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Objectives: Neonatologists and obstetricians are crucial decision-makers regarding the resuscitation of extremely preterm infants (EPIs). However, there is a scarcity of research regarding the differing perspectives on EPI resuscitation between these medical professionals. We aim to determine the differences and influential factors of their attitudes towards EPIs resuscitation in China.



Methods: This cross-sectional study was conducted in public hospitals of 31 provinces in Chinese mainland from June to July 2021. Influential factors of binary variables and those of ordinal variables were analyzed by modified Poisson regression models and multinomial logistic regression models due to the invalid parallel line assumption of ordinal logistic regression models.



Results: A total of 832 neonatologists and 1,478 obstetricians who were deputy chief physicians or chief physicians participated. Compared with obstetricians, neonatologists delivered a larger proportion of infants of <28-week gestational age (87.74% vs. 84.91%) and were inclined to think it inappropriate to use 28 weeks as the cutoff of gestational age for providing full care to premature infants [63.34% vs. 31.60%, adjusted prevalence ratio = 1.61 (95% CI: 1.46–1.77)], and to suggest smaller cutoffs of gestational age and birth weight for providing EPIs resuscitation. Notably, 46.49% of the neonatologists and 19.01% of the obstetricians believed infants ≤24 weeks' gestation should receive resuscitation.



Conclusions: In China, notable disparities exist in attitudes of neonatologists and obstetricians towards resuscitating EPIs. Strengthening collaboration between these two groups and revising the pertinent guidelines as soon as possible would be instrumental in elevating the resuscitation rate of EPIs.



KEYWORDS
attitudes, extremely preterm infants, neonatologists, obstetricians, resuscitation





Introduction

Over the past decades, significant progress has been made in the treatment of extremely premature infants (EPIs) due to advancements in medical technologies and improved collaboration between obstetricians and neonatologists (1). EPIs are at high risk of mortality and morbidity due to their extremely immature organ and tissue development (2, 3). The mortality and risk of sequelae increase with decreasing gestational age (4). Consequently, there has been a long-standing medical and ethical debate on the resuscitation threshold for providing full care to premature infants (5). Resuscitation practices and survival rates for EPIs vary widely across countries and regions, hospitals, and practitioners (6). Developed countries generally have a positive attitude towards resuscitation, with over 93% of premature infants at 24 weeks receiving active treatment (7). In the United States of America, proactive neonatal resuscitation starting at 22 weeks of gestation is supported (8). However, most developing countries have relatively low rates of resuscitation acceptance and survival for EPI (9). In China, the current cutoff for providing full care to premature infants is 28 weeks of gestational age (10). In most cases, EPIs receive minimal resuscitation in the delivery room and only a small proportion of them receive active treatment in the neonatal intensive care unit (NICU) (11). The high rate of resuscitation withdrawal for EPIs may be partly attributed to the conservative attitudes of obstetricians. Parents mostly rely on information about the prognosis of their EPIs from obstetricians and neonatologists.

In China, obstetricians are the primary communicators with parents in the delivery room, while neonatologists are not always involved in prenatal consultations (11). According to our previous study, most Chinese obstetricians believe that providing full care to premature infants should be limited to those born at 28 weeks of gestation (12). However, neonatologists hold a more positive attitude towards treating EPIs, suggesting a divergence in opinions between obstetricians and neonatologists. Differences in positions, responsibilities, and perceptions regarding EPI care and prognosis between obstetricians and neonatologists may influence their attitudes towards EPI resuscitation. A study conducted in England revealed differing attitudes between obstetricians and neonatologists when counseling parents facing preterm birth on the treatment of EPIs (13).

By shedding light on the divergent attitudes towards EPI resuscitation and the underlying reasons among obstetricians and neonatologists in China, we aim to enhance collaboration between the two specialties and subsequently improve the survival rates of EPIs. To this end, we conducted a large-scale national survey on the attitudes towards EPI resuscitation among neonatologists and obstetricians in China, intending to improve EPI resuscitation and make some revisions on the related guidelines for EPIs.



Materials and methods


Survey design

This cross-sectional study was conducted in neonatologists and obstetricians registered in public hospitals of 31 provinces (including autonomous regions or municipalities) in the Chinese mainland between June and July 2021. Questionnaires were distributed via the online survey platform “Wenjuanxing” in Wechat groups composed of neonatal and obstetric experts in China, and then forwarded to neonatologists and obstetricians in their provinces. Here, we focused on the attitudes of deputy chief physicians and chief physicians, since these doctors are more experienced than others. Finally, a total of 832 neonatologists and 1,478 obstetricians who were deputy chief physicians or chief physicians participated in this study.

According to the different perspectives of neonatologists and obstetricians, two questionnaire forms were designed after repeated discussions and revisions by hospital management experts and senior neonatal and obstetric experts. The corresponding contents of the two questionnaire forms were consistent. Obstetrician's questionnaire survey methods including questionnaire distribution and data collection have been partial reported in our previous study, but in this study we explored the data of deputy chief physicians and chief physicians more deeply (12).

This study was approved by the research ethics board of the Seventh Medical Center of PLA General Hospital (No. 2021-104). Written informed consent has been obtained from all participants involved in this study. The manuscript has been carefully reviewed to ensure that no natural and identifiable information, such as names or hospital numbers, is included.



Data collection

Data collected in this study included the demographics and professional experiences of the participating doctors, characteristics of their working hospitals, their attitudes towards the relative importance of ten potentially influential factors concerning the decision-making of EPI resuscitation, requests of the parents or legal guardians of EPIs for giving resuscitation, personal experiences of being in a dilemma about the decision on sending EPIs to the NICU for treatment and the reasons, the attitude towards whether it was appropriate to use 28 weeks as the cutoff for providing full care to premature infants, and the lowest gestational age and birth weight of EPIs that should receive resuscitation.



Statistical analysis

The continuous variable of respondents’ age was summarized as the mean and standard deviation (SD). Categorical and ordinal variables are were expressed as numbers and corresponding percentages. The mean age between neonatologists and obstetricians was compared by using the t' test, for the equal variance assumption was invalid. Differences in ordinal variables were assessed by Mann–Whitney U-tests, and categorical variables were compared by χ2 tests.

In addition, we compared the attitudes regarding whether it was inappropriate to use 28 weeks as the cutoff for providing full care to premature infants and the lowest gestational age and birth weight of EPIs that should receive resuscitation between neonatologists and obstetricians, without and with adjustment of the demographics, the working hospitals of the participating doctors and their professional experiences. Specially, we firstly analyzed binary variables (i.e., whether it was inappropriate to use 28 weeks as the cutoff for providing full care to premature infants, whether resuscitation should be given to EPIs no matter how light they were) using modified Poisson regression models without any adjustment (Model 1), since these outcomes were not uncommon and the odds ratios (ORs) obtained from logistic regression cannot approximate prevalence ratios (PRs) in this situation (14, 15). Subsequently, we fitted Model 2 which accounted for demographic variables, and then Model 3 which further included the characteristics of the hospitals concerned and the professional experiences of the participating doctors. In addition, the differences in the lowest gestational age and birth weight of EPIs that should receive resuscitation were assessed using multinomial logistic regression models, for the parallel line assumption of the ordinal logistic regression was invalid. The models were constructed to evaluate the ORs of the attitudes between the neonatologists and obstetricians. Furthermore, we examined the influential factors of these attitudes in neonatologists and obstetricians separately to determine the common influential factors for the two populations.

We did not impute missing data. Two-sided P < 0.05 was considered statistically significant. All analyses were conducted using R software version 4.1.2 (R Foundation for Statistical Computing).




Results


Characteristics of the participants

The included neonatologists were on average older than obstetricians (48.80 vs. 47.30 years). Approximate 95% of the obstetricians were females vs. 68.87% for the neonatologists. The percentages of married doctors and those having children in neonatologists were higher than those in the obstetricians (Table 1). The proportion of the neonatologists working in general hospitals was less than that of the obstetricians (57.57% vs. 73.21%). More neonatologists than obstetricians worked in tertiary hospitals (84.50% vs. 59.95%). Largely speaking, a greater number of EPIs born in the departments where the neonatologists worked. The number of neonatologists who were chief physicians was larger than that of obstetricians with the same professional title (59.86% vs. 37.69%). Compared with the obstetricians, more neonatologists had the experience of delivering infants younger than 28 weeks of gestational age (87.74% vs. 84.91%).


TABLE 1 Characteristics of the study participants.
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Relative importance of factors affecting decision making of EPI resuscitation

As for the relative importance of factors influencing the decision-making for EPI resuscitation, over 60% of the neonatologists and obstetricians thought that gestational age, parents’ willingness to save the infants, and birth weight were very important (Figure 1 and Supplementary Table S1).


[image: Figure 1]
FIGURE 1
Attitudes towards the relative importance of factors affecting resuscitation decision-making for extreme preterm infants.




Attitudes and experiences regarding EPI resuscitation withdrawal

More than half of the neonatologists and obstetricians reckoned that factual communication was needed when the family members requested for giving up EPI resuscitation when there was a satisfactory birth condition and high possibility of survival (Table 2). Over 70% of the neonatologists and obstetricians thought that parents should make the final decision on whether to save their EPIs, and the disparity between the neonatologists and obstetricians was statistically significant (P < 0.001). Compared with the obstetricians, a higher proportion of the neonatologists experienced the dilemma of whether to send EPIs to the NICU for treatment (72.48% vs. 56.36%). The main reasons for this discrepancy were also different. 50.91% of the neonatologists were due to uncertainty about the prognosis of treatment, and 46.70% of the obstetricians worried about poor prognosis and family disputes.


TABLE 2 Comparisons of the attitudes and experiences regarding withdrawing EPI resuscitation between neonatologists and obstetricians.
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Attitudes towards the current threshold for providing full care to premature infants

Compared with the obstetricians, more neonatologists thought it inappropriate to use 28 weeks as the cutoff for providing full care to premature infants (63.34% vs. 31.60%; Figure 2 and Supplementary Table S2), even after adjusting for demographic variables, characteristics of the hospitals concerned and professional experiences of the participating doctors [PR = 1.61 (95% CI: 1.46, 1.77); Table 3 and Supplementary Table S3]. Both neonatologists and obstetricians who had the experience of delivering infants with gestational age <28 weeks tended to think that 28 weeks was not an appropriate cutoff for providing full care to premature infants (Supplementary Table S4).


[image: Figure 2]
FIGURE 2
Attitudes towards resuscitation of extremely premature infants. (A) Whether it is appropriate to use 28 weeks as the cutoff for providing full care to premature infants; (B) The lowest gestational age of EPIs that should receive resuscitation; (C) Should EPIs receive resuscitation no matter how light they are; (D) The lowest birth weight of EPIs that should receive resuscitation.



TABLE 3 Comparisons of the attitudes towards resuscitation of extremely premature infants between neonatologists and obstetricians.
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Attitudes regarding the lowest gestational age of EPIs receiving resuscitation

Compared with the obstetricians, the neonatologists tended to suggest an even lower limit for the lowest gestational age of EPIs receiving resuscitation (Table 3 and Supplementary Table S5). Notably, 46.49% of the neonatologists proposed that the lowest gestational age could be ≤24 weeks, vs. 19.01% for the obstetricians (Figure 2). Region, the characteristics of working hospitals, and the professional experiences of the participating doctors except for job title were associated with the attitudes towards the lowest gestational age of EPIs receiving resuscitation for both neonatologists and obstetricians (Supplementary Tables S6,S7).



Attitudes towards the lowest birth weight of EPIs receiving resuscitation

Compared with the obstetricians, the neonatologists were more likely to believe that EPIs should receive resuscitation no matter how light they were [38.22% vs. 23.21%, adjusted for covariates: PR = 1.77 (95% CI: 1.53, 2.04); Figure 2, Table 3 and Supplementary Table S8]. It seemed that there was no common factor of the attitudes towards whether EPIs should receive resuscitation no matter how light they were for both neonatologists and obstetricians (Supplementary Table S9).

In addition, compared with the obstetricians, more neonatologists thought that the lowest birth weight should be lighter for EPIs who should receive resuscitation (Figure 2, Table 3, and Supplementary Table S10). Both neonatologists and obstetricians who worked in hospitals in the east of China, tertiary hospitals, the department with ≥10 premature infants annually, and those with the practice of delivering infants with gestational age <28 weeks tended to suggest a smaller lowest birth weight (Supplementary Table S11).




Discussion

The treatment of EPIs necessitates collaborative efforts between obstetricians and neonatologists (16). If both parties maintain a consistently positive attitude towards EPI resuscitation, it will enhance the treatment opportunities for these infants. Conversely, a less optimistic attitude from either of the two parties would result in missed treatment opportunities for EPIs. Given the low EPI resuscitation and survival rates in China, an investigation into differing attitudes between obstetricians and neonatologists toward EPI resuscitation is warranted. To the best of our knowledge, this is the inaugural nationwide cross-sectional study on differing attitudes towards EPI resuscitation between obstetricians and neonatologists in China. As the final clinical decisions are typically made by deputy chief physicians and chief physicians in China, and parents are more likely to trust their judgment on whether to resuscitate their EPIs, we specifically focused on their attitudes. Our findings revealed that obstetricians generally exhibited a more conservative attitude compared with neonatologists.

Conversely, resuscitation practices for EPIs in developing countries have not been as aggressive as those in developed countries. In countries such as South Africa, Lebanon, and Malaysia, infant resuscitation is generally not considered at gestational ages ≤25 weeks (17–19). As for Mongolia, resuscitation is typically performed for premature infants at gestational ages ranging from 28 to 31 weeks, which represents the earliest gestational age for resuscitation (20). China, being a developing country, shares a similar situation. It was found in our study that only 19.01% of obstetricians acknowledged ≤24 weeks as the lowest gestational age for EPI resuscitation.

Our study also revealed that neonatologists exhibited a more positive attitude compared with obstetricians regarding the lowest gestational age at which EPIs should receive resuscitation and the current cutoff for providing comprehensive care to premature infants. These findings indicate significant differences in their attitudes towards EPI resuscitation in China. This finding is consistent with a previous study conducted in Brazil, which highlighted disagreements among obstetricians regarding the proactive management of EPIs (21). In Brazil, there was also a communication gap between obstetricians and neonatologists, with obstetricians tending to underestimate the viability of EPIs. Moreover, the utilization of antenatal steroids and Cesarean section was significantly lower in Brazil, compared with the US National Institute of Child Health and Human Development Neonatal Research Network (21, 22). Similarly, in Mongolia, obstetricians were more inclined to withdraw neonatal resuscitation compared with neonatologists (23).

Two factors may account for the discrepancies in attitudes toward EPI resuscitation between neonatologists and obstetricians in China. Firstly, there are distinct characteristics associated with neonatologists and obstetricians. Neonatologists typically work in high-level hospitals and possess more experience in EPI resuscitation. Over time, the number of NICUs in China has significantly increased, particularly in large tertiary hospitals situated in major cities (24). A study indicated that physicians working in NICUs were more inclined to opt for a lower gestational age threshold compared with other healthcare professionals (25). Moreover, many parents of EPIs prefer to deliver their babies to large tertiary hospitals or transfer them to better-equipped facilities after initial delivery in local hospitals, mirroring a trend observed in developed countries (26). Secondly, there is currently a lack of consensus guidelines for both neonatologists and obstetricians. The capacity for EPI resuscitation has rapidly improved in recent years with the notable socio-economic development in China. Survival rates and prognosis for EPI treatment in neonatology departments, particularly those in Class A tertiary hospitals, have shown continuous advancement like other countries (27). However, obstetric guidelines have not kept pace with these advancements. In national obstetrical guidelines, the current definition of the perinatal period in China is from 28 weeks of pregnancy to seven days after birth, with the gestational age of 28 weeks suggested as the starting point for active treatment of premature infants (10). These factors have a great impact on the attitudes of obstetricians towards EPI resuscitation (28).

Currently, obstetricians in China continue to serve as the primary source of prenatal counseling for EPI resuscitation, often without the involvement of neonatologists during these consultations, which may cause an area of controversy and raises many ethical and legal issues (29–31). As a result of the divergent attitudes towards EPI resuscitation between neonatologists and obstetricians, it has become common practice to withdraw resuscitation efforts for EPIs in the delivery room (11). A survey in China indicated that the rate of withholding resuscitation for EPIs between 24 and 27 weeks of gestation in the delivery room was alarmingly high as 73%, suggesting that a significant number of potentially viable EPIs did not have the opportunity to receive treatment in NICUs (11, 24, 32). This issue has also contributed to doctor-patient disputes in China. Our study discovered that nearly one-third of participants, or their colleagues, had encountered medical disputes connected to EPI resuscitation. Thus, it is crucial to urgently revise the current obstetric guidelines and reassess the concept of perinatal periods, and at the same time, the collaboration between obstetricians and neonatologists should be strengthened. We believe that both the proportion and quality of EPI resuscitation can be improved after implementing these changes (33).

Although there are notable differences in attitudes towards EPI resuscitation between neonatologists and obstetricians, they share a common understanding of the key factors influencing resuscitation decision-making for EPIs. Both groups consider gestational age, parents’ willingness, and birth weight as the primary factors influencing the decision on EPI resuscitation. This aligns with the findings from international studies as well. For instance, a previous study identified gestational age as the primary factor influencing resuscitation decisions (34). Guidelines for EPI resuscitation often highlight gestational age and birth weight as major considerations (35). Additionally, gestational age and birth weight have been individually used as predictors of survival rates or the rates of survival without significant impairment (36). Moreover, parental opinions are also regarded as one of the most influential factors in the final decision-making process (37–39). When EPIs exhibit a high likelihood of gaining a favorable prognosis, obstetricians and neonatologists tend to proactively engage in communication and have consonance to persuade parents to consent to resuscitation and treatment for their infants. However, both neonatologists and obstetricians face challenges when it comes to resuscitation decisions, particularly when considering potential poor prognoses and conflicts (40).

Three limitations of this study should be mentioned. First, the participating neonatologists and obstetricians were not selected randomly. However, the included doctors came from all 31 provinces in mainland China and the sample size was comparatively large. Second, the findings of our study may not be generalized to all of the countries globally. However, our results would have an important implication on how to improve the survival rate of EPIs in China as well as the regions which have similar characteristics as China. Thirdly, we did not assess how much guidelines impact physicians, especially obstetricians' attitudes.

In conclusion, obstetricians generally exhibit a more conservative attitude compared with neonatologists towards EPI resuscitation. Meanwhile, they share a common understanding of the key factors influencing resuscitation decision-making for EPIs. It is imperative to enhance perinatal collaboration to improve the resuscitation rate of EPIs. Furthermore, it is necessary to prioritize the reinforcement of ethical and legal frameworks in this regard.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding authors.



Ethics statement

This study was approved by the research ethics board of the Seventh Medical Center of PLA General Hospital (No. 2021-104). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

DW: Conceptualization, Supervision, Writing – original draft, Writing – review & editing. LL: Formal Analysis, Validation, Writing – original draft. B-WM: Formal Analysis, Writing – review & editing. C-QO: Formal Analysis, Validation, Writing – review & editing. TH: Formal Analysis, Writing – review & editing. JC: Investigation, Writing – review & editing. WX: Investigation, Writing – review & editing. CL: Investigation, Writing – review & editing. ZF: Conceptualization, Methodology, Project administration, Validation, Writing – review & editing. QL: Funding acquisition, Methodology, Project administration, Validation, Writing – review & editing.



Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article.

This study was supported by National Key R&D Program of China (2021YFC2701702 to QL). The funder had no role in design and conduct of the study; collection, management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and decision to submit the manuscript for publication.



Acknowledgments

The authors would like to express their deepest gratitude to all the neonatologists and obstetricians who participated in the survey.



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.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fped.2023.1308770/full#supplementary-material



References

1. Sullivan A, Donovan B, Young BC, Cummings C. Collaboration between maternal-fetal medicine and neonatology when counseling at extreme prematurity. Neoreviews. (2023) 24(3):e137–43. doi: 10.1542/neo.24-3-e137

2. Shukla A, Beshers C, Worley S, Chowdhary V, Collin M. In the grey zone-survival and morbidities of periviable births. J Perinatol. (2022) 42(8):1001–7. doi: 10.1038/s41372-022-01355-z

3. Twilhaar ES, Wade RM, de Kieviet JF, van Goudoever JB, van Elburg RM, Oosterlaan J. Cognitive outcomes of children born extremely or very preterm since the 1990s and associated risk factors: a meta-analysis and meta-regression. JAMA Pediatr. (2018) 172(4):361–7. doi: 10.1001/jamapediatrics.2017.5323

4. Glass HC, Costarino AT, Stayer SA, Brett CM, Cladis F, Davis PJ. Outcomes for extremely premature infants. Anesth Analg. (2015) 120(6):1337–51. doi: 10.1213/ANE.0000000000000705

5. Cavolo A, de Casterlé BD, Naulaers G, Gastmans C. Neonatologists’ decision-making for resuscitation and non-resuscitation of extremely preterm infants: ethical principles, challenges, and strategies-a qualitative study. BMC Med Ethics. (2021) 22(1):129. doi: 10.1186/s12910-021-00702-7

6. WHO. Born too soon: The global action report on preterm birth. November, 2012. Available at: https://www.who.int/publications/i/item/9789241503433.

7. Cavolo A, de Casterlé BD, Naulaers G, Gastmans C. Physicians’ attitudes on resuscitation of extremely premature infants: a systematic review. Pediatrics. (2019) 143(6):e20183972. doi: 10.1542/peds.2018-3972

8. American College of Obstetricians and Gynecologists; Society for Maternal-. Fetal Medicine. Obstetric care consensus No. 6: periviable birth. Obstet Gynecol. (2017) 130(4):e187–99. doi: 10.1097/AOG.0000000000002352

9. Stoll BJ, Hansen NI, Bell EF, Walsh MC, Carlo WA, Shankaran S, et al. Trends in care practices, morbidity, and mortality of extremely preterm neonates, 1993–2012. JAMA. (2015) 314(10):1039–51. doi: 10.1001/jama.2015.10244

10. Obstetrics Group, Obstetrics and Gynecology Branch of Chinese Medical Association. Guidelines for clinical diagnosis and treatment of premature infants. Chin J Perinat Med. (2015) 18(4):241–5. doi: 10.3760/cma.j.issn.0529-567x.2015.04.001.001

11. Zhang WW, Yu YH, Dong XY, Reddy S. Treatment status of extremely premature infants with gestational age <28 weeks in a Chinese perinatal center from 2010 to 2019. World J Pediatr. (2022) 18(1):67–74. doi: 10.1007/s12519-021-00481-6

12. Han T, Wang D, Xie W, Liu CG, Zhang Q, Feng ZC, et al. Obstetricians’ attitudes toward the treatment of extremely preterm infants in China. JAMA Netw Open. (2022) 5(9):e2233511. doi: 10.1001/jamanetworkopen.2022.33511

13. Gallagher K, Shaw C, Parisaei M, Marlow N, Aladangady N. Attitudes about extremely preterm birth among obstetric and neonatal health care professionals in England: a qualitative study. JAMA Netw Open. (2022) 5(11):e2241802. doi: 10.1001/jamanetworkopen.2022.41802

14. Chen W, Qian L, Shi J, Franklin M. Comparing performance between log-binomial and robust poisson regression models for estimating risk ratios under model misspecification. BMC Med Res Methodol. (2018) 18(1):63. doi: 10.1186/s12874-018-0519-5

15. Zou G. A modified poisson regression approach to prospective studies with binary data. Am J Epidemiol. (2004) 159(7):702–6. doi: 10.1093/aje/kwh090

16. Zeitlin J, Sentenac M, Morgan AS, Ancel PY, Barros H, Cuttini M, et al. Priorities for collaborative research using very preterm birth cohorts. Arch Dis Child Fetal Neonatal Ed. (2020) 105(5):538–44. doi: 10.1136/archdischild-2019-317991

17. Charafeddine L, Ammous F, Kayle M, Arawi T. Survival at the threshold of viability: a nationwide survey of the opinions and attitudes of physicians in a developing country. Paediatr Perinat Epidemiol. (2014) 28(3):227–34. doi: 10.1111/ppe.12118

18. Martinez AM, Partridge JC, Yu V, Tan KW, Yeung CY, Lu JH, et al. Physician counselling practices and decision-making for extremely preterm infants in the pacific rim. J Paediatr Child Health. (2005) 41(4):209–14. doi: 10.1111/j.1440-1754.2005.00589.x

19. Partridge JC, Ranchod TM, Ballot DE, Martinez AM, Cory BJ, Davies VA. Intensive care for very low birthweight infants in South Africa: a survey of physician attitudes, parent counseling and resuscitation practices. J Trop Pediatr. (2005) 51(1):11–6. doi: 10.1093/tropej/fmh066

20. McAdams RM, Erdenebileg A, Batra M, Gerelmaa Z. Attitudes of healthcare providers towards non-initiation and withdrawal of neonatal resuscitation for preterm infants in Mongolia. J Health Popul Nutr. (2012) 30(3):346–52. doi: 10.3329/jhpn.v30i3.12298

21. Guinsburg R, Branco de Almeida MF, Dos Santos Rodrigues Sadeck L, Marba STM, Suppo de Souza Rugolo LM, Luz JH, et al. Proactive management of extreme prematurity: disagreement between obstetricians and neonatologists. J Perinatol. (2012) 32(12):913–9. doi: 10.1038/jp.2012.28

22. Stoll BJ, Hansen NI, Bell EF, Shankaran S, Laptook AR, Walsh MC, et al. Neonatal outcomes of extremely preterm infants from the NICHD neonatal research network. Pediatrics. (2010) 126(3):443–56. doi: 10.1542/peds.2009-2959

23. McAdams RM, McPherson RJ, Batra M, Gerelmaa Z. Characterization of health care provider attitudes toward parental involvement in neonatal resuscitation-related decision making in Mongolia. Matern Child Health J. (2014) 18(4):920–8. doi: 10.1007/s10995-013-1319-5

24. Zhu Z, Yuan L, Wang J, Li Q, Yang C, Gao X, et al. Mortality and morbidity of infants born extremely preterm at tertiary medical centers in China from 2010 to 2019. JAMA Netw Open. (2021) 4(5):e219382. doi: 10.1001/jamanetworkopen.2021.9382

25. Di Stefano LM, Wood K, Mactier H, Bates SE, Wilkinson D. Viability and thresholds for treatment of extremely preterm infants: survey of UK neonatal professionals. Arch Dis Child Fetal Neonatal Ed. (2021) 106(6):596–602. doi: 10.1136/archdischild-2020-321273

26. Sweet DG, Carnielli V, Greisen G, Hallman M, Ozek E, Pas AT, et al. European consensus guidelines on the management of respiratory distress syndrome - 2019 update. Neonatology. (2019) 115(4):432–50. doi: 10.1159/000499361

27. Bell EF, Hintz SR, Hansen NI, Bann CM, Wyckoff MH, DeMauro SB, et al. Mortality, in-hospital morbidity, care practices, and 2-year outcomes for extremely preterm infants in the US, 2013–2018. JAMA. (2022) 327(3):248–63. doi: 10.1001/jama.2021.23580

28. Taittonen L, Korhonen P, Palomäki O, Luukkaala T, Tammela O. Opinions on the counselling, care and outcome of extremely premature birth among healthcare professionals in Finland. Acta Paediatr. (2014) 103(3):262–7. doi: 10.1111/apa.12498

29. Danni Peng. Premature baby “came back from the dead”. (2020). Available at: https://new.qq.com/rain/a/20200909A0NOP800 (Accessed October 1, 2023).

30. Tan AHK, Shand AW, Marsney RL, Schindler T, Bolisetty S, Guaran R, et al. When should intensive care be provided for the extremely preterm infants born at the margin of viability? A survey of Australasian parents and clinicians. J Paediatr Child Health. (2021) 57(1):52–7. doi: 10.1111/jpc.15115

31. Cheng ER, Mohapatra S, Hoffman SM, Edmonds BT. Periviable decision-making in a new era of parentage: ethical and legal considerations and provider perspectives on shared decision-making in diverse family structures. J Pediatr. (2022) 251:24–9. doi: 10.1016/j.jpeds.2022.08.002

32. Collaborative Study Group for Extremely Preterm and Extremely Low Birth Weight Infants. Short-term outcomes and their related risk factors of extremely preterm and extremely low birth weight infants in Guangdong province. Chin J Pediatr. (2019) 57(12):934–42. doi: 10.3760/cma.j.issn.0578-1310.2019.12.008

33. Tucker Edmonds B, McKenzie F, Panoch JE, Barnato AE, Frankel RM. Comparing obstetricians’ and neonatologists’ approaches to periviable counseling. J Perinatol. (2015) 35(5):344–8. doi: 10.1038/jp.2014.213

34. Wilkinson DJ. Gestational ageism. Arch Pediatr Adolesc Med. (2012) 166(6):567–72. doi: 10.1001/archpediatrics.2011.1262

35. Kariholu U, Godambe S, Ajitsaria R, Cruwys M, Mat-Ali E, Elhadi N, et al. Perinatal network consensus guidelines on the resuscitation of extremely preterm infants born at <27 weeks’ gestation. Eur J Pediatr. (2012) 171(6):921–6. doi: 10.1007/s00431-011-1647-7

36. Mercurio MR, Carter BS. Resuscitation policies for extremely preterm newborns: finally moving beyond gestational age. J Perinatol. (2020) 40(12):1731–3. doi: 10.1038/s41372-020-00843-4

37. Cavolo A, Dierckx de Casterlé B, Naulaers G, Gastmans C. Ethics of resuscitation for extremely premature infants: a systematic review of argument-based literature. J Med Ethics. (2021) 47:e4. doi: 10.1136/medethics-2020-106102

38. Geurtzen R, van Heijst A, Draaisma J, Ouwerkerk L, Scheepers H, Woiski M, et al. Professionals’ preferences in prenatal counseling at the limits of viability: a nationwide qualitative dutch study. Eur J Pediatr. (2017) 176(8):1107–19. doi: 10.1007/s00431-017-2952-6

39. Seri I, Evans J. Limits of viability: definition of the gray zone. J Perinatol. (2008) 28(Suppl 1):S4–8. doi: 10.1038/jp.2008.42

40. Poulton AS. Attitudes of Australian neonatologists to resuscitation of extremely preterm infants. J Paediatr Child Health. (2016) 52(1):98–9. doi: 10.1111/jpc.13063



OPS/images/fped-11-1308770-t003.jpg
Variables Model 1 Model 2 Model 3

PR (95% CI)* PR (95% Cl) P PR (95% Cl)
28 weeks as the cutoff for providing full care to premature infants s i 200 (1.83, 2.20) 1.86 (169, 2.04) 161 (146, 177) | <001

The lowest gestational age of EPIs receiving resuscitation (weeks)®
27 Reference Reference Reference
26 vs. 27 1.34 (1.03, 1.73) 0.029 121 (0.92, 1.61) 0.180 1.07 (0.80, 1.44) | 0.651
25v8.27 10.11 (724, 14.11) | <001 | 8.54 (596, 1224) | <001 | 678 (4.64,991) | <001
<A vs.27 620 (487, 7.88) | <001 | 546 (420,7.09) | <001 | 449 (339,594) | <001
EPIs should receive ion no matter how light they are® 165(1.45,187) | <001 | 173 (151, 1.98) | <001 | 177 (153, 204) | <001
The lowest birth weight of EPIs receiving i (©°
>1,000 Reference Reference Reference
750-999 vs. >1,000 5.17 (3.74,7.16) | <001 | 550 (3.83,7.88) | <001 | 532 (3.62, 7.82) | <.001
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EPIs, extreme preterm infants; 95% Cl, 95% confidence interval
PR means the prevalence ratio or odds ratio comparing neonatologists with obstetricians; Model 1: adjusted for nothing; Model 2: adjusted for demographic
characteristics (i.e. age, sex, ethnicity, marital status, having kids or not, and region); Model 3: adjusted for all of the variables listed in Table 1

Modified Poisson regression models were used to evaluate the difference between neonatologists and obstetricians. The estimator was prevalence ratio.
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Worrying about poor prognosis and family disputes 193 (32.01) 389 (46.70)
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You or your colleague have experienced medical disputes 278 (33.41) 560 (37.89) 0.032

EPIs, extreme preterm infants; NICU, newborn intensive care unit.
*Variables counts and 2 tests lied to categorical variables, while the attitudes towards family members requested for giving up
EPI resuscitation when there was a satisfactory birth ccndmen and high possibility of survival was compared with Mann-Whitney U-tests.
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on
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Center of China 598 (25.89) 226 (27.16) 372 (2517)

East of China 930 (40.26) 273 (32.81) 657 (44.45)
E istc of working hospital
Hospilal category — general hospital 1,561 (67.58) 479 (5757) 1,082 (73.21) <0001
Hospital level — tertiary hospital 1,589 (68.79) 703 (84.50) 886 (59.95) <0.001
Annual number of extremely premature infants delivered in the department <0001
<10 1175 (5087) 330 (39.66) 845 (57.17)
10-29 522 (22.60) 212 (25.48) 310 (20.97)
30-50 218 (9.44) 110 (13.22) 108 (7.31)
>50 395 (17.10) 180 (21.63) 215 (14.55)
Professional
Job title — chief physician [ sesen | 498 (59.86) [ s e | <00
Having delivered infants at <28 weeks gestation | 1,985 (85.93) | 730 (87.74) | 155 sa9) | 0070

*The continuous variable of age was expressed as mean (standard deviation), while categorical and ordinal variables were summarized as counts and percentages. The
¢ test was used to compare the means of age between neonatologists and obstetricians. z° tests were applied to categorical variables, while annual number of
extremely premature infants bor in the department, and job title were compared with Mann-Whitney U-tests.

>The sample size for age was 1,473,
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