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Decreasing urgent repeat cesarean
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rural Burundi: The zigama mama
project
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Objective: Repeat urgent cesarean sections (CS) carry an increased risk of severe
maternal outcomes. As CS increase in sub-Saharan Africa, creative strategies are
necessary to reduce the rate of urgent repeat CS. The Zigama-Mama Project in
rural Burundi uses complimentary ultrasounds to create a clinical touchpoint to
counsel women with a prior CS for a hospital-based delivery.
Methods: From July 2019 to June 2020, complimentary ultrasounds were offered to
all antenatal patients with prior CS, along with counseling for monitored trial of labor
after cesarean (TOLAC) or scheduled repeat CS. Community engagement and
feedback from district health centers were evaluated.
Results: In total, 500 women with a prior CS presented for a complimentary ultrasound.
During the intervention year, a relative and absolute reduction in urgent repeat CS
(baseline: n= 114 {70.8%}, intervention: n=97{49.7%}, p < 0.001) was observed, with no
significant change in maternal mortality or ruptured uteri. All health center personnel
agreed the project improved their confidence in referring women with prior CS.
Conclusion: Offering complimentary ultrasounds as a clinical touchpoint for scheduling
a monitored delivery or CS for women at high risk for delivery complication may be an
affordable and creative strategy to care for women with previous CS during subsequent
deliveries.
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Introduction

Access to safe and timely cesarean sections (CS) is a foundational aspect of reducing

maternal and neonatal morbidity and mortality worldwide (1). Africa has the lowest rate of

CS worldwide at 7.3%, and Burundi has a CS rate of 4.0%, both of which are well below the

10% rate over which the World Health Organization (WHO) has noted a lack of population

benefit (2–4). As the rate of CS has recently been increasing in Burundi and other sub

saharan African countries, issues related to deliveries with scarred uteri and access to safe

care remain paramount (5, 6).
Abbreviations

CS, cesarean section; KHH, kibuye hope hospital; LMIC, low and middle income countries; TOLAC, trial of labor
after cesarean; WHO, world health organization.
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Though discussions regarding trial of labor after cesarean (TOLAC)

vs. elective repeat CS in rural sub-Saharan Africa continue, it is clear

that deliveries after CS carry an increased risk (1, 4, 7–9). WHO data

show that women with more than one prior CS have twice the rate

of severe maternal outcomes due to failed TOLAC and subsequent

urgent C-section (10), creating a need for quick high-quality

interventions for these women (8). While TOLAC may be safe for

women at otherwise low risk of complication, elective repeat CS is

safer for women at high risk for complication (11, 12). Moreover,

regardless of risk status, TOLAC is safest undertaken in a monitored

healthcare center with CS capabilities if necessary (4).

All urgent CS are associated with increased risk compared to

elective CS, especially in LMICs, with this risk elevated further in

the second stage of labor (1, 4, 13). WHO data demonstrate that

urgent CS is associated with more fresh stillbirths, neonatal deaths,

and severe neonatal morbidity compared to elective CS, findings

that were more pronounced in women with a uterine scar (14).

Another study in LMICs in 2019 shows that urgent CS (compared

to scheduled) was associated with twice higher maternal mortality,

five times more perinatal deaths, ten times more postpartum

infections, as well as increased postpartum hemorrhage and anemia

(1). Despite these risks, a 2019 study of 22 African countries found

that 78% of CS were urgent, which is likely one factor leading to

the 50-times higher maternal mortality for CS in Africa compared

to high-income countries (12).

As access to a hospital with CS capability in many sub-Saharan

African countries is scarce, there have been various efforts aimed

at improving this access for women with high risk pregnancies

(15). Uganda, for instance, implemented a 24 h ambulance service

to transport laboring women to the hospital, and South Sudan

initiated a hospital referral system offering free transportation and

hospital care for qualifying patients (16, 17). While these

interventions increased CS rates, the women who gained access

were those already requiring urgent, non-scheduled, CS due to

complication. As such, interventions aimed at preventing urgent

CS are particularly desirable in regions with sparse hospital access.

The Burundian Ministry of Public Health and Fight Against AIDS

has recommended that all women with scarred uteri deliver in a

hospital setting with physician management and a capacity for CS,

instead of an outlying health center with less infrastructure (18).

Over the last decade, Kibuye Hope Hospital (KHH), a rural

district hospital in Burundi, continued to note a high rate of

urgent repeat CS, leading to the development of the Zigama-Mama

quality improvement intervention (‘Protect the Mama’ in the

Kirundi language). This intervention aimed to reduce the rate of

urgent repeat CS for women in the Kibuye Health District through

district health center training and engagement, and increasing

access to hospital-based TOLAC or scheduled repeat CS. The

secondary objective of the project was to strengthen collaboration

and cooperation between KHH, the district hospital, and the

outlying district health centers.
Methods

Program area. Kibuye Hope Hospital (KHH) is located in Gitega

province near the geographic center of Burundi in a rural area
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approximately a 3 h drive from the largest city, Bujumbura. KHH is

the only hospital (and only site to perform c-sections) for the Kibuye

Health District which comprises a geographic area of 534 km2 and

serves over 200,000 people. In addition to KHH, Kibuye Health

District has 18 community health centers staffed by nurses who

perform antenatal visits and vaginal deliveries. KHH serves as the

primary referral hospital for all health centers in the district.

Program description and population. The Zigama-Mama Project

debuted with a one-day event at KHH including hospital staff and

two representatives from each of the 18 district health centers. Two

educational programs were offered to participants (Helping Babies

Breathe and Helping Mothers Survive) and the program and its

rationale were explained (19). The intervention consisted of

pregnant women with a history of CS (irrespective of gestational

age) who presented for antenatal care to any health facility in the

district being offered a coupon for a complimentary ultrasound at

KHH. Every woman who presented with this coupon was scanned,

and identified concerns were followed up. As per hospital

guidelines prior to intervention implementation, women with one

prior CS were counseled to TOLAC at the hospital with the

exception of previous uterine rupture, myomectomy, inter-delivery

interval of less than 24 months, current malpresentation, current

placenta previa, or multiple gestation. Otherwise, women with

multiple prior CS and/or presence of the above risk factors, were

scheduled for CS around 39 weeks gestation.

During the 12 months of the program, a delegation from KHH,

including an obstetrician, visited each of the district health centers in

order to observe the facility directly, reinforce the protocol, and answer

questions. At the end of 12 months, a representative from each health

center attended a debrief session at KHH to hear a summary of the

program and its outcomes and to give feedback on their experience.

The Zigama-Mama project was designed and implemented as a local

quality improvement project, as such no informed consent was

obtained at the time of the intervention. All patient data were

extracted from routine patient paper charts and deidentified for

statistical evaluation. The protocol was evaluated and subsequently

approved by the Kibuye Hope Hospital Institutional Review Board.
Program evaluation

Baseline vs. Intervention A pre-post design was utilized to

evaluate the effect of the intervention. Paper charts of women

undergoing CS at KHH were evaluated every three months for a

baseline period from 1 April 2017 to 31 March 2018. During the

12-month intervention period from 1 July 2019 to 30 June 2020,

charts of all women receiving a CS were evaluated every three

months. CS indication (urgent vs. elective) and maternal outcomes

were collected, cross-referenced and verified with the hospital

operative register for all women included.

CS Rate Evaluation The number of total deliveries (vaginal + CS)

and CS completed in the district were recorded by the local ministry

of health, which includes cumulative information from all 18 health

centers and the hospital. The number of women with prior CS were

estimated based on the calculated CS rate during the baseline year,

with the assumption that the CS rate has been relatively stable in

the years leading up to the intervention.
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TABLE 1 Additional outcomes between the baseline and intervention
periods.

Baseline Year Intervention Year p
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Health Center Feedback Questionnaire: Representatives of all 18

health centers completed a questionnaire assessing their health

center’s experience with Zigama Mama. The survey was adapted

from the Acceptability of Intervention Measure, Intervention

Appropriateness Measure, and Feasibility of Interventions Measure

and translated into French by Zigama Mama staff (20). Health

center representatives responded to a total of 13 statements on a 5

point likert scale from ‘Strongly Disagree’ to ‘Strongly Agree’,

followed by an open-ended question about improvements they

would like to see in the future.

Power analysis. As a quality improvement project, we did not have

a specific enrollment target, rather all women who met criteria were

eligible for the intervention. Assuming the number of C-sections

performed on women with scarred uteri during the intervention

period would be at least equal to the baseline year (164 women), we

had 80% power to detect an effect size of 0.15 at an ɑ of 0.05.

Data analysis. Comparisons between baseline and intervention

data were evaluated by chi-squared analysis or fisher exact test for

categorical data (frequency and percentage) and t-test (mean ±

standard deviation) for numeric data. A logistic regression was

conducted, with age adjustment, to evaluate the odds of urgent CS

during the intervention year vs. baseline year for women within

the district. Odds ratio, p-value and 95% confidence interval are

reported. CS rate for all women in the district and for women with

prior CS relative to all women in the district were evaluated with

chi-square test. Health center feedback data was compiled and

reported as frequency and percentages response from each of the

18 health centers on a likert scale ranging from strongly disagree

to strongly agree. ɑ for all statistical tests was set at 0.05. All

analyses were conducted on R 4.2.0 (R Foundation, Vienna, Austria).
Number of C-sections 164 196

Age (mean (SD)) 29.84 (4.83) 31.25 (4.89) 0.007

Urgent C-section (%) 114 (70.8) 97 (49.7) <0.001

Live Birth (%) 162 (98.8) 189 (96.4) 0.278

Mother Survived (%) 163 (99.4) 196 (100.0) 0.929

Ruptured Uterus (%) 2 (1.2) 7 (3.6) 0.271

FIGURE 1

Differences in urgent vs. scheduled repeat cesarean section in
baseline and intervention periods for women within the Kibuye district.
*=p < 0.001.
Results

Population participation. During the 12-month intervention,

exactly 500 women with prior uterine scar presented to KHH with

a Zigama Mama coupon given by a district health center and

received a complimentary ultrasound and consultation. The

average gestational age for women at time of presentation for

ultrasound at KHH was 25.9 ± 8.4 weeks. All 18 health centers

participated and had at least one patient arrive for an ultrasound.

Comparison of baseline and intervention periods. Overall, the

total number of repeat CS on women within the Kibuye district

increased from 164 in the baseline period to 196 in the

intervention period (Table 1). The absolute and relative number of

repeat urgent CS decreased from 114 (70.8%) in the baseline

period to 97 (49.7%) in the intervention year (p < 0.001, Figure 1).

The decrease in urgent CS was observed in an age group

significantly older in the intervention period (31.25 ± 4.9 years)

compared to the baseline period (29.84 years, p = 0.007).

Accounting for age, women from within the district (intervention

received) who received a CS during the intervention year were 2.32

times less likely for it to be urgent compared to women during the

baseline year (p < 0.001, Table 2). If we suppose an unchanged rate

of urgent repeat CS (70.8%) from the baseline to intervention year,

we would have anticipated 139 urgent repeat CS during the

intervention year. Instead, we observed only 97 urgent repeat CS
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and thus 42 urgent repeat CS were prevented by offering

ultrasound and consultation to all women with prior scars, and

performing 500 ultrasounds, which would equate to the number of

ultrasounds needed to prevent one urgent CS to be twelve. There

was no significant difference in secondary outcomes of maternal

death (base: 0.6%, int: 0%, p = 0.93), infant mortality (base: 1.2%,

int: 3.6%, p = 0.28), or frequency of uterine rupture (base: 1.2%,

int: 3.6%, p = 0.27) (Table 1).

While the number of women with a prior scar who delivered (CS

+ vaginal) in the district health centers was not known, the overall

number of deliveries and CS in the district for all women (with/

without prior scar) was available from the district ministry of

health. The number of CS during one month of the intervention

year were missing and were imputed as the mean of the other 11

months. During the baseline year, there were 450 total CS out of

8,553 deliveries (CS rate of 5.2%) and during the intervention year

there were 613 total CS out of 9,196 deliveries (CS rate 6.6%,

p < 0.01). Assuming the number of women receiving repeat CS is

proportional to the CS rate during the baseline year (5.2%), the

overall repeat CS rate was 37% (196/8553*0.052) in the baseline

period and 41% (164/(9196*0.052)) in the intervention period

(p = 0.2), and the urgent repeat CS rate was 26% (114/(114 + 8103))

in the baseline period and 20% (97/(97 + 8634)) in the intervention

period (p = 0.06).
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Table 2 Logistic regression exploring the odds of having received an
urgent repeat C-section based on whether the delivery occurred during
the baseline year or intervention year. The model was adjusted for age.
n= 355, * = p<0.05

Predictor Coefficient (odds) p-value 95% CI

Age 0.96 0.04* 0.91 - 0.99

Intervention year (vs baseline) 0.43 <0.001* 0.27 - 0.67

McLaughlin et al. 10.3389/fgwh.2023.1053541
Feedback from health centers. Overall, feedback from health

personnel regarding the program was broadly positive (Figure 2).

All health center representatives agreed or strongly agreed that the

Zigama-Mama project reinforced the relationship between KHH

and their health center, and that they are more likely to refer a

woman with a scarred uterus to the hospital for consultation and

delivery as a result of the program. A large majority of health

centers agreed or strongly agreed that they feel more comfortable
FIGURE 2

Results of feedback from personnel of the 18 health centers in kibuye health dist
were asked and evaluated by a representative of each of the 18 health centers on
as frequency and percentage of response to each question.
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referring a woman to the hospital for any reason. In a final open-

ended question during the feedback questionnaire, many health

center personnel noted the major obstacle for women’s

participation being transport to the hospital where the

complimentary ultrasound was performed.
Discussion

The primary objective of the Zigama-Mama project was to

decrease the rate of urgent repeat CS through offering

complimentary ultrasound evaluation and counseling for

monitored TOLAC or scheduled repeat CS as appropriate. Overall,

the Zigama Mama project met its primary objective as shown by

an absolute and relative reduction of urgent repeat CS in the

Kibuye Health District during the intervention year. Moreover, we

did not observe a significant increase in repeat CS rate between the
rict regarding the zigama mama project., n (%). Each of the twelve questions
a 5 point Likert scale (strongly disagree to strongly agree). Data are presented
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baseline and intervention year, and the proportion of repeat urgent

CS relative to all C-sections and all deliveries was lower during the

intervention year. No differences were observed in secondary

outcomes such as maternal/infant mortality, which may be due to

the relatively short time period paired with the overall rarity of

these events. Nonetheless, the well-established benefits of avoiding

urgent repeat CS (1) suggests the observed decrease in urgent

repeat CS may be a useful proxy for decreasing various negative

patient-centered outcomes.

There are multiple possible reasons for why offering women

with prior CS an ultrasound and consultation resulted in a

decrease in urgent C-sections. In many cases, women may not

be aware of the increased risk of complication with TOLAC, and

ultrasound is not routinely offered at district health centers. As

such, being provided a coupon to present at KHH for

consultation allows for opportunity for patient education and

the identification of high-risk features in the patient’s history.

The implementation of the ultrasound adds an additional

measure to identify high-risk presentations not otherwise

apparent based on history or physical examination such as

placenta previa, malpresentation, and multiple gestation.

Moreover, the local health center implementation may have

improved reach as the staff of these centers are trusted members

of the local community.

The second objective of the Zigama-Mama project was to

strengthen the general sense of collaboration between the district

hospital and its health centers. Close collaboration with trusted

community healthcare providers has been shown to be a key

influence in preventive care in sub Saharan Africa. In Ghana, for

example, partnership between modern health systems and traditional

birth attendants located in communities farther from the hospital has

been shown to increase trust among community members in seeking

modern health care (21). Feedback from all 18 health centers

strongly suggests that Zigama Mama contributed toward increased

community partnerships, with leadership from almost all health

centers agreeing or strongly agreeing to every statement. While every

health center agreed that their likelihood to refer women with a

scarred uterus for hospital consultation was increased, a few health

centers, however, disagreed that the program created a spillover effect

of increasing their comfort in referring to the hospital for any

reason. This suggests that additional interventions may be necessary

for non-obstetric indications where hospital referral may be valuable

to patient care and safety. Nonetheless, the overwhelming response

was that the project was viewed very favorably, suggesting that the

Zigama-Mama project offers a feasible model for increasing local

health centers’ capacity and trust in referring women with high-risk

pregnancies for further evaluation.

One issue noted by multiple health centers was the lack of

transportation available in the community, limiting the ability for

many mothers to take advantage of the complimentary ultrasound

at the hospital. This is consistent with experiences of patients

across rural sub-Saharan Africa. In rural Malawi, a cluster

randomised national household survey found that less than 50% of

individuals have access to public transportation, and more than

one third noted that even if they required hospital transport, they

could not afford the ride (22). In Uganda, various studies have

highlighted the role of transportation barriers in contributing to
Frontiers in Global Women’s Health 05
decreased healthcare access, showing worse HIV outcomes for

those unable to reliably attend clinic visits (23). As such,

investment into affordable public transport infrastructure is a

systemic change that would likely meaningfully decrease barriers to

safe care for women with prior CS.

Despite the favorable findings, the Zigama-Mama project faced

several limitations. First, this project was designed as a pre-post

quality improvement project and thus numerous variables were not

collected in the historical baseline period, and thus could not be

included in this analysis. Second, given the relatively short duration

of the intervention (twelve months), there may not have been

appropriate statistical power to detect differences in rarer

secondary outcomes such as maternal mortality or frequency of

uterine rupture. Third, while the intervention could evaluate

outcomes of all women who obtained a CS, district health center

records regarding women who delivered vaginally with prior CS at

district health centers or at home were not accessible limiting our

ability to know the true CS rate in this population. Nonetheless,

our estimation of number of women with prior scar based on

ministry of health data and the baseline CS rate likely offers a

conservative estimate of number of women with repeat CS in the

intervention year, as the number of women delivering with a prior

scar was unlikely to have decreased during the intervention year.

Despite these limitations, the Zigama Mama intervention had

several strengths. First it took a community partnership approach,

coordinating with trusted local health care providers to deliver

initial care and referral of patients to the hospital. As the primary

referral center for the district, the hospital records likely included a

large majority of CS (both urgent and elective) that occurred for

women in the designated intervention area. The program model is

sustainable and scalable as there are minimal upfront and

continuity costs for this intervention, as ultrasound is cheap and

accessible, and it is limited only to women with the specific

indication of a prior CS. Finally, the evaluation of the program

included an in-person feedback session to assess local providers

perceptions and address challenges and concerns that arose,

allowing for iterative improvement and barrier identification.

Globally, as access to CS increases, creative strategies and

systems must be investigated to ensure that complications in

women with prior CS are mitigated, especially in areas where

rapid access to hospital services is limited. Moreover, within the

Kibuye district (and likely other districts), novel solutions to

augment patient transportation should be explored and piloted

in order to increase access both for advanced pregnancy care as

well as other diverse health care needs. Nonetheless, the results

of the Zigama-Mama project suggest that offering complimentary

ultrasounds as a way to integrate women into a system of

monitored TOLAC and elective repeat CS when necessary is one

such strategy to reduce the rate of urgent repeat CS and improve

health center-hospital relationships in rural Burundi.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
frontiersin.org

https://doi.org/10.3389/fgwh.2023.1053541
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/


McLaughlin et al. 10.3389/fgwh.2023.1053541
Ethics statement

The studies involving human participants were reviewed and

approved by Kibuye Hope Hospital (Burundi) Research Ethics

Committee (REC). Written informed consent from the

participants’ legal guardian/next of kin was not required to

participate in this study in accordance with the national legislation

and the institutional requirements.
Author contributions

EM, RM, JBM, and GK contributed to intervention development

and execution. MN conducted initial data collection and executed

data analysis. GK, JBM, EM, and RM evaluated intervention

development. EM, MN, and RM drafted the initial manuscript. All

authors contributed to editing and revision. All authors

contributed to the article and approved the submitted version.
Funding

Implementation of the Zigama-Mama project was paid for by

grants from the NICHE project and the Butterfield Foundation.
Frontiers in Global Women’s Health 06
Acknowledgments

The authors would like to acknowledge the contributions of
Rachel Baker to initial data collection and AN for her statistical
review and consultation.
Conflict of interest

The authors declare that the research was conducted

in the absence of any commercial or financial

relationships that could be construed as a potential conflict

of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their

affiliated organizations, or those of the publisher, the editors

and the reviewers. Any product that may be evaluated in this

article, or claim that may be made by its manufacturer, is

not guaranteed or endorsed by the publisher.
References
1. Sobhy S, Arroyo-Manzano D, Murugesu N, Karthikeyan G, Kumar V, Kaur I, et al.
Maternal and perinatal mortality and complications associated with caesarean section in
low-income and middle-income countries: a systematic review and meta-analysis.
Lancet. (2019) 393:1973–82. doi: 10.1016/S0140-6736(18)32386-9

2. GHO | By category | Births by caesarean section - Data by country. WHO 2018.
https://apps.who.int/gho/data/node.main.BIRTHSBYCAESAREAN?lang=en (accessed
November 20, 2021).

3. Department of Reproductive Health and Research World Health Organization.
WHO Statement on Caesarean Section Rates 2015.

4. Harrison MS, Goldenberg RL. Cesarean section in sub-saharan Africa. Matern
Health Neonatol Perinatol. (2016) 2:6. doi: 10.1186/s40748-016-0033-x

5. Wanyonyi SZ, Ngichabe SK. Safety concerns for planned vaginal birth after
caesarean section in sub-saharan Africa. BJOG. (2014) 121:141–3.; discussion 144.
doi: 10.1111/1471-0528.12477

6. Hofmeyr GJ, Haws RA, Bergström S, Lee ACC, Okong P, Darmstadt GL, et al. Obstetric
care in low-resource settings: what, who, and how to overcome challenges to scale up? Int
J Gynaecol Obstet. (2009) 107(Suppl 1):S21–44. S44-45. doi: 10.1016/j.ijgo.2009.07.017

7. Vaginal Birth After Cesarean Delivery n.d. https://www.acog.org/en/clinical/clinical-
guidance/practice-bulletin/articles/2019/02/vaginal-birth-after-cesarean-delivery
(accessed November 20, 2021).

8. Cunningham FG, Bangdiwala S, Brown SS, Dean TM, Frederiksen M, Rowland
Hogue CJ, et al. National institutes of health consensus development conference
statement: vaginal birth after cesarean: new insights march 8-10, 2010. Obstet Gynecol.
(2010) 115:1279–95. doi: 10.1097/AOG.0b013e3181e459e5

9. Cheng YW, Eden KB, Marshall N, Pereira L, Caughey AB, Guise J-M. Delivery after
prior cesarean: maternal morbidity and mortality. Clin Perinatol. (2011) 38:297–309.
doi: 10.1016/j.clp.2011.03.012

10. Souza JP, Gülmezoglu AM, Vogel J, Carroli G, Lumbiganon P, Qureshi Z, et al.
Moving beyond essential interventions for reduction of maternal mortality (the WHO
multicountry survey on maternal and newborn health): a cross-sectional study. Lancet.
(2013) 381:1747–55. doi: 10.1016/S0140-6736(13)60686-8

11. Singh A, Shrivastava C. Uterine rupture: still a harsh reality!. J Obstet Gynaecol
India. (2015) 65:158–61. doi: 10.1007/s13224-014-0551-2

12. Bishop D, Dyer RA, Maswime S, Rodseth RN, van Dyk D, Kluyts H-L, et al.
Maternal and neonatal outcomes after caesarean delivery in the African surgical
outcomes study: a 7-day prospective observational cohort study. Lancet Glob Health.
(2019) 7:e513–22. doi: 10.1016/S2214-109X(19)30036-1
13. Vousden N, Cargill Z, Briley A, Tydeman G, Shennan AH. Caesarean section at full
dilatation: incidence, impact and current management. The Obstetrician & Gynaecologist.
(2014) 16:199–205. doi: 10.1111/tog.12112

14. Shah A, Fawole B, M’Imunya JM, Amokrane F, Nafiou I, Wolomby J-J, et al.
Cesarean delivery outcomes from the WHO global survey on maternal and perinatal
health in Africa. Int J Gynecol & Obstetr. (2009) 107:191–7. doi: 10.1016/j.ijgo.2009.08.
013

15. Belizán JM, Minckas N, McClure EM, Saleem S, Moore JL, Goudar SS, et al. An
approach to identify a minimum and rational proportion of caesarean sections in
resource-poor settings: a global network study. Lancet Glob Health. (2018) 6:e894–901.
doi: 10.1016/S2214-109X(18)30241-9

16. Groppi L, Somigliana E, Pisani V, Ika M, Mabor JL, Akec HN, et al. A hospital-
centered approach to improve emergency obstetric care in South Sudan. Int J Gynecol
& Obstetr. (2015) 128:58–61. doi: 10.1016/j.ijgo.2014.07.031

17. Mucunguzi S, Wamani H, Lochoro P, Tylleskar T. Effects of improved access to
transportation on emergency obstetric care outcomes in Uganda. Afr J Reprod Health.
(2014) 18:87–94. doi: 10.4314/ajrh.v18i3

18. Ministry of Public Health and Fight Against AIDS. Note d’Information aux
FOSA 2020.

19. Kamath-Rayne BD, Thukral A, Visick MK, Schoen E, Amick E, Deorari A, et al.
Helping babies breathe, second edition: a model for strengthening educational
programs to increase global newborn survival. Glob Health Sci Pract. (2018) 6:538–51.
doi: 10.9745/GHSP-D-18-00147

20. Weiner BJ, Lewis CC, Stanick C, Powell BJ, Dorsey CN, Clary AS, et al.
Psychometric assessment of three newly developed implementation outcome measures.
Implement Sci. (2017) 12:108. doi: 10.1186/s13012-017-0635-3

21. Haruna U, Kansanga MM, Bagah DA. Repositioning traditional birth attendants to
provide improved maternal healthcare services in rural Ghana. Int J Health Plann
Manage. (2019) 34:e987–94. doi: 10.1002/hpm.2779

22. Varela C, Young S, Mkandawire N, Groen RS, Banza L, Viste A.
TRANSPORTATION BARRIERS TO ACCESS HEALTH CARE FOR SURGICAL
CONDITIONS IN MALAWI a cross sectional nationwide household survey. BMC
Public Health. (2019) 19:264. doi: 10.1186/s12889-019-6577-8

23. Lankowski AJ, Siedner MJ, Bangsberg DR, Tsai AC. Impact of geographic
and transportation-related barriers on HIV outcomes in sub-saharan Africa: a
systematic review. AIDS Behav. (2014) 18:1199–223. doi: 10.1007/s10461-014-
0729-8
frontiersin.org

https://doi.org/10.1016/S0140-6736(18)32386-9
https://apps.who.int/gho/data/node.main.BIRTHSBYCAESAREAN?lang=en
https://doi.org/10.1186/s40748-016-0033-x
https://doi.org/10.1111/1471-0528.12477
https://doi.org/10.1016/j.ijgo.2009.07.017
https://www.acog.org/en/clinical/clinical-guidance/practice-bulletin/articles/2019/02/vaginal-birth-after-cesarean-delivery
https://www.acog.org/en/clinical/clinical-guidance/practice-bulletin/articles/2019/02/vaginal-birth-after-cesarean-delivery
https://doi.org/10.1097/AOG.0b013e3181e459e5
https://doi.org/10.1016/j.clp.2011.03.012
https://doi.org/10.1016/S0140-6736(13)60686-8
https://doi.org/10.1007/s13224-014-0551-2
https://doi.org/10.1016/S2214-109X(19)30036-1
https://doi.org/10.1111/tog.12112
https://doi.org/10.1016/j.ijgo.2009.08.013
https://doi.org/10.1016/j.ijgo.2009.08.013
https://doi.org/10.1016/S2214-109X(18)30241-9
https://doi.org/10.1016/j.ijgo.2014.07.031
https://doi.org/10.4314/ajrh.v18i3
https://doi.org/10.9745/GHSP-D-18-00147
https://doi.org/10.1186/s13012-017-0635-3
https://doi.org/10.1002/hpm.2779
https://doi.org/10.1186/s12889-019-6577-8
https://doi.org/10.1007/s10461-014-0729-8
https://doi.org/10.1007/s10461-014-0729-8
https://doi.org/10.3389/fgwh.2023.1053541
https://www.frontiersin.org/journals/global-womens-health
https://www.frontiersin.org/

	Decreasing urgent repeat cesarean sections by offering complimentary ultrasounds and consultation in rural Burundi: The zigama mama project
	Introduction
	Methods
	Program evaluation

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


