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IN THE LITERATURE COMMENTARY ON: Geissbuehler V, Stein S, Eberhard J. Waterbirths compared with landbirths: An observational study of nine years. J Perinat Med 2004;32:308–314. Pinette MG, Wax J, Wilson E. The risks of underwater birth. Am J Obstet Gynecol 2004;190:1211–1215. Woodward J, Kelly SM. A pilot study for a randomised controlled trial of waterbirth versus land birth. BJOG 2004;111:537–545.



Challenging Water Birth – How Wet Can It Get? Marc J.N.C. Keirse, MD, DPhil, DPH, FRCOG, FRANZCOG ABSTRACT: Three recent papers, a large observational study, a systematic review, and a patient



preference randomized controlled trial, addressed the perinatal outcome of water birth. Although their conclusions differ as much as their study design, all three reached conclusions that are substantially flawed because they are not supported by the data and/or display a profound disregard for what a particular research methodology can and cannot do. (BIRTH 32:4 December 2005)



Mother, may I go out to swim? Yes, my darling daughter, Hang your clothes on a hickory limb, But don’t go near the water. 6th Century Song



Water birth, like any expanse of water, seems to be tidal, flowing onto the pages of Birth every few years (1,2). Nevertheless, the current tide is merely a backwash of waves that arose on both sides of the Atlantic (3,4). Although these did not rise as high as ‘‘the newest form of safe, gentle, joyous birth’’ (5) or as low as ‘‘a near-drowning experience’’ (6), their rumblings still reverberated between two continents
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(7,8) and they also swept onto an island in between well known for its history of ruling the waves (9). The three papers whose combined waves caused the current tide differ considerably. One is an observational cohort study (3), one a systematic review (4), and the third a randomized controlled trial (9), but all three, published last year, are preoccupied with comparing water birth with land birth. That preoccupation is difficult to understand, defeated as it tends to be by the propensity of hospital planners to put labor wards and birthing units well above ground level so that there is usually very little land in sight at the time of birth. Also, the issue of whether a baby should have the first of many baths to come at the time of birth or later hardly seems worth all the waves, especially as water birth tends to occur in still water and tranquil surroundings. Nevertheless, the question of whether a baby should or should not encounter another watery environment on its way from a submerged existence to an emerged one appears to be an irresistible source of anecdotes and opinions, which all three papers attempt to replace by some solid data.
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Under, In, or Above the Water—a Systematic Review Pinette, Wax, and Wilson conducted a systematic search on water birth in the nursing, midwifery, and medical literature from 1965 to 2003 (4). Among 74 articles they found 16 that described complications associated with birth under water, most of which are neither confined to nor specific for water birth. Their tabular compilation of 64 adverse outcomes would look impressive if it did not resemble looking at an iceberg through a dense cloud of fog and through frosty glasses. Since the complications are only those that made it into the literature for one reason or another, it is anyone’s guess how many more are hidden in the dense fog of those that never made it into print. The viewing glasses are also frosted because some of the complications occurred in women who had left the water well before giving birth. Even more important, with a proper iceberg one can make a reasonable estimate of how much must be under water from what can be seen above the surface. There is no such luck with water birth. The size of the large pool of water births without an adverse outcome that must be floating below the surface is everyone’s guess. Pinette et al (4) cite Mackey (10) for an estimate of more than 150,000 water births across the world from 1985 to 1999. If we assume, incorrectly as it inevitably is, that the adverse outcomes that they compiled (4) are a comprehensive record of such outcomes and that they all occurred from 1985 to 1999, this would give a rate of 0.43 per 1,000. With such a low rate of adverse outcomes, it is rather surprising that not all of us are clambering the barricades to defend the rights of the newborn to have a bath before taking a breath. One should not underestimate the effort and time that goes into conducting a systematic review of any nature, even if it produces only a series of numerators searching in vain for their lost denominators. Nevertheless, one should try to follow a few principles. First, if the review is to deal with the effects of being born under water, it should be confined to babies born under water. It should not include mothers who used the pool for labor but not for birth, unless the research question relates to the use of water for both labor and birth, which would entail substantially different denominators. Second, one should try to interpret the primary sources and the numbers in them as correctly as possible. There is little evidence that this was done as well as it could have been. For example, the first entry in the table compiled by Pinette et al (4) refers to a report of Gilbert and Tookey (11) and includes a case of ‘‘drowning.’’ For anyone who does not consult the primary source, this would mean that this baby drowned and thence succumbed, whereas



319 Gilbert and Tookey (11) reported no deaths attributed to drowning. Similarly, in their text Pinette et al (4) refer to Gilbert and Tookey (11) as having reported ‘‘15 cases of respiratory tract problems that are attributed directly to water aspiration.’’ The primary source, however, does not refer to ‘‘attributed directly to water aspiration,’’ but mentions that 9 of these 15 respiratory problems were wet lung, a condition more commonly associated with cesarean section outside water than with birth under water. Third, one should try to come to a balanced summation that is more comprehensive than what can be achieved by studying each of the primary sources separately. In this way, even when little can be learned from a mere compilation of adverse events without a reliable denominator, there is still a net gain from awareness that these adverse effects exist and from reflection on how they can be avoided. Unfortunately, this is not what Pinette et al conclude from their review (4). They reach two different conclusions. First, that ‘‘there is a need for a large collaborative, randomized controlled study of underwater birth to determine the possible harmful effects on the fetus and/or newborn infant.’’ Second, that ‘‘to make an informed decision, women who are considering water birth should be given balanced information that includes the potential harms of the procedure.’’ With the first of these conclusions they are pushing the randomized controlled trial headlong over a crevice in which it is doomed to fall and perish. We have already seen randomized trials, for example ‘‘to give vaginal breech birth its best and perhaps last chance to be proven a reasonable method of delivery’’ (12), allegedly undertaken to show that what women are randomized to is not harmful to them and their offspring (13,14). Pinette et al (4) would now have us randomize pregnant women so that we can determine what harmful effects we can inflict on their babies by asking for their participation. Is that not exactly what the Declaration of Helsinki (15) was determined to weed out? As if one push over the crevice is not enough, another one is almost equally contrary to the very concept of the randomized trial. If there is one thing on which the staunchest foes and friends of the randomized controlled trial are unanimous, it is that the randomized controlled trial is an ineffective tool to detect, let alone quantify, rare, but serious adverse effects of an intervention. If that were its purpose, few trial proposals would ever survive the scrutiny of an ethical committee. As for their second conclusion, I am all in favor of giving balanced information. However, information that includes only the potential harms does not strike me as particularly balanced, whereas asking women to participate in a randomized trial to establish these harms strikes me as distinctly unbalanced. Pinette



320 et al (4) deserve credit for their exploration of the literature, but not for the use they made of it.



Rumor Has It That Water Is Wet–an Observational Study According to Geissbuehler, Stein, and Eberhard, who described their experience with water birth over a 9-year period in a regional hospital in Switzerland, ‘‘rumor has it that waterbirth children are more intelligent’’ (3). The implication was ‘more intelligent than their land birth counterparts,’ but from reading the opinion paper (7) that accompanied the article (3), one might conclude that it refers to ‘more intelligent than those who spread the rumor.’ That is until one reads a reaction (8) to that opinion (7), when the interpretation may be ‘more intelligent than those who dispel the rumor.’ So, let’s leave the rumor for what it is, a mere rumor, and consider the data instead. Geissbuehler et al (3) reported on 9,518 spontaneous singleton births with cephalic presentation, of which 3,617 occurred under water and 5,901 on land; ‘land’ being a bed, a Maia stool, or anything else but water, in a high-rise tower on a Swiss hilltop. A major and justified criticism of the study is that it does not compare like with like, does not compare births according to where they were intended to occur, and included discontinued water births among the land births (7). On the other hand, comparing like with like was not the purpose and, indeed, water births and the so-named land births differ in almost every aspect that matters, including parity, infant birthweight, gestational age, and perinatal risk factors (3). The research question, if there is one, needs to be formulated differently as ‘provided that birth occurs spontaneously, does it matter whether it occurs under water or not?’ This does not annihilate the fact that, spontaneous and cephalic as they may be, the riskiest births occur outside water. It does justify, however, that births under water are in the water birth group and that all others, even if they were intended to occur in water, are in the land birth group, provided that they, too, were spontaneous. Thus 18 percent (n = 782) of intended water births did not end up in the water birth group and 83 percent of them (647 of 782) ended up in the land birth group because they still occurred spontaneously. The main reasons for getting out of the water (with overlapping percentages) were: non-reassuring fetal heart rate (42%), lack of descent (35%), the woman’s wish (23%), and decreased uterine contractions (18%). Given that some believe that the ability to demonstrate a difference of 0.02 in umbilical cord pH at birth is sufficient to warrant randomizing 1,220 women
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between water and land (9), it is noteworthy that arterial cord pH values were available for more than 98 percent of births. The difference, for what it is worth, was 0.02, statistically significant, and in favor of water birth; but anyone who would consider this as a demonstration of the superiority of water over land needs a few swimming lessons first. Just as land birth does not necessarily mean that it occurs ‘on land,’ water birth, too, entails more than splashing in the tub. In this study, it entailed electronic fetal heart rate monitoring intermittently throughout labor and continuously in its second stage, and a set of criteria on who can go into the water and who needs to come out and when (3,16). If the frequency with which an arterial cord pH was obtained is anything to go by (17), water birth in Frauenfeld, Switzerland, is a far cry from many practices elsewhere. Obviously, none of this reduces, even in the slightest, any of the inherent biases in the comparison between water and land births of Geissbuehler et al (3). But, if one leaves the comparison group of land births for what it is, that is, lacking in both land and water, there are important messages on what goes on both in and outside the tub, making this (3) a paper worth reading despite its scientific flaws.



Should We Land on Water or Water the Land? A Randomized Study Woodward and Kelly reported on a pilot study to investigate the feasibility of a larger trial ‘‘to provide substantive evidence concerning the effect on the baby of a waterbirth compared with a land birth’’ (9). Eight pages further on they concluded that ‘‘the results of this study support the feasibility of organising a multicentre RCT, which could fully evaluate the differences between land and waterbirths on a large enough sample size to provide statistical significance’’ (9). One does not need a flow diagram, 8 tables, and 9 pages to argue that feasibility. Statistical difference is largely dependent on numbers, and there is no shortage of births on this planet. The issue is not whether such a trial would provide statistical significance, but whether that statistical significance would equal clinical significance and whether the results would be meaningful to pregnant women and to those whom they turn to for guidance. For example, a threefold difference in the cesarean section rate between land and water birth (15% vs 5%) observed in the randomized part of this pilot is certainly meaningful, even if small numbers defy statistical significance. On the other hand, is it worth randomizing at least 1,220 births in order to have 80 percent chance of detecting a difference in mean pH at birth of 0.02? The authors suggest it is, proposing pH as a main outcome
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measure (9), but they seem to forget that, even in their own pilot, this outcome was missing for 20 percent of the births randomized, creating a bias that cannot be overcome by whatever increase in numbers (18). The flow diagram, tables, and pages deserve careful attention from anyone contemplating whether this particular randomized controlled trial design is an appropriate tool to address the question ‘‘concerning the effect on the baby of a waterbirth’’ (9) and whether its extension into a patient preference trial actually strengthens or weakens the validity and generalizability of the answers that could be obtained. As the flow diagram indicates, 60 of 148 eligible women were not randomized because they definitely wanted either a land or a water birth. Twenty of them were included in the so-named ‘preference arm’ of the trial. How these 20 relate to the 60 with a strong preference for either land or water or what biases led to the other 40 being excluded from the ‘preference arm’ is not mentioned. Obviously, the patient preference group with exactly 10 land and 10 water preferences is far more indicative of investigator bias than it is representative of patient preferences, let alone of how these may need to be taken into account when judging the clinical relevance of a well-conducted trial. Anyone needing further convincing should read the authors’ conclusion that the lack of statistically significant differences between the randomized and the preference part of the study suggests that ‘‘randomisation does not affect the characteristics of women using the pool and, therefore, healthcare professionals could have confidence in the results obtained from a larger RCT’’ (9). Why would one need a larger trial when the lack of statistically significant differences in this small one is sufficient to engender confidence in something that one certainly cannot be confident about? Irrespective of whether or not the differences between the randomized and the preference arms are statistically significant, they are real and large. The methods section of the paper (9) specifies that women in the ‘preference arm’ were (only some of) those who definitely wanted a particular birth environment, whereas those in the randomized arms were happy to take their chances either way. If the lack of statistical significance is sufficient to be confident that it does not matter whether women choose something or not, why not forget all about women’s choices in childbirth? After all, this need not necessarily be the end of innovative research. One could still randomize women between the old concept of ‘doing as they are told’ and the new one of being randomized to anything that has not been randomized as yet. Only 23 (38%) of the 60 women randomized in this study received what they had been randomized to. For



321 each of them there were 2.4 midwives (n = 56) whose help and support had been significant enough for them to be named individually in the acknowledgments of the paper (9). Yet, despite the small number of women, the tremendous support of such a large number of named individuals, the stated purpose of ‘‘substantive evidence concerning the effect on the baby’’ (9), and the choice of pH as a main outcome measure, arterial umbilical cord pH values were missing for 20 percent of the randomized sample. This stands in sharp contrast to the observational study of Geissbuehler et al (3), where only 137 arterial pH values were missing for 9,518 births, which is 1.4 percent or could be as much as 3.8 percent if all missing values were for water births only. It somehow defeats the idea, which I share with many others, that an experimental study is always better than an observational one. One wonders why this study (9) is referred to as a pilot study. Pilots everywhere undergo considerable training to understand the machine, its use, and its limitations before they first take off, whether from land or from water. Most pilots know that 56 crew names or more on the board manifest are of little help when 20 percent of the important signals on the control panel are missed and when two-thirds of the docile passengers never arrive where they were intended to arrive. There is something to be said for a crash course in ensuring that passengers assigned to a particular flight can actually get on board and in learning how to measure and record what is purported to be a significant outcome, if one wishes to conduct a pilot study. After all, a pilot is meant to head somewhere instead of crash landing on takeoff because no one has figured out where it is heading to. Nevertheless, a lot can still be learned from this particular pilot in relation to the feasibility that it intended to explore. First, the pilot started with 148 eligible women. Twelve did not meet inclusion criteria and 3 only met them after recruitment was complete. Of the remaining 133 women, 4 percent of the 3,300 women giving birth in the same period at the same institution, only 60 (45%) were randomized and these represent 1.8 percent of births during the study period. Of these 60, only 23 (38%) received what they had been randomized to, reducing the data on the effects of treatment both allocated and received to 0.7 percent of the total number of births in a district general hospital. Solid proof, indeed, of both feasibility and relevance! Second, one needs to question whether a randomized controlled trial, with its main strength requiring an intention-to-treat analysis (18), is an appropriate tool to investigate something that needs a randomization ratio of 2:1 in order to overcome the investigators’ experience that ‘‘approximately 50% of



322 women in the waterbirth arm of the trial may not deliver in the pool’’ (9). In such circumstances the trial can easily assess the effects of being assigned to a water birth, but whether it is an appropriate tool to assess the effects of water birth itself is a different matter altogether. After all, what can we learn ‘‘concerning the effects on the baby’’ of water birth itself when 75 percent of the water birth data in the ‘intention-to-treat’ analysis relate to births outside water? Third, if the authors had incorporated all instead of only a haphazard one-third of the women who definitely wanted a water birth in their ‘preference arm,’ we might have gained some idea about why only 25 percent of the women randomly assigned to water actually received it compared with 50 percent of those who had chosen water. Surely, a twofold difference of 25 versus 50 percent matters a great deal in any intention-to-treat analysis, irrespective of whether one can massage it away by using statistics on inadequate numbers. Fourth, it is not easy to use statistics appropriately when comparing a so-named ‘randomized arm’ of 60, containing two ‘underarms’ of 40 and 20, with a haphazard ‘preference arm’ of 20, representing only 33 percent of the known preferences and subdivided in two ‘underarms’ of 10. It is not something on which I would endeavor to embark. Yet, there is something inherently incongruent when such use of statistics leads to conclusions that ‘‘randomisation does not affect the characteristics of women using the pool’’ and that ‘‘randomisation did not affect women’s satisfaction with their birthing experience’’ (9) in support of the idea that one needs a multicenter trial with much larger numbers to establish a few other (equally ill-founded?) statistical truisms. Challenging Water and Land–How Wet Can It Get? When detecting so many biases, it may be time to discover some of one’s own. I admit to be biased against both land and water birth. Through no fault of my own I was born into air. Water birth was only popular among dolphins at the time, and a land birth was out of the question because all the surrounding land was flooded by the sea. I am even more strongly biased in favor of randomized controlled trials (18,19). Bias permits one to forego the one-way traffic from introduction, through methods and results, up to conclusions when reading a paper, and start with the last one or two sentences instead. When doing so, we learn that a randomized
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controlled trial of water birth might reduce the average intelligence of mankind (3), while being definitely needed (4) and eminently feasible (9). As there is nothing to substantiate either one of these opinions when reading back to front, we may as well stick to my bias and show the randomized controlled trial some respect by using it appropriately and for genuine inquiries instead of mere decoration.
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