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The influence of individual provider characteristics and attitudes on 1 

caesarean section decision-making 2 

 3 

Caesarean section (CS) rates have beenhave risen rising worldwide in the past two 4 

decades, particularly in middle and high- income countries. In addition to changing 5 

maternal and health system factors, there is growing evidence that provider factors may 6 

contribute to rising unnecessary caesareans. The aim of this review aimed was to assess 7 

the evidence for the associations between individual provider characteristics, attitudes 8 

towards CS and decision-making for CS. A search was conducted in May 2018 in 9 

PubMed and Web of Science with 23 papers included in our final review. Our results 10 

show that higher anxiety scores and more favourable opinions of CS were associated with 11 

increased likelihood of performing CS.Our These results findings highlight a need for 12 

appropriate interventions to target provider attitudes towards CS to reduce unnecessary 13 

procedures.  14 
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Introduction  17 

 18 

Caesarean section (CS) rates have risen are rising worldwidein all global regions in the 19 

past two decades, particularly in middle and high- income countries (Betrán et al., 2007, 20 

2016; Vogel et al., 2015). When medically indicated, this procedure can be life-saving 21 

for both the mother and unborn child. However, rapidly rising CS rates indicate the 22 

procedure is often increasingly used in the absence of medical indications (Gibbons et 23 

al., 2010; Kabore et al., 2016), increasing the risk of obstetric complications when 24 

compared to vaginal birth, such as infection, bladder injury, and deep-vein thrombosis 25 

(Souza et al., 2010; Ye et al., 2016). Unnecessary CS may also place increased pressure 26 

and financial burden in health systems with limited resources, and act as a barrier to 27 

achieving universal health coverage for emergency obstetric care (Gibbons et al., 2010). 28 

 29 

Studies have attempted to identify the major factors driving the rise in CS procedures, 30 

with the aim of providing guidance on reducing unnecessary CS (Khunpradit et al., 2011; 31 

Mascarello, Horta and Silveira, 2017; Mumtaz, Bahk and Khang, 2017; Shabila, 2017). 32 

The evidence has shown that, in addition to changing clinical practices and demographic 33 

maternal factors such as increases in BMI and maternal age leading to higher-risk 34 

deliveries (Khan et al., 2017), economic, organisational and legal factors higher 35 

socioeconomic status and private healthcare systems service-level factors may also 36 

contribute to the observed rise (Linton, Peterson and Williams, 2004; Kamal et al., 2005; 37 

Soto-Vega et al., 2015). In addition, maternal request was often thought to contribute to 38 

rising CS rates, but a systematic review by Mazzoni et al (2011)(Mazzoni et al., 2011) 39 

showed only a minority of women express a preference for caesarean delivery (Mazzoni 40 

et al., 2011). There is some suggestion that preference for CS is higher later in pregnancy, 41 
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implying that interactions with providers during pregnancy may contribute to shaping 42 

maternal requests for CS (Domingues, 2014). 43 

 44 

In addition to maternal and health system factors, it is increasingly recognised that 45 

individual provider factors – including individual-level characteristics such as gender and 46 

occupation, as well as perceptions, attitudes and opinions of CS – may have a 47 

significantnan influence on CS rates (Panda, Begley and Daly, 2018). Provider factors 48 

include individual-level characteristics (such as age, gender, occupation) as well as their 49 

perceptions, attitudes and opinions of CS. Previous studies have identified wide variation 50 

in individual providers’ CS rates (Poma et al., 1999; Grant, 2005). A recent systematic 51 

review of clinicians’ opinions of factors influencing decision-making for CS by Panda 52 

and colleagues (Panda, Begley and Daly, 2018) suggests found that clinicians’ report that 53 

personal beliefs about CS are a major factor influencing decision-making for CS, 54 

alongside health system factors and individual characteristics. However, no reviews to 55 

date have assessed how providers’ characteristics and attitudes to CS are associated with 56 

their CS decision-making in practice.  57 

 58 

The aim of our studythis review is to review synthesise the evidence on individual 59 

provider characteristics, attitudes and CS decision-making by examining the association 60 

between: (1) individual provider characteristics and provider attitudes towards CS; (2) 61 

individual provider characteristics and CS decision-making; and (3) provider attitudes 62 

towards CS and CS decision-making.  63 



4 

 

Materials and Methods 64 

 65 

A conceptual framework was developed to describe the inter-related factors influencing 66 

CS decision-making, including individual-level provider characteristics and attitudes 67 

(Figure 1). Provider attitudes to CS, defined in this study as providers’ evaluation of the 68 

risks and benefits of performing a CS compared to vaginal delivery, are thought to 69 

influence how likely they are to perform a CS. Provider attitudes are likely to be shaped 70 

by individual-level characteristics, such as age and years of practice, as well as their 71 

facility and health system culture, including insurance systems, financial incentives, and 72 

resource availability. In daily practice, providers’ attitudes to CS may interact with 73 

maternal and health system factors in shaping their decision-making on mode of delivery: 74 

for example, a provider believing that CS carries very little risk to the mother is more 75 

likely to accept a maternal request for CS in the absence of medical indications if they 76 

believe that CS carries very little risk to the mother, especially or if they practice in a 77 

health system context where they receive a higher payment for CS than vaginal delivery. 78 

 79 

We carried out a literature review in May 2018 to identify papers assessing the association 80 

between (1) individual provider characteristics and attitudes towards CS, (2) individual 81 

provider characteristics and CS decision-making, and (3) provider attitudes towards CS 82 

and CS decision-making. We searched PubMed and Web of Science using keyword 83 

search terms related to caesarean section, CS attitudes and decision-making, and 84 

providers (Supplementary Table 1 for search strategy).  85 

 86 

A manual search of the reference lists of the most relevant articles was also performed to 87 

identify any further literature eligible for inclusion. Only English publications  in English 88 
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from the last 10 years reporting quantitative findings were included in this review, but 89 

there was no discriminationno studies were excluded based on geographic location. Only 90 

quantitative research was considered, and eEvidence on all providers caring for women 91 

during labour or influencing their mode of delivery was included (obstetricians-92 

gynaecologists, nurses and midwives).  93 

 94 

We considered studies to assess providers’ attitudes to CS if they measured agreement 95 

with statements on risks of CS (such as safety/risk to mother and/or baby), reported 96 

preferred mode of delivery for themselves or a relative, or opinions on optimal caesarean 97 

rates, or caesarean rates in their own health facility. We considered articles measuring 98 

both self-reported and observed CS decision-making, including self-reported agreement 99 

to CS on maternal request or vaginal birth after caesarean (VBAC);, self-reported 100 

preferred mode of delivery for their patients;, recommendation for mode of delivery based 101 

on clinical vignettes/scenarios, and individual provider CS rates. Non-CS specific indices 102 

measuring fear, anxiety, or risk-taking were considered as suitable proxies for overall 103 

provider attitudes affecting clinical CS decision-making. 104 

 105 

The identified publications were first screened on the basis of abstract title and 106 

titleabstract. Retained articles were then assessed on the basis of full text to determine if 107 

they met the inclusion criteria (summarised in Table 12), with. Ssome articles 108 

contributinged to several objectives. We did not use a formal ranking system to assess the 109 

quality of evidence. A systematic review was not attempted for this topic due to the lack 110 

of established index terms and the diversity in measurement of attitudes to CS and CS 111 

decision-making in the literature.   112 
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Results 113 

 114 

A total of 2642 individual papers were identified through our search strategy. 2619 were 115 

excluded (; 54 due to duplication, 2444 based on title/abstract, and the remaining 1210 116 

after full-text review due to lack of quantification for the association between provider 117 

characteristics, provider attitudes and/or CS decision-making) – (Figure 2). A total of 23 118 

unique studies were included in our review. Table 2 summarizes the key findings for each 119 

objective; Table S2Supplementary Table 2 describes full data extraction of all included 120 

papers, split by sub-objective. 121 

 122 

Of the 23 studies, one had a global scope, 12 (52%) were conducted in Europe, six (26%) 123 

in North America, while and the remaining four were spread across the remaining 124 

regionsfromin Australia, Russia, Nigeria and Japan. One study had a global scope, 125 

whileNotably, no studies were conducted in China or South Asia. Twenty-one studies had 126 

providers as study respondents, while in two had women who had given birth as study 127 

respondents (who were asked aboutreported provider characteristics and mode of 128 

delivery). 129 

 130 

Association between individual provider characteristics and provider attitudes 131 

towards CS 132 

 133 

Nine studies investigated the association between provider characteristics and attitudes 134 

towards CS. Of the 5 studies that investigated differing attitudes to CS by provider gender, 135 

one study in Italy (Monari et al., 2008) observed no difference  in attitudes on CS rate in 136 

their own hospital or risk/benefits of the procedure (Monari et al., 2008) and one study in 137 
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Sweden (Josefsson et al., 2011) found male and female providers’ reported similar 138 

“reasonable” CS rates for their hospital (13.7% vs 13.1%, p=0.028) (Josefsson et al., 139 

2011). or risk/benefits of the procedure. One study in Sweden found no difference in 140 

percentage of male and female providers reporting a preference for vaginal delivery for 141 

themselves, a partner or their daughter (p=0.642) (Gunnervik et al., 2008) although more 142 

female than male providers felt that the current CS rate in their own department was too 143 

high (43.5% vs 34.1%, p=0.025) (Gunnervik et al., 2008). One global survey of obstetric 144 

care providers (Cavallaro, Cresswell and Ronsmans, 2016) found males reported a higher 145 

optimal CS rate than females (25% vs 20%, p=0.008) (Cavallaro, Cresswell and 146 

Ronsmans, 2016). although in Sweden (Josefsson et al., 2011) male and female providers’ 147 

report similar “reasonable” CS rates for their hospital (13.7% vs 13.1%, p=0.028). In the 148 

United Kingdom, male providers were more likely to opt for a CS “for themselves or their 149 

partners” than female providers (13% vs 9%, no p-value reported) (Lightly et al., 2014).  150 

 151 

Of the 34 studies that investigated differing attitudes to CS by provider age, 3 2 studies 152 

conducted in Sweden reported that older providers were more likely to agree that CS is 153 

as safe as vaginal birth for mother and baby, and the best mode of delivery for a woman 154 

with fear of delivery (Gunnervik et al., 2008; Josefsson et al., 2011) (Josefsson et al., 155 

2011) (Sahlin et al., 2017)..  However, one global survey (Cavallaro, Cresswell and 156 

Ronsmans, 2016) found no difference in reported optimal CS rate by age of providers 157 

(p>0.05) (Cavallaro, Cresswell and Ronsmans, 2016).  158 

 159 

Two studies assessed the differing attitudes to CS by years of practice experience: one 160 

paper showed no difference between provider responses to questions on safety/risk of CS 161 

procedure (Josefsson et al., 2011). In Sweden, providers with longer work experience 162 
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were less likely to agree that vaginal birth increases the risk of incontinence (p=0.005) 163 

and  prolapse (p=0.001) than providers with shorter work experience, however there was 164 

only weak evidence of a difference in agreement that elective CS is as safe for mother as 165 

vaginal birth (p=0.056) (Gunnervik et al., 2008).  166 

 167 

Six studies examined differences in attitudes to CS by provider occupation. Three studies 168 

(Sahlin et al., 2017) (Kisa, Kisa and Younis, 2017) (Monari et al., 2008) in Sweden, 169 

Turkey and Italy found that midwives were more likely than obstetricians to report that 170 

the CS rates in their own hospitals were too high (p=0.033; no p-value reported; p<0.001, 171 

respectively) (Monari et al., 2008; Kisa, Kisa and Younis, 2017; Sahlin et al., 172 

2017)(Sahlin et al., 2017) (Kisa, Kisa and Younis, 2017) (Monari et al., 2008), and in 173 

Sweden researchers found midwives reported slightly lower reasonable CS rates than 174 

obstetricians (11.5% vs 13.8%, p<0.001) (Josefsson et al., 2011). Midwives in Italy were 175 

less likely than obstetricians to believe that CS provides benefits to the mother (p=0.02) 176 

and reported more risks associated with elective CS, including foetal distress and 177 

emotional stress (Monari et al., 2008). One study in the United States reported attitude 178 

scores more favourable to CS among obstetricians than midwives (no scores or p values 179 

were reported)(White VanGompel et al., 2018), while researchers in Australian found 180 

midwives were less likely to opt for elective CS in future pregnancies (11% vs 21%, no 181 

p value) (Turner et al., 2008). Only one study, conducted in Sweden, found no difference 182 

between midwives and obstetricians in agreement to vaginal birth being preferable to CS 183 

(p=0.809) but did find obstetricians were more likely to agree that CS is as safe as vaginal 184 

birth (p<0.001) (Josefsson et al., 2011). 185 
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Association between individual provider characteristics and CS decision-186 

making 187 

 188 

A total of 16 studies investigated the association between provider characteristics and CS 189 

decision-making. Of the nine studies examining the association between provider gender 190 

and CS decision-making, Four four studies observed no difference by gender in 191 

providers’ willingness to offer VBAC in women with: two prior CS (Doret et al., 192 

2010)(M. et al., 2010)27, acceptance of CS on maternal request (Chigbu, Ezenyeaku and 193 

Ezenkwele, 2010), or obstetrician CS rates (Dweik et al., 2014; Ito et al., 2014)(Dweik et 194 

al., 2014). In clinical scenarios, the odds of male providers were more likely to 195 

recommending CS were 1.50 to 2.74 times higher than for female providers (OR= 1.50; 196 

95% CI 1.05 – 2.13) in the United States (Cheng et al., 2014) and Russia (Danishevski et 197 

al., 2008; Cheng et al., 2014) (OR=2.74, p=0.015)(Cheng, Snowden, Handler, Tager, 198 

Hubbard, Caughey, et al., 2014); male providers were also more likely to accept CS on 199 

maternal request with previous complicated deliveries (OR= 1.92; p<0.001) in Norway 200 

(Fuglenes, Øian and Kristiansen, 2009) and to agree with CS on maternal request in 201 

Sweden (p<0.001) (Gunnervik et al., 2008). One study in the United States found male 202 

providers had higher mean CS rates when compared to their female colleagues, although 203 

the absolute difference was small (33.6% vs 29.9%, p=0.002) (McClelland et al., 2017).  204 

 205 

Of the sevenix studies investigating the association between provider age and CS 206 

decision-making, fourive4 studies observed little or no difference in age as a determinant 207 

for higher CS rates in Hungary (p=0.061)(Dweik et al., 2014), in preferred delivery mode 208 

for their patients in Norway (Fuglenes, Øian and Kristiansen, 2009), willingness to offer 209 

VBAC (Doret et al., 2010)  and for acceptance of CS on women’s request in Sweden 210 
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(p=0. 052)(Gunnervik et al., 2008) and  Nigeria (p=0.17)(Chigbu, Ezenyeaku and 211 

Ezenkwele, 2010). The remaining two studies observed reported older providers were 212 

more likely than their younger counterparts to recommend CS (OR 1.84, p<0.001) in the 213 

United States and  to perform CS in Russia (OR 1.04 with each additional year, p=0.033) 214 

(Danishevski et al., 2008).  (Danishevski et al., 2008; Cheng et al., 2014). 215 

 216 

Of the six studies assessing the association between years of provider practice experience 217 

and CS decision-making, three studies found no difference in obstetricians’ willingness 218 

to offer VBAC in France (p>0.05)(Doret et al., 2010), accept maternal requests for CS in 219 

Nigeria (p=0.56) (Chigbu, Ezenyeaku and Ezenkwele, 2010), or recommend CS in the 220 

United States (p>0.05) (Cheng et al., 2014). One Swedish study observed that providers 221 

with ≥10 years’ work experience were more likely to agree with a woman’s right to 222 

elective CS than those with less work experience (p=0.022) (Gunnervik et al., 2008).;, 223 

conversely, while aAn American  British study also found physicians practicing obstetrics 224 

for >10 years were significantly more likely to offer VBAC than those practising for less 225 

(52% vs 36%, p<0.001) (Wells, 2010). Conversely, iIn tTwooneand in one studyies from 226 

(Saudi Arabia, , United States), conversely, found that more less experienced staff had up 227 

to 2.5-fold lower higher CS rates – one study found that less-experienced staff (board 228 

certified) had 2.5-fold higher CS rate than consultants(Al-Kadri et al., 2015).(Wells, 229 

2010). 230 

 231 

Of the seven six studies analysing the association between provider occupation and CS 232 

decision-making, one study in Sweden found no difference by provider occupation in 233 

their agreement to women’s request for CS (p=0.952) (Sahlin et al., 2017). In Poland, 234 

midwives were less likely to approve of maternal request for CS than obstetricians (14.8% 235 
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vs 35.9%, p<0.001), while no difference was observed between Ukrainian midwives and 236 

obstetricians (p=0.1419) (Skręt-Magierło et al., 2016). One Argentinee study found 237 

obstetricians were had 4.4 times higher  the odds more likely than midwives to perform 238 

CS on maternal request than midwives (95% CI 1.58- – 12.09, no p value) (Rivo et al., 239 

2018). Three papers directly examined differences in CS rates by occupation: in the 240 

United States, care by obstetricians compared to midwives was associated with an 241 

increased risk of unplanned CS in two studies - (adjusted OR:  1.43, 95% CI: 1.04- – 242 

2.12) (Carlson et al., 2018) and (41.8% vs 29.9%, p<0.0001) (McClelland et al., 2017). 243 

while iIn Canada, the relative risk of CS delivery was 0.48 whenwomen cared for by 244 

family physicians had half the caesarean rate compared to obstetricians after 245 

adjustmentsing for age, income, hospital type and a number of clinical risk factors., 246 

However, after adjusting for unmeasured confounders using instrumental variable 247 

analysis, the caesarean rate was 27% higher in family physicians compared to 248 

obstetricians (Dawe et al., 2017).  249 

Association between provider attitudes towards CS and CS decision-making 250 

 251 

Three studies examined the association between provider attitudes and their CS decision-252 

making, using quantitative indices to measure attitudes. Two of the studiesthese 253 

calculated a score based on general provider attitudes/traits (not specific to CS), while 254 

one study calculated a score specific to provider attitudes towards CS.: One tThe first 255 

paper from Norway calculated a fear index, measuring providers’ fear of complaints and 256 

litigation (rather than of the CS itself), and a risk attitude index, measuring general 257 

decision-making under uncertainty, using a previously validated tool measuring general 258 

decision-making under uncertainty(Fuglenes, Øian and Kristiansen, 2009). Providers 259 

with a higher fear score were more likely to recommend CS in all five ambiguous clinical 260 
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scenarios (OR range: 1.05-1.10), however risk attitude was not associated with CS 261 

recommendation in any of the scenarios. The second study in Wales calculated a general 262 

anxiety trait score among attending registrars using a validated psychometric 263 

questionnaire, and found a strong correlation between higher anxiety trait levels and 264 

registrars’ emergency CS rate (Pearson’s correlate 0.722, p<0.001) (Allcock, Griffiths 265 

and Penketh, 2008).  266 

 267 

 268 

 269 

Another The secondthird study conducted in the United States calculated a score specific 270 

to provider attitudes toward CS, usinged a previously validated questionnaire survey 271 

instrument of provider birth attitudes (including benefits of caesarean section and fear of 272 

vaginal birth) to calculate an attitude score out of 5, with higher scores indicating more 273 

favourable attitude to CS. Providers’ CS rates were significantly associated with their 274 

attitude scores, with each 1-point increase in attitude score associated with a 21% increase 275 

in CS rates (incidence rate ratio: 1.21, 95% CI: 1.002- – 1.45) (White VanGompel et al., 276 

2018). One  277 

secondstudy in Wales calculated a generaln anxiety trait score amongof attending 278 

registrars using a validated general psychometric questionnaire, and found a strong 279 

correlation between higher anxiety trait levels and registrars’ emergency CS rate 280 

(Pearson’s correlate 0.722, p<0.001) (Allcock, Griffiths and Penketh, 2008).  281 

 282 

  283 
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Discussion 284 

 285 

Results from this review show that attitudes towards CS (including anxiety trait scores 286 

and fear of litigation) were associated with the a higher propensity to perform caesareans. 287 

In contrast, the evidence regarding individual provider characteristics, such as gender, 288 

age and years of practice experience showed varied results. Around half of studies found 289 

that male providers weare more likely to have favourable attitudes towards caesareans, 290 

although these were all conducted in Western EuropeSweden, limiting their 291 

generalisability; and half of studies found that male providers were more likely to perform 292 

CS, most of which were conducted in Scandinavia and North America. There was mixed 293 

evidence that older providers hadve more favourable attitudes and are more likely to 294 

perform caesareans; while years of practice showed showed little evidence of a difference 295 

in attitudes with half of studies reporting no association, the remaining evidence presents 296 

inconsistencies in the direction of CS decision-makingno or inconsistent associations 297 

with CSD decision-making. Midwives consistently hadve a less favourable opinion of CS 298 

than obstetricians, although birth attendant occupation wais not consistently associated 299 

with CS rates. 300 

 301 

Roter et al. (2002) and Janssen et al. (2012) have commentedsuggested that male 302 

providers often have poorer communication with patients when compared to their female 303 

counterparts, where female providers often engage in more positive and informative 304 

dialogue with a more patient-centred approach, which may influence the likelihood 305 

ofreduce maternal request for CS due to their patients being more educated by their 306 

attending physician due to improved patient education and confidence (Roter, Hall and 307 

Aoki, 2002; Janssen and Lagro-Janssen, 2012). Another possible explanation for the 308 
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gender differences in attitudes towards CS could be the choice of obstetrician; 309 

Furthermore, Liu et al noticed observed that patients in Taiwan would often specifically 310 

request a female obstetrician, which could lead to reduced clinical experience for male 311 

providers, potentially accentuating their anxiety of vaginal birth and distorting risk 312 

perceptions of the CS procedure (Liu et al., 2008).  313 

 314 

It is unclear why older providers were found to have a different lower risk perception than 315 

their younger colleagues, although in Gunnervik (2008)’s studyone, the older physicians 316 

reported feeling a higher pressure and demand from midwives to end an ongoing delivery 317 

with CS, compared to their younger and less experienced colleagues (Gunnervik et al., 318 

2008). This may lead to obstetricians becoming desensitised to the risks of caesareansCS, 319 

increasing their likelihood of recommendation performing or recommending a CS over 320 

time. Alternatively, Sahlin (2017)’s review of old and new medical textbooks showed 321 

that listed indications of CS had increased over time, which may explain why older 322 

providers relate differently to CS than their younger counterparts (Sahlin et al., 2017).   323 

 324 

One possible explanation for midwives consistently having less favourable attitudes 325 

towards CS could be related to their training and healthcare approach. One study in the 326 

Netherlands suggested that the differing attitudes by occupation may be due to traditional 327 

care models in Western European countries where midwives have a less medicalised 328 

attitude to childbirth compared to obstetricians, who often take a more biomedical 329 

approach; they the authors state suggest rising that their CS rates rising may be a 330 

consequence of their the primarily midwife-led care model becoming increasingly 331 

obstetrician-led in the Netherlands (Offerhaus et al., 2015). Another explanation may be 332 

thatIn addition, obstetricians are may be more comfortable and involved with surgical 333 

Formatted: Font: Not Italic

Formatted: Normal, Justified

Formatted: None

Formatted: Font: Not Italic

Formatted: Font: Not Italic

Formatted: Font: Not Italic



15 

 

procedures and tend to see more complicated pregnancies than midwives, which 334 

maypotentially leading to a biased perspective of the risks of vaginal delivery overall. 335 

One study observed midwives were less risk-averse than obstetricians, and would accept 336 

higher levels of risk before opting for a CS (Cox, 2011), while another found midwives 337 

were willing to accept significantly higher risks of potential complications of vaginal birth 338 

than cliniciansphysicians significant differences in attitudes of risk associated with 339 

vaginal birth(Turner et al., 2008), suggesting differences in risk attitude could also 340 

contribute to explaining the difference in acceptance of CS between midwives and 341 

obstetricians. The observed higher CS rates among deliveries assisted by obstetricians 342 

and family medicine physicians compared to midwives likely reflects both more 343 

favourable attitudes towards the procedure as well as differences in risk of deliveries of 344 

their patient populations, in settings where deliveries without complications are managed 345 

by midwives and physicians are responsible for the final decision to perform a CS.   346 

 347 

Our findings echo the conclusions of the review by Panda and colleagues  (2018)(Panda, 348 

Begley and Daly, 2018), which identified that clinicians’ personal beliefs are the main 349 

factor identified by providers as influencing their decision to perform CS, alongside 350 

individual provider characteristics and health system factors. Our review confirms that 351 

attitudes to CS and anxiety/fear can be associated with clinician’s decision, although the 352 

evidence base is currently limited. In addition, the quantitative scores used in included 353 

studies had not all been validated. The one paper identified that calculated an attitude 354 

score towards CS did not include a number of important factors that emerged from 355 

Panda’s review, such as provider’s responses regarding convenience of CS or confidence 356 

levels in performing CS, and therefore may not have captured all relevant attitudes (White 357 

VanGompel et al., 2018).  358 



16 

 

 359 

General risk scores were not associated with CS in one study (Fuglenes, Øian and 360 

Kristiansen, 2009), although higher general anxiety trait and higher composite attitude 361 

score (i.e. more favourable attitudes towards CS) provider attitudes regarding “fear of 362 

vaginal birth” and “safety by mode or place of birth” were associated predictive of 363 

higherwith provider’s CS rates in other studies (Allcock, Griffiths and Penketh, 2008; 364 

White VanGompel et al., 2018) (Allcock, Griffiths and Penketh, 2008); for the former 365 

study, the results observed may be due to a lack of proximity how closely related theof 366 

the general risk score was to how clinicial ns make CS decision-makings about caesareans 367 

rather than a true lack of effect. Gawande (2006) argues that the increased use of CS is 368 

partly due to a desire to manage the risks of vaginal deliveries: scheduled CS are less 369 

risky than emergency CS, and the reliability of caesareans in producing better Apgar 370 

scores may encourages providers to choose them, despite the increased risk to mothers 371 

(Gawande, 2006), suggesting a possible explanation for that risk-adverse providers may 372 

indeed havinge higher CS rates. 373 

 374 

Most of the evidence concerning providers and CS decision-making concerns the link 375 

between individual characteristics and decision-making. There is scarce evidence on 376 

provider attitudes towards CS, and we only identified three studies that calculated a 377 

quantitative attitude index score, highlighting the need to further understand the specific 378 

psychological traits or opinions of CS leading to more interventionist practice. This 379 

scarcity of evidence is problematic because providers’ attitudes are a more proximal risk 380 

factor for CS decision-making than provider characteristics; furthermore, characteristics 381 

such as age and gender are non-modifiable, offering little opportunity for intervention to 382 

limit unnecessary caesareans. Based on the three identified studies, the association 383 
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between providers’ favourable CS attitudes towards CS and higher practice of CS seems 384 

strong, suggesting efforts to prevent unnecessary CS shouldthat interventions targeting 385 

provider attitudes to CS should be explored as an avenue for preventing unnecessary CS.  386 

 387 

Our study has some limitations. We only considered articles published in English, 388 

although only 4 publications were excluded due to language. The diversity in 389 

measurement of provider attitudes and CS decision-making across studies was a 390 

challenge for synthesising results. The majority of studies used Likert scales to measure 391 

agreement with statements on risks related to caesareans, while others used questionnaires 392 

and clinical scenarios to capture views and opinions.; Tthese proxies may not represent 393 

provider’s true CS rates, however vignettes have been shown to be valid in other contexts, 394 

and similar patterns were observed with studies examining the association with CS rates 395 

(Mohan et al., 2013; Evans et al., 2015) . There is a lack of consensus in the literature on 396 

how to calculate attitudes indices measuring attitudes towards CS among providers. ; 397 

wWe suggest adapting and validating a version of the birth attitudes score adapted used 398 

by White VanGompel (2018)(White VanGompel et al., 2018) to ensure all important 399 

factors influencing propensity to perform CS are captured. This score comprised Likert-400 

style items on factors likely to affect primary caesarean among low-risk women 401 

(including fear of vaginal birth for themselves or partner and safety of caesarean section 402 

compared to vaginal delivery for women and babies);, we suggest  by including additional 403 

factors such as opinions on convenience of CS and confidence of performing a vaginal 404 

birth (as identified as to possibly influencinge decision-making by Panda et al (Panda, 405 

Begley and Daly, 2018) and Savage et al (Savage, 2007)), to ensure all important factors 406 

influencing propensity to perform CS are captured.  407 

 408 

Formatted: Font: Not Italic

Formatted: Font: Not Italic

Formatted: Font: Not Italic

Formatted: Not Highlight

Formatted: Not Highlight

Formatted: Font: Not Italic

Formatted: Font: Not Italic

Formatted: Font: Not Italic

Formatted: Font: Not Italic



18 

 

The A key strength of our paper was the conceptual framework we developed to describe 409 

the relationship between individual provider characteristics, provider attitudes towards 410 

CS, and CS decision-making. This study reviewed the association between these three 411 

groups of factors separately, identifying stronger evidence for the association of the more 412 

proximal risk factor (attitudes to CS) than distal risk factors (individual characteristics) 413 

with clinical practice, supporting our conceptualisation of the relationship between these 414 

variables.  415 

 416 

Our results suggest that interventions targeting providers’ attitudes towards CS may help 417 

reduce unnecessary interventions. A meta-analysis by Chaillet (2007)(Chaillet and 418 

Dumont, 2007) of evidence-based strategies for reducing CS rates only found one study 419 

incorporating physician education of maternal and foetal benefits of vaginal birth 420 

(p<0.001 for reduction of CS rates post-intervention). To our knowledge, no studies have 421 

attempted to change provider risk perceptions towards CS, however previous work on 422 

providers’ attitudes towards evidence-based guidelines may help inform any future 423 

interventions. From Grimshaw (2001) (Grimshaw et al., 2001) it is known that pPassive 424 

interventions alone such as posters in the workplace are unlikely to elicit change in 425 

practice, and multifaceted approaches incorporating both active and passive components 426 

at regular intervals are more effective at changing attitudes (Grimshaw et al., 2001). For 427 

CS, regular audits and feedback on CS rates in each clinical practice, and regular training 428 

on indications for CS may help remind providers of the risks of CS and support them in 429 

assisting complicated vaginal deliveries; it may also be useful to provide support after 430 

experiencing a traumatic delivery to mitigate fear attitudes. Implementation of evidence-431 

based guidelines combined with aA mandatory second- opinion policy may also curtail 432 

the influence of personal attitude on decision-making and reduce unnecessary procedures, 433 
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and has been shown to slightly reduce CS use (sites in health facilities in Argentina, 434 

Brazil, Cuba, Guatemala, and Mexico) and in Taiwan (Althabe et al., 2004; Liang et al., 435 

2004). Additionally, recently one hospital programme in the United States found a 436 

significantly decreased primary CS rate when residents were supervised by a senior 437 

obstetrician (Bardos et al., 2017). Further research is needed to understand in which 438 

policy and healthcare organisation contexts mandatory second opinions could help 439 

prevent unnecessary CS, and what other interventions may be effective. The WHO 440 

recently reviewed the evidence on non-clinical interventions to reduce unnecessary CS 441 

(World Health Organization (WHO), 2018) , however, based on the evidence available 442 

recommendations focus on educating women about the risks of CS and improving 443 

provider adherence to protocols (through audits and feedback, and mandatory second 444 

opinion). No guidance exists on interventions directly challenging provider beliefs or 445 

attitudes regarding CS, which our results suggest are worth exploring. within existing 446 

policies of decision-making to understand in which contexts mandatory second opinion 447 

could help prevent unnecessary CS. regardingThe need for further research to guide the 448 

development of non-clinical interventions to reduce unnecessary caesarean sections led 449 

the WHO to establish a working group and publish specific guidance on the issue.  450 

 451 

Finally, in our review we identified a lack of studies from certain geographical areas 452 

where CS rates are known to be exceptionally high, such as East and South Asia, Eastern 453 

Europe, tthe Middle East and Latin America and therefore it would be important to 454 

conduct further studies to understand the influence of provider characteristics and 455 

attitudes in these regions.  456 

Conclusion 457 

 458 
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As key decision-makers for CS, obstetricians drive the overall CS rates within their 459 

countries. However, the factors that influence their decision are multiple and difficult to 460 

quantify. To our knowledge, this was the first review of the quantitative evidence for on 461 

the association between provider characteristics, attitudes, and decision-making for CS, 462 

aiming to synthesise what is known about how the former two domains affect the latterCS 463 

decision-making in practice. Our results indicate that provider attitudes appear to be an 464 

importantare a determinant of CS decision-making – confirming obstetricians’ opinions 465 

synthesised in a prior review (Panda, Begley and Daly, 2018) –, and that interventions 466 

aiming to change provider attitudes may help to prevent unnecessary CS. Heterogeneity 467 

was observed in our findings related to individual provider characteristics, suggesting that 468 

associations with CS attitudes and decision-making are context-specific and therefore any 469 

interventions to prevent unnecessary CS must be tailored to the setting. Provider gender, 470 

age and occupation are not modifiable through intervention, but they may be helpful in 471 

targeting interventions to change provider attitudes and ensure women receive the safest 472 

and most appropriate care at birth. 473 

 474 

Acknowledgments 475 

 476 

We would like to thank the following people within Polygeia who provided input to this 477 

project along the way: Frederick Stourton, Lotte Elton, Sachin Sharma, Nur Kara, Maya 478 

Malarski, Louise Han, and Niamh Spence.  479 

Declaration of interest statement 480 

 481 

Formatted: Pattern: Clear

Formatted: None

Formatted: Pattern: Clear

Formatted: Pattern: Clear

Formatted: Pattern: Clear

Formatted: Left, None



21 

 

None of the authors would like to express any conflict of interest. There was no specific 482 

funding for this project. 483 

  484 



22 

 

References 485 

Al-Kadri, H. M. et al. (2015) ‘Increased cesarean section rate in Central Saudi Arabia: 486 

A change in practice or different maternal characteristics’, International Journal of 487 

Women’s Health. New Zealand, 7, pp. 685–692. doi: 10.2147/IJWH.S85215. 488 

Allcock, C., Griffiths, A. and Penketh, R. (2008) ‘The effects of the attending 489 

obstetrician’s anxiety trait and the corresponding obstetric intervention rates’, Journal 490 

of Obstetrics and Gynaecology. England, 28(4), pp. 390–393. doi: 491 

10.1080/01443610802091719. 492 

Althabe, F. et al. (2004) ‘Mandatory second opinion to reduce rates of unnecessary 493 

caesarean sections in Latin America: A cluster randomised controlled trial’, Lancet, 494 

363(9425), pp. 1934–1940. doi: 10.1016/S0140-6736(04)16406-4. 495 

Bardos, J. et al. (2017) ‘Association Between Senior Obstetrician Supervision of 496 

Resident Deliveries and Mode of Delivery.’, Obstetrics and gynecology. United States, 497 

129(3), pp. 486–490. doi: 10.1097/AOG.0000000000001910. 498 

Betrán, A. P. et al. (2007) ‘Rates of caesarean section : analysis of global , regional and 499 

national estimates’, pp. 98–113. 500 

Betrán, A. P. et al. (2016) ‘The Increasing Trend in Caesarean Section Rates : Global , 501 

Regional and National Estimates : 1990-2014’, pp. 1–12. doi: 502 

10.1371/journal.pone.0148343. 503 

Carlson, N. S. et al. (2018) ‘Association between provider type and cesarean birth in 504 

healthy nulliparous laboring women: A retrospective cohort study’, Birth. United States, 505 

45(2), pp. 159–168. doi: 10.1111/birt.12334. 506 

Cavallaro, F. L., Cresswell, J. A. and Ronsmans, C. (2016) ‘Obstetricians ́Opinions of 507 

the Optimal Caesarean Rate: A Global Survey.’, PloS one, 11, pp. e0152779–e0152779. 508 

Chaillet, N. and Dumont, A. (2007) ‘Evidence-based strategies for reducing cesarean 509 



23 

 

section rates: A meta-analysis’, Birth, 34(1), pp. 53–64. doi: 10.1111/j.1523-510 

536X.2006.00146.x. 511 

Cheng, Y. W. et al. (2014) ‘Clinicians’ practice environment is associated with a higher 512 

likelihood of recommending cesarean deliveries’, The Journal of Maternal-Fetal & 513 

Neonatal Medicine, 27(12), pp. 1220–1227. doi: 10.3109/14767058.2013.860440. 514 

Chigbu, C. O., Ezenyeaku, C. C. and Ezenkwele, E. P. (2010) ‘Obstetricians’ attitudes 515 

to caesarean delivery on maternal request in Nigeria’, Journal of Obstetrics and 516 

Gynaecology, 30(8), pp. 813–817. doi: 10.3109/01443615.2010.489165. 517 

Cox, K. J. (2011) ‘Providers’ perspectives on the vaginal birth after cesarean guidelines 518 

in Florida, United States: a qualitative study’, BMC Pregnancy and Childbirth. England, 519 

11(1), p. 72. doi: 10.1186/1471-2393-11-72. 520 

Danishevski, K. et al. (2008) ‘The decision to perform Caesarean section in Russia.’, 521 

International journal for quality in health care : journal of the International Society for 522 

Quality in Health Care, 20, pp. 88–94. 523 

Dawe, R. E. et al. (2017) ‘Cesarean delivery rates among family physicians versus 524 

obstetricians: a population-based cohort study using instrumental variable methods.’, 525 

CMAJ open. Canada, 5(4), pp. E823–E829. doi: 10.9778/cmajo.20170081. 526 

Domingues, R. M. (2014) ‘Process of decision-making regarding the mode of birth in 527 

Brazil: from the initial preference of women to the final mode of birth’, Cadernos de 528 

saúde pública, 30, pp. S1–S16. doi: 10.1590/0102-311X00105113. 529 

Doret, M. et al. (2010) ‘Vaginal birth after two previous c-sections: obstetricians–530 

gynaecologists opinions and practice patterns’, The Journal of Maternal-Fetal & 531 

Neonatal Medicine, 23(12), pp. 1487–1492. doi: 10.3109/14767051003678176. 532 

Dweik, D. et al. (2014) ‘Non-medical determinants of cesarean section in a medically 533 

dominated maternity system.’, Acta obstetricia et gynecologica Scandinavica. United 534 



24 

 

States, 93(10), pp. 1025–1033. doi: 10.1111/aogs.12466. 535 

Evans, S. C. et al. (2015) ‘Vignette methodologies for studying clinicians’ decision-536 

making: Validity, utility, and application in ICD-11 field studies’, International Journal 537 

of Clinical and Health Psychology. Asociación Española de Psicología Conductual, 538 

15(2), pp. 160–170. doi: 10.1016/j.ijchp.2014.12.001. 539 

Fuglenes, D., Øian, P. and Kristiansen, I. S. (2009) ‘Obstetricians’ choice of cesarean 540 

delivery in ambiguous cases: is it influenced by risk attitude or fear of complaints and 541 

litigation?’, American Journal of Obstetrics and Gynecology, 200(1), p. 48.e1-48.e8. 542 

doi: 10.1016/j.ajog.2008.07.021. 543 

Gawande, A. A. (2006) ‘The Score’, The New Yorker. Available at: 544 

https://www.newyorker.com/magazine/2006/10/09/the-score. 545 

Gibbons, L. et al. (2010) ‘The Global Numbers and Costs of Additionally Needed and 546 

Unnecessary Caesarean Sections Performed per Year: Overuse as a Barrier to Universal 547 

Coverage’, World Health Report (2010) Background Papers, (January 2010), pp. 1–31. 548 

doi: 10.1017/CBO9781107415324.004. 549 

Grant, D. (2005) ‘Explaining source of payment differences in U.S. cesarean rates: Why 550 

do privately insured mothers receive more cesareans than mothers who are not privately 551 

insured?’, Health Care Management Science, 8(1), pp. 5–17. doi: 10.1007/s10729-005-552 

5212-7. 553 

Grimshaw, J. M. et al. (2001) ‘Changing Provider Behavior: An Overview of 554 

Systematic Reviews of Interventions Changing Provider Behavior An Overview of 555 

Systematic Reviews of Interventions’, Source: Medical Care. Lippincott Williams & 556 

Wilkins, 39(2). doi: 10.2307/3767642. 557 

Gunnervik, C. et al. (2008) ‘Attitudes towards cesarean section in a nationwide sample 558 

of obstetricians and gynecologists’, Acta Obstetricia et Gynecologica Scandinavica, 559 



25 

 

87(4), pp. 438–444. doi: 10.1080/00016340802001711. 560 

Ito, M. et al. (2014) ‘Obstetrician gender and delivery mode at a Japanese perinatal 561 

center.’, Journal of Nippon Medical School = Nippon Ika Daigaku zasshi. Japan, 81(4), 562 

pp. 289–91. Available at: http://www.ncbi.nlm.nih.gov/pubmed/25186584. 563 

Janssen, S. M. and Lagro-Janssen, A. L. M. (2012) ‘Physician’s gender, communication 564 

style, patient preferences and patient satisfaction in gynecology and obstetrics: A 565 

systematic review’, Patient Education and Counseling. Elsevier Ireland Ltd, 89(2), pp. 566 

221–226. doi: 10.1016/j.pec.2012.06.034. 567 

Josefsson, A. et al. (2011) ‘A comparison between Swedish midwives and obstetricians 568 

& gynecologists opinions on cesarean section’, Maternal and Child Health Journal, 569 

15(5), pp. 555–560. doi: 10.1007/s10995-010-0630-7. 570 

Kabore, C. et al. (2016) ‘Determinants of non-medically indicated cesarean deliveries in 571 

Burkina Faso.’, International journal of gynaecology and obstetrics: the official organ 572 

of the International Federation of Gynaecology and Obstetrics. United States, 135 573 

Suppl, pp. S58–S63. doi: 10.1016/j.ijgo.2016.08.019. 574 

Kamal, P. et al. (2005) ‘Factors influencing repeat caesarean section: Qualitative 575 

exploratory study of obstetricians’ and mid wives’ accounts’, BJOG: An International 576 

Journal of Obstetrics and Gynaecology, 112(8), pp. 1054–1060. doi: 10.1111/j.1471-577 

0528.2005.00647.x. 578 

Khan, M. N. et al. (2017) ‘Socio-demographic predictors and average annual rates of 579 

caesarean section in Bangladesh between 2004 and 2014’, PLoS ONE, 12(5), pp. 1–15. 580 

doi: 10.1371/journal.pone.0177579. 581 

Khunpradit, S. et al. (2011) ‘Non-clinical interventions for reducing unnecessary 582 

caesarean section ( Review )’, (6). doi: 583 

10.1002/14651858.CD005528.pub2.www.cochranelibrary.com. 584 



26 

 

Kisa, S., Kisa, A. and Younis, M. Z. (2017) ‘Opinions and attitudes of obstetricians and 585 

midwives in Turkey towards caesarean section and vaginal birth following a previous 586 

caesarean section’, Journal of International Medical Research. England, 45(6), pp. 587 

1739–1749. doi: 10.1177/0300060516663998. 588 

Liang, W.-H. et al. (2004) ‘Effect of peer review and trial of labor on lowering cesarean 589 

section rates’, Journal of the Chinese Medical Association: JCMA, 67(6), pp. 281–286. 590 

Lightly, K. et al. (2014) ‘Personal birth preferences and actual mode of delivery 591 

outcomes of obstetricians and gynaecologists in South West England; with comparison 592 

to regional and national birth statistics’, European Journal of Obstetrics & Gynecology 593 

and Reproductive Biology, 181, pp. 95–98. doi: 10.1016/j.ejogrb.2014.07.005. 594 

Linton, A., Peterson, M. R. and Williams, T. V (2004) ‘Effects of Maternal 595 

Characteristics on Cesarean Delivery Rates among U . S . Department of Defense 596 

Healthcare Beneficiaries , 1996 – 2002’, (March), pp. 3–11. 597 

Liu, T. C. et al. (2008) ‘Obstetrician gender and the likelihood of performing a maternal 598 

request for a cesarean delivery’, European Journal of Obstetrics Gynecology and 599 

Reproductive Biology, 136(1), pp. 46–52. doi: 10.1016/j.ejogrb.2007.02.007. 600 

Mascarello, K. C., Horta, B. L. and Silveira, M. F. (2017) ‘Maternal complications and 601 

cesarean section without indication: systematic review and meta-analysis’, Revista de 602 

saude publica, 51, pp. 1–12. doi: 10.11606/S1518-8787.2017051000389. 603 

Mazzoni, A. et al. (2011) ‘Women’s preference for caesarean section: A systematic 604 

review and meta-analysis of observational studies’, BJOG: An International Journal of 605 

Obstetrics and Gynaecology, 118(4), pp. 391–399. doi: 10.1111/j.1471-606 

0528.2010.02793.x. 607 

McClelland, S. et al. (2017) ‘Factors associated with cesarean delivery rates: a single-608 

institution experience.’, Maternal health, neonatology and perinatology. England, 3, p. 609 



27 

 

8. doi: 10.1186/s40748-017-0047-z. 610 

Mohan, D. et al. (2013) ‘Validating a vignette-based instrument to study physician 611 

decision making in trauma triage’, Magn Reson Imaging, 31(3), pp. 477–479. doi: 612 

10.1016/j.immuni.2010.12.017.Two-stage. 613 

Monari, F. et al. (2008) ‘Obstetricians’ and midwives’ attitudes toward cesarean 614 

section’, Birth, 35(2), pp. 129–135. doi: 10.1111/j.1523-536X.2008.00226.x. 615 

Mumtaz, S., Bahk, J. and Khang, Y. H. (2017) ‘Rising trends and inequalities in 616 

cesarean section rates in Pakistan: Evidence from Pakistan Demographic and Health 617 

Surveys, 1990-2013’, PLoS ONE, 12(10), pp. 1–14. doi: 10.1371/journal.pone.0186563. 618 

Offerhaus, P. M. et al. (2015) ‘Variation in referrals to secondary obstetrician-led care 619 

among primary midwifery care practices in the Netherlands: a nationwide cohort study’, 620 

BMC Pregnancy and Childbirth. England, 15(1), p. 42. doi: 10.1186/s12884-015-0471-621 

x. 622 

Panda, S., Begley, C. and Daly, D. (2018) ‘Clinicians’ views of factors influencing 623 

decision-making for caesarean section: A systematic review and metasynthesis of 624 

qualitative, quantitative and mixed methods studies’, Plos One, 13(7), p. e0200941. doi: 625 

10.1371/journal.pone.0200941. 626 

Poma, P. A. et al. (1999) ‘Effects of obstetrician characteristics on cesarean delivery 627 

rates: A community hospital experience’, American Journal of Obstetrics and 628 

Gynecology, 180(6 I), pp. 1364–1372. doi: 10.1016/S0002-9378(99)70021-9. 629 

Rivo, J. C. et al. (2018) ‘Obstetrical providers’ preferred mode of delivery and attitude 630 

towards non-medically indicated caesarean sections: a cross-sectional study’, BJOG: An 631 

International Journal of Obstetrics & Gynaecology, pp. 1294–1302. doi: 10.1111/1471-632 

0528.15122. 633 

Roter, D. L., Hall, J. A. and Aoki, Y. (2002) ‘Physician gender effects in medical 634 



28 

 

communication’, JAMA: the journal of the American Medical Association, 288(6), pp. 635 

756–764. doi: 10.1001/jama.288.6.756. 636 

Sahlin, M. et al. (2017) ‘Mode of delivery among Swedish midwives and obstetricians 637 

and their attitudes towards caesarean section’, Sexual and Reproductive Healthcare. 638 

Elsevier B.V., 11, pp. 112–116. doi: 10.1016/j.srhc.2016.04.002. 639 

Savage, W. (2007) ‘The rising caesarean section rate: A loss of obstetric skill?’, Journal 640 

of Obstetrics and Gynaecology, 27(4), pp. 339–346. doi: 10.1080/01443610701337916. 641 

Shabila, N. P. (2017) ‘Rates and trends in cesarean sections between 2008 and 2012 in 642 

Iraq’, BMC Pregnancy and Childbirth. BMC Pregnancy and Childbirth, 17(1), pp. 4–9. 643 

doi: 10.1186/s12884-016-1211-6. 644 

Skręt-Magierło, J. et al. (2016) ‘Opinions and attitudes of parturients, midwives, and 645 

obstetricians about caesarean section in the provinces of podkarpackie, Poland, and 646 

ivano-frankivsk, Ukraine’, Annals of Agricultural and Environmental Medicine, 23(1), 647 

pp. 157–162. doi: 10.5604/12321966.1196873. 648 

Soto-Vega, E. et al. (2015) ‘Rising Trends of Cesarean Section Worldwide: A 649 

Systematic Review’, Obstetrics & Gynecology International Journal, 3(2). doi: 650 

10.15406/ogij.2015.03.00073. 651 

Souza, J. et al. (2010) ‘Caesarean section without medical indications is associated with 652 

an increased risk of adverse short-term maternal outcomes: the 2004-2008 WHO Global 653 

Survey on Maternal and Perinatal Health’, BMC Medicine, 8(1), p. 71. doi: 654 

10.1186/1741-7015-8-71. 655 

Turner, C. et al. (2008) ‘Vaginal delivery compared with elective caesarean section: the 656 

views of pregnant women and clinicians’, BJOG: An International Journal of 657 

Obstetrics & Gynaecology. England, 115(12), pp. 1494–1502. doi: 10.1111/j.1471-658 

0528.2008.01892.x. 659 



29 

 

Vogel, J. P. et al. (2015) ‘Use of the robson classification to assess caesarean section 660 

trends in 21 countries: A secondary analysis of two WHO multicountry surveys’, The 661 

Lancet Global Health, 3(5), pp. e260–e270. doi: 10.1016/S2214-109X(15)70094-X. 662 

Wells, C. E. (2010) ‘Vaginal Birth After Cesarean Delivery: Views from the Private 663 

Practitioner’, Seminars in Perinatology. Elsevier Inc., 34(5), pp. 345–350. doi: 664 

10.1053/j.semperi.2010.05.008. 665 

White VanGompel, E. et al. (2018) ‘Do provider birth attitudes influence cesarean 666 

delivery rate: a cross-sectional study.’, BMC pregnancy and childbirth. England, 18(1), 667 

p. 184. doi: 10.1186/s12884-018-1756-7. 668 

World Health Organization (WHO) (2018) WHO recommendations non-clinical 669 

interventions to reduce unnecessary caesarean sections. World Health Organization. 670 

Available at: https://apps.who.int/iris/bitstream/handle/10665/275377/9789241550338-671 

eng.pdf. 672 

Ye, J. et al. (2016) ‘Association between rates of caesarean section and maternal and 673 

neonatal mortality in the 21st century: A worldwide population-based ecological study 674 

with longitudinal data’, BJOG: An International Journal of Obstetrics and 675 

Gynaecology, 123(5), pp. 745–753. doi: 10.1111/1471-0528.13592. 676 

 677 

  678 



30 

 

  679 



31 

 

 680 

  681 



32 

 

  682 



33 

 

Appendices  683 

  684 



34 

 

Figure captions  685 

 686 

Table 1. Inclusion and exclusion criteria 687 

Table 2: Summary of key findings for each objective 688 

 689 

Figure 1. Conceptual framework of individual provider factors influencing CS rates. 690 

 691 
Figure 2. Identification of studies  692 

Supplementary Table 1. Example search strategy (PubMed) 693 

Supplementary Table 2. Data extraction table. 694 


