documented the rate of 16.5% in the Group 1, which is high compared with Robson’s reference value, but similar to findings from other studies, ranging from 7% to 23% [72, 74].  
Stratified facility-based analyses showed remarkable variation of cesarean section rates in Group 1 across Georgian clinics (from 5.9% to 34.4%), indicative of pronounced disparities in obstetric practices on management of spontaneous labor and evident room for reduction of cesarean section among nulliparous term women in labor, specifically for clinics with manifested high rates (Annex I).
The study found that the Group 2 (NTSV) with induced labor or pre-labor cesarean delivery) made relatively trivial contribution to the overall cesarean section rate. The finding is not in agreement with many other similar studies across countries [20, 68, 75, 76], which showed that NTSV women (Groups 1 and 2), as well as women with a previous caesarean section (Group 5) made largest impact on overall cesarean section rate.  Even though the data available does not stratify Group 2 into subgroups 2a and 2b, still majority of cesarean sections in Group 2 are likely to be performed due to the pre-labor scheduled cesarean section. Group 2 along with the Group 1 should be the main focus for interventions aiming to reduce unnecessary cesarean section.
Interestingly, in-depth stratified analyses of the individual data from clinics showed that some of them do not have any deliveries in Groups 2 and 4, meaning that nulliparous and/or multiparous term singleton vertex women have never been induced or never had pre-delivery cesarean section scheduled. The finding is unusual and suggests need for in-depth analyses and investigation of potential drivers of observed pattern. Financial regulations attached to the non-compliance with reduction targets may stimulate health care facilities to minimize cesarean deliveries on maternal request, which ultimately may reduce the size of the Groups 2 and 4 but may not be responsible for full elimination of deliveries in these groups, observed in some of the clinics.
The study found the size of Groups 6+7, representing pregnancies in breech presentation to be double the size commonly referenced in Robson’s guideline and also reported by other countries studied [20,69,75]. Moreover, the stratified per-facility analyses of Robson’s groups showed that one of the clinics have exceptionally large contribution to the overall cesarean section by Groups 6 and 7, accounting for over half of cesarean deliveries (57.4%) occurring in this clinic (Annex I). The joint size of these groups (21.8%) reported by clinic is also remarkably larger compared to any other number available in the literature for the same groups [20, 68-72]. Given that both groups denote women with breech presentation (either nulliparous or multiparous), it is hard to expect that they may represent one/fifth of the general obstetric population.  Again, the observed awkward trend underscores the need for auditing all cases of breech presentation in above clinic.  The desire to justify cesarean deliveries by medical reasons may prone some clinics to misclassify women with normal presentation to breech pregnancies. 
Stratified analyses by levels of care showed pattern comparable with findings from other studies. More specifically, Level III clinics documented excessive share of operative deliveries contributed by the Group 10 (preterm, single, cephalic pregnancies), explained by predominance of high-risk deliveries among population served by the clinics requiring preterm pre-labor cesarean sections. Similar pattern was observed among level III clinics in French study by Lafitte et al. [68].
Limitations

We believe that the proposed study is among the firsts that assessed the effectiveness of cesarean section goal-setting financial model globally and it is unquestionably the first study that analyzed major drivers of high cesarean section rate using Robson’s classification table in Georgia. There are some limitations though which needs to be taken into consideration when interpreting the findings.
First of all, efforts in reducing cesarean sections shell be focused on limiting unnecessary cesarean birth. The study assessed overall reduction of cesarean section rates, unable to distinguish which of them were medically indicated. Additionally, the observed reduction in cesarean section rates may not be fully attributed to the financial interventions. There are potentially other external and internal factors, which may affect the observed trend and were not accounted for. 
The findings of Robson’s system also may not be nationally representative, given that the facilities involved in Robson’s analyses where those involved in targeted reduction model. All these clinics provide level II and level III care, which probably leads to an overrepresentation of women receiving obstetric interventions. 
Finally, the Robson’s analyses relied exclusively on the data supplied by health care facilities to the national birth registry. We were unable to independently verify the accuracy of clinical data with alternative sources (i.e., medical records), hence the potential for misclassification cannot be ruled out. 



[bookmark: _Toc38440093]V. CONCLUSION 
Country of Georgia, which had been witnessing skyrocketing raise in cesarean section rates over the last few decades managed to stop and reverse the dangerous trend by applying novel financial regulation for selected strategic clinics of the country starting from 2016. Clinics involved in cesarean section targeted reduction model accounted for as much as 65% of national deliveries. They reduced significantly cesarean section rates with overall reduction reaching as much as 7% (P <0.05) from 2016 to 2019. Importantly, participation in targeted reduction financial model was associated with seven-fold increased likelihood for lowering cesarean section rate compared to clinics not involved in financial model. The only exception from common trend were some tertiary level clinics which were included in goal-setting model, yet were provided freedom of setting their own individual targets for cesarean section reduction based on their specific needs and complexity of obstetric population served. Some of these clinics have not shown expected reduction of cesarean section rates, suggestive of the need for considering setting individual reduction targets for all level III clinics as well in future. 
Application of Robson’s classification system for deliveries managed in 2019 at study target 21 clinics showed that largest contributors to the high cesarean section rates in Georgia are women with previous cesarean section (Group 5). The efforts thereof should be directed toward minimizing unnecessary cesarean section among primigravida which in years to come will result in reduction of the Group 5 size. Importantly, Robson’s analyses showed presence of substantial room for cesarean section reduction among NWST women (Groups 1 and 2). Finally, Robson’s analyses revealed awkward pattern for some of the clinics in selected groups, which may suggest intentional or unintentional distortion of the data and pinpoints critical need for in-depth investigation and auditing of all documented unusual patterns. 
The Robson classification system provided valuable insight into the patterns and major drivers of cesarean section rates across clinics. Standardized system needs to be established for continuous replication of simple and useful Robson’s classification model at national scale.
Equally, the observed positive impact of financial strategies on reduction of alarming cesarean section rates suggests the need for scaling up and creating sustainable national platform of unified financial model. Along with other multi-faceted cesarean section reduction strategies, outlined in “Recommendation” section of the document (Chapter VI), nationalized financial model should be a cornerstone for prospect policy decision in effort to sustain and further improve accomplished gains in lowering cesareans section rates until these rates reach the reasonable level. 
At the same time, it is of paramount importance that the health care facilities apply cesarean section reduction strategies judiciously, without transforming the objective of lowering the high rates of operative deliveries in performing more “vaginal deliveries at any cost.” Permanent monitoring of maternal-infant health outcomes (i.e perineal injury rates, admission of newborn infants to the neonatal intensive care units, maternal and fetal death rates) is recommended to make sure that the reductions in cesarean sections do not occur at a cost of woman and/or newborn’s health. 
Cesarean section is a life-saving procedure when it is medically indicated, as such, lowering cesarean rates through limiting it for those in medical need inevitably will result in adverse health sequelae for both mothers and babies.  Development and implementation of multi-faceted tailored solutions, thus, needs to be focused exclusively on minimizing unnecessary cesarean sections among women without evidenced medical need.







[bookmark: _Toc38440094]VI. RECOMMENDATIONS 


	System-based recommendations 
	Facility-based recommendations

	Design and implement health care facility targeted CS reduction interventions 

	Continue employing CS targeted reduction financial model. Set CS reduction targets for level III clinics as well.

	

	Replicate targeted CS reduction model at national scale.

	

	Design and implement health care provider targeted CS reduction interventions


	Support, promote nonintervention, nonsurgical birth model by developing/strengthening skills of pre-service (students/residents) and in-service obstetricians in facilitating normal birth and managing assisted labor/delivery through:  

· developing & implementing relevant pre-service and in-service skill-building training programs, their integration into mandatory CME system. 

	Strengthen the skills of obstetricians in management of assisted labor/delivery through supporting participation in continuous skill-based training programs.

Stimulate intrinsic/extrinsic motivation of obstetricians to support normal birth and avoid CS without medical need.

Critically evaluate the indication for every primary cesarean section, specifically for the Groups 1 and 2 of Robson’s table.

	Consider diminishing CS related malpractice litigation pressure where possible.

	

	Strengthen the role of ANC in reducing unnecessary cesarean deliveries


	Strengthen the competencies of ANC providers and raise their role, motivation and accountability in:
· timely and appropriate risk identification for cesarean delivery, avoidance of overdiagnoses
· promotion of vaginal deliveries in absence of medical need for cesarean section 
· exploring and addressing adequately women’s fear of childbirth, anxiety, concerns about safety of vaginal delivery.


	Develop and implement mandatory health education interventions and support programs as essential component of ANC - group or individual childbirth education sessions (topics include childbirth fear and pain, pharmacological and non-pharmacological pain-relief methods, benefits and risks of caesarean sections and vaginal delivery, indications and contraindications of caesarean sections etc.).


	Design and implement women/society targeted CS reduction interventions, raise supportive attitude for normal birth


	Develop and implement wide public education campaign on benefits of vaginal delivery and potential risks associated with unnecessary cesarean section.

	

	Raise awareness of lead media representatives on potential risks of unnecessary cesarean deliveries and adequate approaches for covering sensitive medical events, related with cesarean section.

	

	Establish sustained platform for Robson’s classification system implementation for understanding major trends, patterns and drivers of CS


	Institutionalize continuous circle of overall and stratified analyses of Robson’s classification system at national level based on birth-registry data. Compare the trends and drivers of CS across time and clinics.

	Institutionalize continuous circle of Robson’s classification table application at health care facility level.

	Support building the competency of health care facilities/health professionals in utilization of Robson’s classification system through development and implementation of short training course by professional associations.


	Safeguard the quality of data through monitoring the completeness and accuracy of perinatal data entry into the birth-registry, applying data quality checks. Identify intentional and unintentional misclassifications and implement corrective measures accordingly.


	Perform external audit of the clinics with a purpose to:

· verify accuracy of the data provided 
· get insight into the actual obstetric practices at clinics and monitor adherence to clinical practice guidelines.
The following types of audits are suggested to be implemented:
· targeted audit of clinics with observed unusual pattern
· audit of clinics with high CS rate
· routine random audit of all clinics
Analyze the findings of audit, share with MCH council. Develop and implement evidence-based improvement measures accordingly. 

	Establish routine internal audit system with a purpose to:
· verify accuracy of the data in medical records/birth registry 
· get insight into the actual obstetric practices present in clinic, monitor adherence to clinical practice guidelines.
Analyze the findings of audit, provide feedback, share with obstetric team, clinic management. Develop and implement evidence-based improvement measures accordingly. 
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Annex I

Group 1

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr. to CS

	Chachava Clinic
	84
	664
	1,778
	37.3%
	12.7%
	618
	4.7%
	13.6%

	Evex Batumi Maternal and Child Central Hospital 
	112
	411
	1,273
	32.3%
	27.3%
	500
	8.8%
	22.4%

	New Life 
	40
	287
	852
	33.7%
	13.9%
	272
	4.7%
	14.7%

	Evex - Bokeria Clinic
	20
	240
	811
	29.6%
	8.3%
	216
	2.5%
	9.3%

	University clinic 
	37
	183
	466
	39.3%
	20.2%
	182
	7.9%
	20.3%

	LTD  "BROTHERS"
	63
	326
	1,179
	27.7%
	19.3%
	635
	5.3%
	9.9%

	Gagua Clinic
	333
	2,079
	4,881
	42.6%
	16.0%
	1,380
	6.8%
	24.1%

	Imedi Clinic
	94
	979
	2,709
	36.1%
	9.6%
	1,013
	3.5%
	9.3%

	Pineo
	52
	523
	2,015
	26.0%
	9.9%
	471
	2.6%
	11.0%

	LTD Khonelidze Clinic
	113
	503
	1,352
	37.2%
	22.5%
	613
	8.4%
	18.4%

	LTD Medina 
	70
	254
	864
	29.4%
	27.6%
	407
	8.1%
	17.2%

	#5 Clinic
	77
	253
	786
	32.2%
	30.4%
	353
	9.8%
	21.8%

	LTD Kutaisi Intervention Center
	75
	260
	1,157
	22.5%
	28.8%
	590
	6.5%
	12.7%

	Gudushauri Clinic
	109
	317
	1,821
	17.4%
	34.4%
	1,069
	6.0%
	10.2%

	LTD Baiebi
	44
	319
	925
	34.5%
	13.8%
	280
	4.8%
	15.7%

	LTD David Davarashvili Clinic
	31
	253
	785
	32.2%
	12.3%
	217
	3.9%
	14.3%

	LTD Embrio
	70
	301
	1,074
	28.0%
	23.3%
	510
	6.5%
	13.7%

	LTD Bomondi
	13
	222
	1,010
	22.0%
	5.9%
	505
	1.3%
	2.6%

	LTD First Medical center
	59
	277
	896
	30.9%
	21.3%
	281
	6.6%
	21.0%

	LTD Kutaisi #2 Maternity Clinic
	53
	184
	719
	25.6%
	28.8%
	353
	7.4%
	15.0%

	LTD Hera 2011
	96
	868
	2,892
	30.0%
	11.1%
	1,070
	3.3%
	9.0%





Group 2

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	113
	114
	1,778
	6.4%
	99.1%
	618
	6.4%
	18.3%

	Evex Batumi Maternal and Child Central Hospital 
	31
	42
	1,273
	3.3%
	73.8%
	500
	2.4%
	6.2%

	New Life 
	3
	10
	852
	1.2%
	30.0%
	272
	0.4%
	1.1%

	Evex - Bokeria Clinic
	0
	0
	811
	0.0%
	0.0%
	216
	0.0%
	0.0%

	University clinic 
	2
	2
	466
	0.4%
	100.0%
	182
	0.4%
	1.1%

	LTD  "BROTHERS"
	115
	115
	1,179
	9.8%
	100.0%
	635
	9.8%
	18.1%

	Gagua Clinic
	10
	10
	4,881
	0.2%
	100.0%
	1,380
	0.2%
	0.7%

	Imedi Clinic
	0
	0
	2,709
	0.0%
	0.0%
	1,013
	0.0%
	0.0%

	Pineo
	23
	169
	2,015
	8.4%
	13.6%
	471
	1.1%
	4.9%

	LTD Khonelidze Clinic
	59
	60
	1,352
	4.4%
	98.3%
	613
	4.4%
	9.6%

	LTD Medina 
	57
	58
	864
	6.7%
	98.3%
	407
	6.6%
	14.0%

	#5 Clinic
	16
	21
	786
	2.7%
	76.2%
	353
	2.0%
	4.5%

	LTD Kutaisi Intervention Center
	12
	14
	1,157
	1.2%
	85.7%
	590
	1.0%
	2.0%

	Gudushauri Clinic
	8
	28
	1,821
	1.5%
	28.6%
	1,069
	0.4%
	0.7%

	LTD Baiebi
	0
	0
	925
	0.0%
	0.0%
	280
	0.0%
	0.0%

	LTD David Davarashvili Clinic
	18
	18
	785
	2.3%
	100.0%
	217
	2.3%
	8.3%

	LTD Embrio
	66
	66
	1,074
	6.1%
	100.0%
	510
	6.1%
	12.9%

	LTD Bomondi
	81
	83
	1,010
	8.2%
	97.6%
	505
	8.0%
	16.0%

	LTD First Medical center
	23
	32
	896
	3.6%
	71.9%
	281
	2.6%
	8.2%

	LTD Kutaisi #2 Maternity Clinic
	90
	90
	719
	12.5%
	100.0%
	353
	12.5%
	25.5%

	LTD Hera 2011
	164
	293
	2,892
	10.1%
	56.0%
	1,070
	5.7%
	15.3%


Group 3

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	30
	581
	1,778
	32.7%
	5.2%
	618
	1.7%
	4.9%

	Evex Batumi Maternal and Child Central Hospital 
	23
	427
	1,273
	33.5%
	5.4%
	500
	1.8%
	4.6%

	New Life 
	5
	305
	852
	35.8%
	1.6%
	272
	0.6%
	1.8%

	Evex - Bokeria Clinic
	12
	339
	811
	41.8%
	3.5%
	216
	1.5%
	5.6%

	University clinic 
	11
	140
	466
	30.0%
	7.9%
	182
	2.4%
	6.0%

	LTD  "BROTHERS"
	18
	244
	1,179
	20.7%
	7.4%
	635
	1.5%
	2.8%

	Gagua Clinic
	46
	1,552
	4,881
	31.8%
	3.0%
	1,380
	0.9%
	3.3%

	Imedi Clinic
	59
	783
	2,709
	28.9%
	7.5%
	1,013
	2.2%
	5.8%

	Pineo
	10
	657
	2,015
	32.6%
	1.5%
	471
	0.5%
	2.1%

	LTD Khonelidze Clinic
	12
	339
	1,352
	25.1%
	3.5%
	613
	0.9%
	2.0%

	LTD Medina 
	11
	212
	864
	24.5%
	5.2%
	407
	1.3%
	2.7%

	#5 Clinic
	14
	207
	786
	26.3%
	6.8%
	353
	1.8%
	4.0%

	LTD Kutaisi Intervention Center
	19
	273
	1,157
	23.6%
	7.0%
	590
	1.6%
	3.2%

	Gudushauri Clinic
	29
	268
	1,821
	14.7%
	10.8%
	1,069
	1.6%
	2.7%

	LTD Baiebi
	13
	340
	925
	36.8%
	3.8%
	280
	1.4%
	4.6%

	LTD David Davarashvili Clinic
	10
	283
	785
	36.1%
	3.5%
	217
	1.3%
	4.6%

	LTD Embrio
	12
	323
	1,074
	30.1%
	3.7%
	510
	1.1%
	2.4%

	LTD Bomondi
	6
	273
	1,010
	27.0%
	2.2%
	505
	0.6%
	1.2%

	LTD First Medical center
	16
	366
	896
	40.8%
	4.4%
	281
	1.8%
	5.7%

	LTD Kutaisi #2 Maternity Clinic
	1
	174
	719
	24.2%
	0.6%
	353
	0.1%
	0.3%

	LTD Hera 2011
	12
	783
	2,892
	27.1%
	1.5%
	1,070
	0.4%
	1.1%


Group 4

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	17
	18
	1,778
	1.0%
	94.4%
	618
	1.0%
	2.8%

	Evex Batumi Maternal and Child Central Hospital 
	4
	10
	1,273
	0.8%
	40.0%
	500
	0.3%
	0.8%

	New Life 
	0
	6
	852
	0.7%
	0.0%
	272
	0.0%
	0.0%

	Evex - Bokeria Clinic
	1
	1
	811
	0.1%
	100.0%
	216
	0.1%
	0.5%

	University clinic 
	0
	0
	466
	0.0%
	0.0%
	182
	0.0%
	0.0%

	LTD  "BROTHERS"
	42
	42
	1,179
	3.6%
	100.0%
	635
	3.6%
	6.6%

	Gagua Clinic
	2
	2
	4,881
	0.0%
	100.0%
	1,380
	0.0%
	0.1%

	Imedi Clinic
	0
	0
	2,709
	0.0%
	0.0%
	1,013
	0.0%
	0.0%

	Pineo
	4
	122
	2,015
	6.1%
	3.3%
	471
	0.2%
	0.8%

	LTD Khonelidze Clinic
	15
	16
	1,352
	1.2%
	93.8%
	613
	1.1%
	2.4%

	LTD Medina 
	9
	10
	864
	1.2%
	90.0%
	407
	1.0%
	2.2%

	#5 Clinic
	10
	14
	786
	1.8%
	71.4%
	353
	1.3%
	2.8%

	LTD Kutaisi Intervention Center
	3
	8
	1,157
	0.7%
	37.5%
	590
	0.3%
	0.5%

	Gudushauri Clinic
	0
	20
	1,821
	1.1%
	0.0%
	1,069
	0.0%
	0.0%

	LTD Baiebi
	1
	1
	925
	0.1%
	100.0%
	280
	0.1%
	0.4%

	LTD David Davarashvili Clinic
	4
	4
	785
	0.5%
	100.0%
	217
	0.5%
	1.8%

	LTD Embrio
	15
	15
	1,074
	1.4%
	100.0%
	510
	1.4%
	2.9%

	LTD Bomondi
	24
	24
	1,010
	2.4%
	100.0%
	505
	2.4%
	4.8%

	LTD First Medical center
	7
	9
	896
	1.0%
	77.8%
	281
	0.8%
	2.5%

	LTD Kutaisi #2 Maternity Clinic
	8
	8
	719
	1.1%
	100.0%
	353
	1.1%
	2.3%

	LTD Hera 2011
	35
	81
	2,892
	2.8%
	43.2%
	1,070
	1.2%
	3.3%


Group 5

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	274
	280
	1,778
	15.7%
	97.9%
	618
	15.4%
	44.3%

	Evex Batumi Maternal and Child Central Hospital 
	224
	238
	1,273
	18.7%
	94.1%
	500
	17.6%
	44.8%

	New Life 
	147
	149
	852
	17.5%
	98.7%
	272
	17.3%
	54.0%

	Evex - Bokeria Clinic
	125
	130
	811
	16.0%
	96.2%
	216
	15.4%
	57.9%

	University clinic 
	94
	95
	466
	20.4%
	98.9%
	182
	20.2%
	51.6%

	LTD  "BROTHERS"
	228
	229
	1,179
	19.4%
	99.6%
	635
	19.3%
	35.9%

	Gagua Clinic
	724
	754
	4,881
	15.4%
	96.0%
	1,380
	14.8%
	52.5%

	Imedi Clinic
	227
	243
	2,709
	9.0%
	93.4%
	1,013
	8.4%
	22.4%

	Pineo
	224
	237
	2,015
	11.8%
	94.5%
	471
	11.1%
	47.6%

	LTD Khonelidze Clinic
	311
	312
	1,352
	23.1%
	99.7%
	613
	23.0%
	50.7%

	LTD Medina 
	151
	156
	864
	18.1%
	96.8%
	407
	17.5%
	37.1%

	#5 Clinic
	134
	140
	786
	17.8%
	95.7%
	353
	17.0%
	38.0%

	LTD Kutaisi Intervention Center
	276
	281
	1,157
	24.3%
	98.2%
	590
	23.9%
	46.8%

	Gudushauri Clinic
	163
	164
	1,821
	9.0%
	99.4%
	1,069
	9.0%
	15.2%

	LTD Baiebi
	156
	165
	925
	17.8%
	94.5%
	280
	16.9%
	55.7%

	LTD David Davarashvili Clinic
	108
	121
	785
	15.4%
	89.3%
	217
	13.8%
	49.8%

	LTD Embrio
	233
	232
	1,074
	21.6%
	100.4%
	510
	21.7%
	45.7%

	LTD Bomondi
	310
	315
	1,010
	31.2%
	98.4%
	505
	30.7%
	61.4%

	LTD First Medical center
	131
	135
	896
	15.1%
	97.0%
	281
	14.6%
	46.6%

	LTD Kutaisi #2 Maternity Clinic
	195
	199
	719
	27.7%
	98.0%
	353
	27.1%
	55.2%

	LTD Hera 2011
	461
	464
	2,892
	16.0%
	99.4%
	1,070
	15.9%
	43.1%



Group 6

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	30
	30
	1,778
	1.7%
	100.0%
	618
	1.7%
	4.9%

	Evex Batumi Maternal and Child Central Hospital 
	30
	30
	1,273
	2.4%
	100.0%
	500
	2.4%
	6.0%

	New Life 
	21
	21
	852
	2.5%
	100.0%
	272
	2.5%
	7.7%

	Evex - Bokeria Clinic
	13
	17
	811
	2.1%
	76.5%
	216
	1.6%
	6.0%

	University clinic 
	8
	9
	466
	1.9%
	88.9%
	182
	1.7%
	4.4%

	LTD  "BROTHERS"
	14
	15
	1,179
	1.3%
	93.3%
	635
	1.2%
	2.2%

	Gagua Clinic
	71
	78
	4,881
	1.6%
	91.0%
	1,380
	1.5%
	5.1%

	Imedi Clinic
	169
	174
	2,709
	6.4%
	97.1%
	1,013
	6.2%
	16.7%

	Pineo
	20
	23
	2,015
	1.1%
	87.0%
	471
	1.0%
	4.2%

	LTD Khonelidze Clinic
	24
	24
	1,352
	1.8%
	100.0%
	613
	1.8%
	3.9%

	LTD Medina 
	20
	23
	864
	2.7%
	87.0%
	407
	2.3%
	4.9%

	#5 Clinic
	17
	22
	786
	2.8%
	77.3%
	353
	2.2%
	4.8%

	LTD Kutaisi Intervention Center
	17
	17
	1,157
	1.5%
	100.0%
	590
	1.5%
	2.9%

	Gudushauri Clinic
	89
	98
	1,821
	5.4%
	90.8%
	1,069
	4.9%
	8.3%

	LTD Baiebi
	10
	13
	925
	1.4%
	76.9%
	280
	1.1%
	3.6%

	LTD David Davarashvili Clinic
	13
	16
	785
	2.0%
	81.3%
	217
	1.7%
	6.0%

	LTD Embrio
	27
	28
	1,074
	2.6%
	96.4%
	510
	2.5%
	5.3%

	LTD Bomondi
	20
	20
	1,010
	2.0%
	100.0%
	505
	2.0%
	4.0%

	LTD First Medical center
	14
	15
	896
	1.7%
	93.3%
	281
	1.6%
	5.0%

	LTD Kutaisi #2 Maternity Clinic
	20
	20
	719
	2.8%
	100.0%
	353
	2.8%
	5.7%

	LTD Hera 2011
	83
	83
	2,892
	2.9%
	100.0%
	1,070
	2.9%
	7.8%



Group 7

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	21
	22
	1,778
	1.2%
	95.5%
	618
	1.2%
	3.4%

	Evex Batumi Maternal and Child Central Hospital 
	51
	53
	1,273
	4.2%
	96.2%
	500
	4.0%
	10.2%

	New Life 
	9
	12
	852
	1.4%
	75.0%
	272
	1.1%
	3.3%

	Evex - Bokeria Clinic
	10
	21
	811
	2.6%
	47.6%
	216
	1.2%
	4.6%

	University clinic 
	15
	16
	466
	3.4%
	93.8%
	182
	3.2%
	8.2%

	LTD  "BROTHERS"
	26
	28
	1,179
	2.4%
	92.9%
	635
	2.2%
	4.1%

	Gagua Clinic
	42
	52
	4,881
	1.1%
	80.8%
	1,380
	0.9%
	3.0%

	Imedi Clinic
	412
	417
	2,709
	15.4%
	98.8%
	1,013
	15.2%
	40.7%

	Pineo
	23
	39
	2,015
	1.9%
	59.0%
	471
	1.1%
	4.9%

	LTD Khonelidze Clinic
	18
	18
	1,352
	1.3%
	100.0%
	613
	1.3%
	2.9%

	LTD Medina 
	20
	23
	864
	2.7%
	87.0%
	407
	2.3%
	4.9%

	#5 Clinic
	17
	22
	786
	2.8%
	77.3%
	353
	2.2%
	4.8%

	LTD Kutaisi Intervention Center
	44
	49
	1,157
	4.2%
	89.8%
	590
	3.8%
	7.5%

	Gudushauri Clinic
	103
	119
	1,821
	6.5%
	86.6%
	1,069
	5.7%
	9.6%

	LTD Baiebi
	19
	24
	925
	2.6%
	79.2%
	280
	2.1%
	6.8%

	LTD David Davarashvili Clinic
	9
	16
	785
	2.0%
	56.3%
	217
	1.1%
	4.1%

	LTD Embrio
	28
	28
	1,074
	2.6%
	100.0%
	510
	2.6%
	5.5%

	LTD Bomondi
	12
	13
	1,010
	1.3%
	92.3%
	505
	1.2%
	2.4%

	LTD First Medical center
	7
	10
	896
	1.1%
	70.0%
	281
	0.8%
	2.5%

	LTD Kutaisi #2 Maternity Clinic
	2
	2
	719
	0.3%
	100.0%
	353
	0.3%
	0.6%

	LTD Hera 2011
	53
	57
	2,892
	2.0%
	93.0%
	1,070
	1.8%
	5.0%


Group 8

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	9
	10
	1,778
	0.6%
	90.0%
	618
	0.5%
	1.5%

	Evex Batumi Maternal and Child Central Hospital 
	8
	13
	1,273
	1.0%
	61.5%
	500
	0.6%
	1.6%

	New Life 
	7
	8
	852
	0.9%
	87.5%
	272
	0.8%
	2.6%

	Evex - Bokeria Clinic
	3
	7
	811
	0.9%
	42.9%
	216
	0.4%
	1.4%

	University clinic 
	5
	5
	466
	1.1%
	100.0%
	182
	1.1%
	2.7%

	LTD  "BROTHERS"
	28
	31
	1,179
	2.6%
	90.3%
	635
	2.4%
	4.4%

	Gagua Clinic
	50
	74
	4,881
	1.5%
	67.6%
	1,380
	1.0%
	3.6%

	Imedi Clinic
	18
	21
	2,709
	0.8%
	85.7%
	1,013
	0.7%
	1.8%

	Pineo
	25
	36
	2,015
	1.8%
	69.4%
	471
	1.2%
	5.3%

	LTD Khonelidze Clinic
	13
	15
	1,352
	1.1%
	86.7%
	613
	1.0%
	2.1%

	LTD Medina 
	26
	33
	864
	3.8%
	78.8%
	407
	3.0%
	6.4%

	#5 Clinic
	24
	30
	786
	3.8%
	80.0%
	353
	3.1%
	6.8%

	LTD Kutaisi Intervention Center
	21
	30
	1,157
	2.6%
	70.0%
	590
	1.8%
	3.6%

	Gudushauri Clinic
	88
	110
	1,821
	6.0%
	80.0%
	1,069
	4.8%
	8.2%

	LTD Baiebi
	4
	5
	925
	0.5%
	80.0%
	280
	0.4%
	1.4%

	LTD David Davarashvili Clinic
	11
	24
	785
	3.1%
	45.8%
	217
	1.4%
	5.1%

	LTD Embrio
	28
	32
	1,074
	3.0%
	87.5%
	510
	2.6%
	5.5%

	LTD Bomondi
	7
	9
	1,010
	0.9%
	77.8%
	505
	0.7%
	1.4%

	LTD First Medical center
	2
	4
	896
	0.4%
	50.0%
	281
	0.2%
	0.7%

	LTD Kutaisi #2 Maternity Clinic
	9
	11
	719
	1.5%
	81.8%
	353
	1.3%
	2.5%

	LTD Hera 2011
	66
	78
	2,892
	2.7%
	84.6%
	1,070
	2.3%
	6.2%


Group 9

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	23
	23
	1,778
	1.3%
	100.0%
	618
	1.3%
	3.7%

	Evex Batumi Maternal and Child Central Hospital 
	11
	12
	1,273
	0.9%
	91.7%
	500
	0.9%
	2.2%

	New Life 
	31
	32
	852
	3.8%
	96.9%
	272
	3.6%
	11.4%

	Evex - Bokeria Clinic
	7
	8
	811
	1.0%
	87.5%
	216
	0.9%
	3.2%

	University clinic 
	5
	5
	466
	1.1%
	100.0%
	182
	1.1%
	2.7%

	LTD  "BROTHERS"
	32
	32
	1,179
	2.7%
	100.0%
	635
	2.7%
	5.0%

	Gagua Clinic
	11
	11
	4,881
	0.2%
	100.0%
	1,380
	0.2%
	0.8%

	Imedi Clinic
	7
	8
	2,709
	0.3%
	87.5%
	1,013
	0.3%
	0.7%

	Pineo
	36
	38
	2,015
	1.9%
	94.7%
	471
	1.8%
	7.6%

	LTD Khonelidze Clinic
	24
	24
	1,352
	1.8%
	100.0%
	613
	1.8%
	3.9%

	LTD Medina 
	7
	7
	864
	0.8%
	100.0%
	407
	0.8%
	1.7%

	#5 Clinic
	5
	5
	786
	0.6%
	100.0%
	353
	0.6%
	1.4%

	LTD Kutaisi Intervention Center
	7
	7
	1,157
	0.6%
	100.0%
	590
	0.6%
	1.2%

	Gudushauri Clinic
	103
	103
	1,821
	5.7%
	100.0%
	1,069
	5.7%
	9.6%

	LTD Baiebi
	13
	13
	925
	1.4%
	100.0%
	280
	1.4%
	4.6%

	LTD David Davarashvili Clinic
	4
	4
	785
	0.5%
	100.0%
	217
	0.5%
	1.8%

	LTD Embrio
	10
	10
	1,074
	0.9%
	100.0%
	510
	0.9%
	2.0%

	LTD Bomondi
	9
	9
	1,010
	0.9%
	100.0%
	505
	0.9%
	1.8%

	LTD First Medical center
	13
	13
	896
	1.5%
	100.0%
	281
	1.5%
	4.6%

	LTD Kutaisi #2 Maternity Clinic
	4
	4
	719
	0.6%
	100.0%
	353
	0.6%
	1.1%

	LTD Hera 2011
	22
	22
	2,892
	0.8%
	100.0%
	1,070
	0.8%
	2.1%


Group 10

	Institution
	# of CS      in group
	# of women in group
	Total # of delivery
	Group size
	Group CS rate
	All CS
	Absolute group contr to CS
	Relative group contr to CS

	Chachava Clinic
	17
	36
	1,778
	2.0%
	47.2%
	618
	1.0%
	2.8%

	Evex Batumi Maternal and Child Central Hospital 
	6
	37
	1,273
	2.9%
	16.2%
	500
	0.5%
	1.2%

	New Life 
	8
	22
	852
	2.6%
	36.4%
	272
	0.9%
	2.9%

	Evex - Bokeria Clinic
	25
	48
	811
	5.9%
	52.1%
	216
	3.1%
	11.6%

	University clinic 
	5
	11
	466
	2.4%
	45.5%
	182
	1.1%
	2.7%

	LTD  "BROTHERS"
	69
	117
	1,179
	9.9%
	59.0%
	635
	5.9%
	10.9%

	Gagua Clinic
	91
	269
	4,881
	5.5%
	33.8%
	1,380
	1.9%
	6.6%

	Imedi Clinic
	27
	84
	2,709
	3.1%
	32.1%
	1,013
	1.0%
	2.7%

	Pineo
	54
	171
	2,015
	8.5%
	31.6%
	471
	2.7%
	11.5%

	LTD Khonelidze Clinic
	24
	41
	1,352
	3.0%
	58.5%
	613
	1.8%
	3.9%

	LTD Medina 
	36
	88
	864
	10.2%
	40.9%
	407
	4.2%
	8.8%

	#5 Clinic
	39
	72
	786
	9.2%
	54.2%
	353
	5.0%
	11.0%

	LTD Kutaisi Intervention Center
	116
	218
	1,157
	18.8%
	53.2%
	590
	10.0%
	19.7%

	Gudushauri Clinic
	377
	594
	1,821
	32.6%
	63.5%
	1,069
	20.7%
	35.3%

	LTD Baiebi
	20
	45
	925
	4.9%
	44.4%
	280
	2.2%
	7.1%

	LTD David Davarashvili Clinic
	9
	46
	785
	5.9%
	19.6%
	217
	1.1%
	4.1%

	LTD Embrio
	22
	39
	1,074
	3.6%
	56.4%
	510
	2.0%
	4.3%

	LTD Bomondi
	22
	42
	1,010
	4.2%
	52.4%
	505
	2.2%
	4.4%

	LTD First Medical center
	9
	35
	896
	3.9%
	25.7%
	281
	1.0%
	3.2%

	LTD Kutaisi #2 Maternity Clinic
	16
	27
	719
	3.8%
	59.3%
	353
	2.2%
	4.5%

	LTD Hera 2011
	78
	163
	2,892
	5.6%
	47.9%
	1,070
	2.7%
	7.3%



# of delivery	
2016	2017	2018	2019	55929	52660	50468	47486	# of C-section	
2016	2017	2018	2019	24461	23472	21044	18902	% of C-section	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE]%

2016	2017	2018	2019	43.7	44.6	41.7	39.799999999999997	




# of delivery	
2016	2017	2018	2019	29836	28975	30468	30245	# of C-section	
2016	2017	2018	2019	13344	12993	12532	11506	% of C-section	[VALUE]%
[VALUE]%
[VALUE]%
[VALUE].0%

2016	2017	2018	2019	44.7	44.8	41.1	38	




Not targeted clinics	
2016	2017	2018	2019	0.42599999999999999	0.442	0.42599999999999999	0.42899999999999999	Targeted clinics	
2016	2017	2018	2019	0.44700000000000001	0.44800000000000001	0.41099999999999998	0.38	National	2016	2017	2018	2019	0.437	0.44600000000000001	0.41699999999999998	0.39800000000000002	



2016	
LTD  "BROTHERS"	Evex Batumi Maternal and Child Central Hospital 	LTD Medina 	Chachava Clinic	Evex - Bokeria Clinic	New Life 	University clinic 	Gagua Clinic	Imedi Clinic	Pineo	#5 Clinic	Gudushauri Clinic	LTD Baiebi	LTD David Davarashvili Clinic	LTD Embrio	LTD First Medical center	LTD Hera 2011	LTD Khonelidze Clinic	LTD Kutaisi Intervention Center	LTD Bomondi	LTD Kutaisi #2 Maternity Clinic	0.5455882352941176	0.41459502806736165	0.43570536828963796	0.4	0.19892473118279569	0.45054945054945056	0.47058823529411764	0.3888888888888889	0.41765810895428929	0.36809815950920244	0.45774647887323944	0.57672561323445526	0.39322381930184808	0.36363636363636365	0.5523043160204828	0.32260424286759326	0.44767899291896146	0.46411929170549859	0.5697026022304833	0.61099999999999999	0.54545454545454541	2019	



LTD  "BROTHERS"	Evex Batumi Maternal and Child Central Hospital 	LTD Medina 	Chachava Clinic	Evex - Bokeria Clinic	New Life 	University clinic 	Gagua Clinic	Imedi Clinic	Pineo	#5 Clinic	Gudushauri Clinic	LTD Baiebi	LTD David Davarashvili Clinic	LTD Embrio	LTD First Medical center	LTD Hera 2011	LTD Khonelidze Clinic	LTD Kutaisi Intervention Center	LTD Bomondi	LTD Kutaisi #2 Maternity Clinic	0.53859202714164545	0.39277297721916732	0.46990740740740738	0.34701912260967377	0.26140567200986436	0.31924882629107981	0.3905579399141631	0.28170456873591476	0.3672942045035068	0.2337468982630273	0.44910941475826971	0.58704008786381112	0.30270270270270272	0.27643312101910827	0.47486033519553073	0.31361607142857145	0.36998616874135548	0.45340236686390534	0.5099394987035436	0.5	0.49095966620305981	



LEVEL I	2016	2017	2018	2019	0.25435897435897437	0.25088862559241704	0.24422324920014218	0.24408746095493083	LEVEL II/III	2016	2017	2018	2019	0.39685102947113443	0.42262004350008364	0.37397676775551569	0.3355595247340219	LEVEL II 	2016	2017	2018	2019	0.46829839041204185	0.46402633543745336	0.44423568315045842	0.43387402570044237	LEVEL III	2016	2017	2018	2019	0.48218390804597699	0.5048266485384092	0.45506575742815392	0.43275802154523341	OVERAL	2016	2017	2018	2019	0.437	0.44600000000000001	0.41699999999999998	0.39800000000000002	



2016	
Level II	Level II/III	Level III	Overal	0.45800000000000002	0.41399999999999998	0.48099999999999998	0.44700000000000001	2019	
Level II	Level II/III	Level III	Overal	0.38900000000000001	0.33500000000000002	0.433	0.38	



2016	
Tbilisi	Imereti	Samegrelo	Kakehti	Adjara	Samckhe-Javakheti	Guria	Mckheta-Mtianeti	Shida Kartli	Kvemo Kartli	Racha-Lechkhumi	0.43	0.49	0.59	0.41	0.52	0.14000000000000001	0.32	0.21	0.39	0.35	0.12	2019	




Tbilisi	Imereti	Samegrelo	Kakehti	Adjara	Samckhe-Javakheti	Guria	Mckheta-Mtianeti	Shida Kartli	Kvemo Kartli	Racha-Lechkhumi	0.36	0.45	0.62	0.45	0.51	0.18	0.33	0.13	0.39	0.34	0.31	



2016	
Tbilisi	Kutaisi	Batumi	0.42	0.55000000000000004	0.45	2019	
Tbilisi	Kutaisi	Batumi	0.35	0.49	0.46	



Contribution to overall CS	[VALUE]
[VALUE]
[VALUE]
[VALUE]

Group 1	Group 2	Group 3	Group 4	Group 5	Group 6	Group 7	Group 8	Group 9	Group 10	0.13872030518467141	7.724986994971389E-2	3.1992370383214841E-2	1.7426738338824344E-2	0.42448413386509448	6.3291139240506333E-2	8.1584879486734874E-2	3.9188486214669672E-2	3.329287324432114E-2	9.2769204092249008E-2	
Group size	Group 1	Group 2	Group 3	Group 4	Group 5	Group 6	Group 7	Group 8	Group 9	Group 10	0.32081335757976526	4.0502562407009425E-2	0.29323855182674824	1.3589022979004795E-2	0.16660605058687386	2.5657133410481071E-2	3.4418912216895352E-2	1.9375103322863282E-2	1.2894693337741776E-2	7.2904612332616955E-2	Group CS rate	
Group 1	Group 2	Group 3	Group 4	Group 5	Group 6	Group 7	Group 8	Group 9	Group 10	0.16489745439554776	0.72734693877551015	4.1605592513248392E-2	0.48905109489051096	0.97162135344314349	0.94072164948453607	0.90393852065321811	0.77133105802047786	0.98461538461538467	0.48526077097505671	Contribution to overall CS	
Group 1	Group 2	Group 3	Group 4	Group 5	Group 6	Group 7	Group 8	Group 9	Group 10	0.13872030518467141	7.724986994971389E-2	3.1992370383214841E-2	1.7426738338824344E-2	0.42448413386509448	6.3291139240506333E-2	8.1584879486734874E-2	3.9188486214669672E-2	3.329287324432114E-2	9.2769204092249008E-2	



Gr1 	Overal 	Level II	Level II-III	Level III	0.13980042311438545	0.13665790607978245	0.1619544140316479	0.13163030978252546	Group 2	Overal 	Level II	Level II-III	Level III	7.9825190690989534E-2	0.10106794339977188	5.5629351212244348E-2	6.3304595094869145E-2	Gr 3	Overal 	Level II	Level II-III	Level III	3.4027577990687757E-2	3.3463594273485074E-2	3.7197782411208802E-2	3.3021723632108126E-2	Gr 4	Overal 	Level II	Level II-III	Level III	1.7878229743695191E-2	1.9849295819248013E-2	1.0539888934037654E-2	1.9255758669852619E-2	Gr 5	Overal 	Level II	Level II-III	Level III	0.4554089986108652	0.5151794278657289	0.40689141833397319	0.39774700269071256	Gr 6	Overal 	Level II	Level II-III	Level III	5.6829397056283711E-2	5.0350387305208175E-2	8.8962640823032124E-2	4.7723271691106788E-2	Gr 7	Overal 	Level II	Level II-III	Level III	6.6209687714214233E-2	3.9742307356658471E-2	0.14717005683529799	5.7757163012960376E-2	Gr 8	Overal 	Level II	Level II-III	Level III	3.5612406731927684E-2	2.5533160007922884E-2	3.2920782502531429E-2	5.1549401611589572E-2	Gr 9	Overal 	Level II	Level II-III	Level III	3.4950163962014939E-2	3.7769782349670759E-2	1.4360482493666581E-2	4.2687669961562827E-2	Gr 10	Overal 	Level II	Level II-III	Level III	7.9297982774806486E-2	4.0050318161250827E-2	4.4373182422360061E-2	0.15532310385271256	


Gr1 	Level II Geo	Level II France	Level III Geo	Level III France	0.13700000000000001	0.13800000000000001	0.13200000000000001	0.09	Group 2	Level II Geo	Level II France	Level III Geo	Level III France	0.10100000000000001	0.19	6.3E-2	0.14899999999999999	Gr 3	Level II Geo	Level II France	Level III Geo	Level III France	3.3000000000000002E-2	3.9E-2	3.3000000000000002E-2	2.5999999999999999E-2	Gr 4	Level II Geo	Level II France	Level III Geo	Level III France	0.02	7.5999999999999998E-2	1.9E-2	5.6000000000000001E-2	Gr 5	Level II Geo	Level II France	Level III Geo	Level III France	0.51500000000000001	0.28100000000000003	0.39800000000000002	0.27800000000000002	Gr 6	Level II Geo	Level II France	Level III Geo	Level III France	0.05	7.9000000000000001E-2	4.8000000000000001E-2	8.2000000000000003E-2	Gr 7	Level II Geo	Level II France	Level III Geo	Level III France	0.04	7.3999999999999996E-2	5.8000000000000003E-2	5.7000000000000002E-2	Gr 8	Level II Geo	Level II France	Level III Geo	Level III France	2.5999999999999999E-2	4.2000000000000003E-2	5.1999999999999998E-2	7.2999999999999995E-2	Gr 9	Level II Geo	Level II France	Level III Geo	Level III France	3.7999999999999999E-2	2.3E-2	4.2999999999999997E-2	3.5000000000000003E-2	Gr 10	Level II Geo	Level II France	Level III Geo	Level III France	0.04	0.06	0.155	0.154	


Gr1 	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	0.13592233009708737	0.224	0.14705882352941177	9.2592592592592587E-2	0.2032967032967033	9.9212598425196849E-2	0.24130434782608695	9.2793682132280356E-2	0.11040339702760085	0.18433931484502447	0.171990171990172	0.21813031161473087	0.1271186440677966	0.1019644527595884	0.15714285714285714	0.14285714285714285	0.13725490196078433	2.5742574257425741E-2	0.20996441281138789	2.3E-2	8.9719626168224292E-2	Group 2	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	0.18284789644012944	6.2E-2	1.1029411764705883E-2	0	1.098901098901099E-2	0.18110236220472442	7.246376811594203E-3	0	4.8832271762208071E-2	9.6247960848287115E-2	0.14004914004914004	4.5325779036827198E-2	2.0338983050847456E-2	7.4836295603367634E-3	0	8.294930875576037E-2	0.12941176470588237	0.1603960396039604	8.1850533807829182E-2	0.25495750708215298	0.15327102803738318	Gr 3	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	4.8543689320388349E-2	4.5999999999999999E-2	1.8382352941176471E-2	5.5555555555555552E-2	6.043956043956044E-2	2.8346456692913385E-2	3.3333333333333333E-2	5.8242843040473842E-2	2.1231422505307854E-2	1.9575856443719411E-2	2.7027027027027029E-2	3.9660056657223795E-2	3.2203389830508473E-2	2.7128157156220765E-2	4.642857142857143E-2	4.6082949308755762E-2	2.3529411764705882E-2	1.1881188118811881E-2	5.6939501779359428E-2	2.8328611898016999E-3	1.1214953271028037E-2	Gr 4	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	2.7508090614886731E-2	8.0000000000000002E-3	0	4.6296296296296294E-3	0	6.6141732283464566E-2	1.4492753623188406E-3	0	8.4925690021231421E-3	2.4469820554649267E-2	2.2113022113022112E-2	2.8328611898016998E-2	5.084745762711864E-3	0	3.5714285714285713E-3	1.8433179723502304E-2	2.9411764705882353E-2	4.7524752475247525E-2	2.491103202846975E-2	2.2662889518413599E-2	3.2710280373831772E-2	Gr 5	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	0.44336569579288027	0.44800000000000001	0.5404411764705882	0.57870370370370372	0.51648351648351654	0.35905511811023622	0.52463768115942033	0.22408687068114511	0.47558386411889597	0.5073409461663948	0.37100737100737102	0.37960339943342775	0.46779661016949153	0.15247895229186156	0.55714285714285716	0.49769585253456222	0.4568627450980392	0.61386138613861385	0.46619217081850534	0.55240793201133143	0.43084112149532711	Gr 6	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	4.8543689320388349E-2	0.06	7.720588235294118E-2	6.0185185185185182E-2	4.3956043956043959E-2	2.2047244094488189E-2	5.1449275362318837E-2	0.16683119447186576	4.2462845010615709E-2	3.9151712887438822E-2	4.9140049140049137E-2	4.8158640226628892E-2	2.8813559322033899E-2	8.3255378858746495E-2	3.5714285714285712E-2	5.9907834101382486E-2	5.2941176470588235E-2	3.9603960396039604E-2	4.9822064056939501E-2	5.6657223796033995E-2	7.7570093457943926E-2	Gr 7	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	3.3980582524271843E-2	0.10199999999999999	3.3088235294117647E-2	4.6296296296296294E-2	8.2417582417582416E-2	4.0944881889763779E-2	3.0434782608695653E-2	0.40671273445212242	4.8832271762208071E-2	2.936378466557912E-2	4.9140049140049137E-2	4.8158640226628892E-2	7.4576271186440682E-2	9.6351730589335827E-2	6.7857142857142852E-2	4.1474654377880185E-2	5.4901960784313725E-2	2.3762376237623763E-2	2.491103202846975E-2	5.6657223796033997E-3	4.9532710280373829E-2	Gr 8	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	1.4563106796116505E-2	1.6E-2	2.5735294117647058E-2	1.3888888888888888E-2	2.7472527472527472E-2	4.4094488188976377E-2	3.6231884057971016E-2	1.7769002961500493E-2	5.3078556263269641E-2	2.1207177814029365E-2	6.3882063882063883E-2	6.79886685552408E-2	3.5593220338983052E-2	8.2319925163704399E-2	1.4285714285714285E-2	5.0691244239631339E-2	5.4901960784313725E-2	1.3861386138613862E-2	7.1174377224199285E-3	2.5495750708215296E-2	6.1682242990654203E-2	Gr 9	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	3.7216828478964403E-2	2.1999999999999999E-2	0.11397058823529412	3.2407407407407406E-2	2.7472527472527472E-2	5.0393700787401574E-2	7.9710144927536229E-3	6.9101678183613032E-3	7.6433121019108277E-2	3.9151712887438822E-2	1.7199017199017199E-2	1.4164305949008499E-2	1.1864406779661017E-2	9.6351730589335827E-2	4.642857142857143E-2	1.8433179723502304E-2	1.9607843137254902E-2	1.782178217821782E-2	4.6263345195729534E-2	1.1331444759206799E-2	2.0560747663551402E-2	Gr 10	Chachava clinic	Batumi M	&	C clinic 	Eristavi clinic 	Bokeria clinic	TSMU 	Brothers 	Gagua clinic	Imedi	Pineo	Khonelidze clinic	Medina	#5 clinic 	Kutaisi Tskhakaia clinic	Gudushauri clinic	Baiebi	Davarashvili clinic	Embrio	Bomondi	#1 Medical Center	Kutaisi #2 MH	Hera 2011	2.7508090614886731E-2	1.2E-2	2.9411764705882353E-2	0.11574074074074074	2.7472527472527472E-2	0.10866141732283464	6.5942028985507245E-2	2.6653504442250741E-2	0.11464968152866242	3.9151712887438822E-2	8.8452088452088448E-2	0.11048158640226628	0.19661016949152543	0.35266604303086996	7.1428571428571425E-2	4.1474654377880185E-2	4.3137254901960784E-2	4.3564356435643561E-2	3.2028469750889681E-2	4.5325779036827198E-2	7.2897196261682243E-2	


Gr1 	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	0.13900000000000001	0.21	0.14299999999999999	0.13300000000000001	0.20399999999999999	9.4E-2	0.17599999999999999	7.2999999999999995E-2	7.3999999999999996E-2	Group 2	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	7.6999999999999999E-2	0.17	0.16700000000000001	0.17499999999999999	0.29399999999999998	0.123	0.17599999999999999	0.36699999999999999	0.22900000000000001	Gr 3	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	3.2000000000000001E-2	0.05	3.5000000000000003E-2	2.5000000000000001E-2	0.108	4.2999999999999997E-2	2.1999999999999999E-2	0.01	1.7000000000000001E-2	Gr 4	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	1.7000000000000001E-2	0.06	6.4000000000000001E-2	3.9E-2	0.128	9.8000000000000004E-2	0.03	2.4E-2	6.5000000000000002E-2	Gr 5	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	0.42299999999999999	0.28999999999999998	0.32100000000000001	0.31900000000000001	7.0000000000000001E-3	0.46400000000000002	0.28699999999999998	0.36	0.33800000000000002	Gr 6	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	6.3E-2	7.0000000000000007E-2	7.2999999999999995E-2	7.0000000000000007E-2	9.7000000000000003E-2	3.4000000000000002E-2	7.0999999999999994E-2	2.1000000000000001E-2	8.2000000000000003E-2	Gr 7	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	8.1000000000000003E-2	0.04	6.5000000000000002E-2	5.2999999999999999E-2	4.2999999999999997E-2	4.2999999999999997E-2	4.2999999999999997E-2	6.0000000000000001E-3	6.0999999999999999E-2	Gr 8	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	3.9E-2	0.03	0.04	3.9E-2	4.2000000000000003E-2	3.4000000000000002E-2	3.5999999999999997E-2	3.1E-2	6.5000000000000002E-2	Gr 9	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	3.3000000000000002E-2	0.02	3.1E-2	1.7999999999999999E-2	1.0999999999999999E-2	2.1000000000000001E-2	1.6E-2	6.0000000000000001E-3	2.1999999999999999E-2	Gr 10	Georgia	Lithuania	France	Canada	Spain	Australia	British Columbia	India	Ireland	9.1999999999999998E-2	0.05	6.0999999999999999E-2	5.2999999999999999E-2	6.4000000000000001E-2	4.7E-2	6.0999999999999999E-2	9.7000000000000003E-2	5.1999999999999998E-2	
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