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Précis
This article quantifies and compares birthing charges and safety figures among modalities.  The combined analysis permits rational decisions based on cost-effectiveness tradeoffs.

Abstract

As health care costs increase and a growing number of women are without insurance, the one health service that every human needs deserves further attention.  Even for the 40 percent of births covered by Medicaid, safe birthing alternatives that permit a reduction in the $150 billion Medicaid burden would allow the nation to devote more resources to other urgent priorities.  Informed birthing decisions cannot be made without information on costs, success rates, and any necessary tradeoffs between the two.  This article provides the relevant information for hospital, home, and birth center births.  The average uncomplicated vaginal birth costs 68% less in a home than in a hospital, while births initiated in the home offer a lower combined rate of intrapartum and neonatal mortality and a lower incidence of cesarean delivery.
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Introduction

The ascent of health care costs and the number of uninsured women are legendary concerns.  The causes and cures are less obvious.  Given that pregnancy and childbirth account for the largest proportion of uncompensated care cases and dollars (1), further attention to the cost effectiveness of childbirth alternatives seems justified.  Even for the 40 percent of births covered by Medicaid, safe birthing alternatives that permit a reduction in the $150 billion Medicaid burden would allow the nation to devote more resources to other urgent priorities.  

Although it is not surprising that home births are less expensive than hospital or birth center births, it is not clear why less than one percent of expectant mothers in the United States take advantage of this lower-cost alternative (2, 80).  The reasons may involve successful advertising by hospitals, societal norms, or the limited availability of midwives in some areas (3, 1034).  They may also include a perception that home birth is not such a bargain when one considers the costs and risks together.  The purpose of this paper is to address this latter issue of cost effectiveness. 

Cost-effectiveness analysis deals with the economic reality that tradeoffs are sometimes made between dollars and success rates.  Even in the field of medical care, society does not necessarily embrace the most successful nor the least expensive options, but those which provide the most reasonable combinations of expense and success.  A common example involves the assessment of a patient with hypertension for evidence of target organ damage.  An echocardiogram of the heart is a good test for this, with a price of about $500.  Most people choose the less accurate electrocardiogram for about $50 (4).  It is clearly not enough to know that particular birthing options are relatively safe or that others are relatively inexpensive.  In order to make rational decisions about birthing alternatives, those involved must know how safe they are and how exactly the charges compare.  This paper provides information on charges, success rates, and cost-effectiveness ratios for hospital, birth center, and home births.

Definitions

The calculation of cost-effectiveness ratios permits meaningful comparisons among birthing alternatives.  Gold et al. (5, 27) define the cost-effectiveness ratio as the difference in the alternatives' costs divided by the difference in their effectiveness.  Costs here are defined as charges to the mother for a routine birth.  While lower birthing charges may reflect lower costs to the health care provider as well, economic theory and evidence (6, 331) suggest that the prices of goods and services do not necessarily mirror the costs of their provision.  Provider costs can be masked by profits or subsidization.  Particularly when competition among providers is limited, charges may be driven more by what customers are willing to pay than by the costs of making the services available.  In contrast, larger corporations providing health care may be able to subsidize one area with profits from another, meaning that costs to such providers could be underrepresented by charges.  It should be clear that by using charges, we are measuring cost effectiveness from the perspective of mothers, governments, insurance companies, and other purchasers of birthing services.  Similar definitions of birthing costs are common in the literature on costs and outcomes of nurse-midwives and physicians, as summarized by Knedle-Murray et al. (7).

Effectiveness in this context shall be defined as a birth without intrapartum fetal or neonatal mortality.  The limitations of the available data precluded the inclusion of morbidity.  For another view, effectiveness is later defined to mean a birth without cesarean section.  The cost-effectiveness ratio can thus be interpreted as the cost of increasing the likelihood of a normal birth by one in one thousand.  For example, a cost-effectiveness ratio of 100 between option A and option B would mean that by choosing the more expensive option, one pays $100 for each increment of 1/1000 in the probability of a normal birth.  There are any number of combinations of costs and success rates that could generate this cost-effectiveness ratio.  One example would be if option A were $300 more expensive and increased the probability of a normal birth from 990 in 1000 to 993 in 1000.  When one option is both more effective and less expensive, it is said to dominate the other option.  In this case the cost-effectiveness ratio would be negative, and its calculation would be unnecessary because the dominant option is clearly superior based on these criteria.  We present empirical evidence on costs and outcomes separately, and then identify dominant and cost-effective modalities.

Sample

All of the outcome data in the sample are for low-risk mothers, and all of the charge data are for uncomplicated births.  The 11,592 births included in the hospital study by Eden et al. (8) were selected out of 60,456 births at 12 participating hospitals.  Exclusions included mothers under 16 and over 39 years of age, low birth-weight infants, twins, nonvertex presentations, repeat cesarean sections, and women with major medical or prenatal problems.  The outcome data and the first round of charge data are from the same time period.  The home birth outcome data come from descriptions of 11,788 intended home births managed by certified nurse midwives (CNMs) between 1987 and 1991 (9).  Sixty responses came from midwives in 29 states, and represent 66% of the 90 known home birth practices operated by CNMs.  Based on birth certificate data listing the place and attendant at birth, the births in the study represent about two-thirds of all home births attended by nurse-midwives during that time period.  

The first sample of home birth charges comes from participants in the outcome study, and is for the same 1987-91 period.  Fifty-seven (95%) of the 60 practices responded to the cost inquiry or follow-ups.  A second cost study was performed in 1998 to verify that the 1991 findings accurately reflect current charge relationships.  Charge information was collected from 54 practices in 26 states, with a response rate of 71%.  Follow-up phone, mail, and e-mail contacts were used to avoid the bias that could result from a sampling of only those who readily replied to the questionnaires.  Each of the samples is diverse in its representation of regions of the country and urban/rural practices.

Data limitations result from the retrospective nature of the study and the response rate.  It is possible that some adverse outcomes were not reported, or that the one-third of home birth practices that did not respond had a disproportionate number of undesirable outcomes.  Although non-respondents were not systematically queried to discover why they did not respond, several of the midwives who did not return the survey indicated the constraints of time or record keeping as their primary reasons for noncompliance.  In their survey of past literature on birth settings for low-risk pregnancies, Albers and Katz (10, 216) point out that many studies comparing birth settings consider only a few hundred births.  The outcome and cost studies used in the current research capture a majority of the home births performed by CNMs during the sample period.

Methods

In 1992 the ad hoc Home Birth Committee of the American College of Nurse-Midwifery (ACNM) attempted to identify certified nurse-midwives providing home birth services.  The outcome survey was mailed to every nurse midwife identified by the ACNM who was currently performing home births.  In order to identify CNMs who were not known to the ACNM, notices were also placed in several home birth related journals.  The combined pool of 90 home birth practices received a retrospective, descriptive written questionnaire asking for outcome data from log books on both home birth and transfer outcomes.  A copy of the survey instrument is appended below.  Additional information on the methodology of the outcome study is available in the first outcome report (9).

The first cost study was performed in 1996 using all but three of the practices from the outcome study.  Participants received a second survey asking what they charged for their prenatal delivery services.  They were also asked if their practice was in an urban or rural location and for their consent to use this data.  At the time of the second cost study, many of the CNMs from the first studies were either unable to be reached or no longer performing home births.  To obtain an adequate sample, additional listings were obtained from the Midwifery Today E-Mail Directory and the ACNM’s Directory of Nurse-Midwifery Practices.  Every eligible CNM from these lists received a phone interview and/or e-mail questionnaire verifying that they currently practiced home births, and asking for their location, consent, and charge for home births in 1998.

Of course, some deliveries intended for birth centers or homes involve complications that require hospitalization.  The cost of a birth could be calculated as a weighted average of the costs of every possible outcome after deciding on a particular birth location.  For example, of the 11,788 women in the outcome survey who intended to give birth at home, 8% were transferred to hospital settings after the onset of labor.  After delivery, 0.8% of women were transferred to the hospital and 1% of newborns were transferred.  We could multiply the 90% chance of a birth completed at home by the average charge for a home birth and add that to 8% multiplied by the average cost of complications that result in transfer during labor and so on, incorporating all of the possibilities.  This would give us the weighted average charge for births intended for the home.  

An alternative is to note that given a problem that necessitates hospital care, the additional treatment cost is similar regardless of where the birth was intended to occur.  For a woman who intended to give birth at home, the costs accrued if she must transfer to the hospital are likely to be the same as if the birth were planned for the hospital, if not less due to less expensive prenatal care provided by the midwife.  If the trip to the hospital is made in the same way that it would have been if a hospital birth were planned, the added transportation costs will be the same as well.  However, if transportation by ambulance is necessary when it would not have been if the birth were initiated in the hospital, an added cost of home birth arises.  The cost survey results indicate that 1.2% of intended home births included an ambulance transport.  Based on this figure and an estimated ambulance/medic cost of $800, the average emergency transportation cost of a home birth is $9.60 (0.012 x $800).  Since a hospital or birth center birth entails a certain transportation cost that depends on the mode and distance of travel, the difference between average transportation costs for home and out-of-home births is negligible (and at most $9.60).  

There is little point in comparing the cost of emergency hospital care among birthing modalities because all of this emergency care is given in the same place.  Further, since the data on low-risk mothers indicate that non-routine procedures are more likely to be used in hospital births than in those initiated in homes or birth centers, the average additional cost for problem cases would be the largest for hospitals.  For example, compared with women who plan a home birth, low-risk women who plan a hospital birth are about three times more likely to undergo a cesarean section costing over $11,000 (see below).  Thus, by comparing the costs of routine births, we are looking at a conservative estimate of the difference in the costs of home and hospital births.

Results

As explained in the introduction, rational decisions regarding birthing alternatives cannot be made without information on both the cost and the success rates of each modality.  For this reason, cost and outcome data are provided below.  Table 1 summarizes the results of the cost study.  The average charge for a home birth was $1548 in 1987, increasing 10% to $1711 in 1991.  The increase in home birth charges was one-half the general rate of inflation in the United States, and one-third the rate of inflation for the medical profession (2, 119).  Between 1991 and 1998, the general price level rose 20%, and the average charge for home births rose 6.5% to $1823.  The cost for home births was as low as $350 in 1987, $500 in 1991, and $800 in 1998.  The highest home birth charges ranged from $3000 - $4500 over the same period.  Due in part to the typical lags in data availability, the most complete data on charges for each of the birthing alternatives are for 1991, so that year is the focus of this study.  Hospital birth charges increased by a greater percentage between 1993 and 1996 than home birth charges did between 1991 and 1998 (10% for hospitals versus 6.5% for home births) (11), (12), so it is safe to assume that our 1991 comparison is a conservative estimate of the current cost differential between home and hospital births.  Although 1998 data on hospital charges were unavailable at the time of this writing, estimates were made based on 1996 data and the Consumer Price Index for more recent comparisons.

Table 2 summarizes the results of the outcome study (9) and related studies of hospitals (8), (13) and birth centers (14).  The total rates of intrapartum and neonatal mortality and cesarean deliveries for births that began in the home (whether or not there was a need to transport to a hospital) compare favorably to those occurring in hospitals.  Hospitals have the highest rates of cesarean sections and neonatal mortality, while home births offer the lowest cesarean section rate, and birth centers offer the lowest neonatal mortality rate.  There were no intrapartum fetal deaths reported in the twelve hospitals for which data was broken down between births with and without congenital anomalies.

In terms of intrapartum fetal and neonatal mortality, home births and birth center births dominate hospital births, meaning that home and birth center births are both less expensive and safer than hospital births.  The cost effectiveness ratio between home and birth center births is 2624, indicating that in birth centers there is an additional charge of $2624 per increase of 1/1000 in the probability of avoiding intrapartum or neonatal mortality.  The largest difference in mortality rates among these three birthing alternatives is about one in one thousand.  What is significant is that home births, and birth center births to a lesser extent, require fewer resources and do not necessitate a sacrifice in terms of safety.  In regard to cesarean sections, home births dominate birth center and hospital births, and birth center births dominate hospital births.  (When one alternative dominates another, a cost effectiveness ratio is not calculated because there is not a tradeoff between cost and effectiveness.)

Discussion

The Health Insurance Association of America reports that the average total charge for uncomplicated vaginal deliveries in 1989 was $4334 (15).  Mushinski provides updates of this figure for 1993 (11) and 1996 (12) based on over 40,000 deliveries covered by MetLife group health insurance.  She found that the average total charge for an uncomplicated vaginal birth was $6430 in 1993 and $7090 in 1996.  Hospital fees made up 55 percent of these charges.  Assuming a steady increase in charges between 1989 and 1993, the cost in 1991 for a hospital birth was $5382.  Stone and Walker (16, 305) report a 1991 figure of $4673 for a low-risk hospital labor and delivery.  Adding the $700 charge Stone and Walker estimate for prenatal care by a CNM, the two 1991 hospital charge estimates are almost identical.  If charges increased at the same 3.3% annual rate (about the general rate of inflation) between 1996 and 1998 as they did between 1993 and 1996, the average 1998 hospital charge would be $7567.

In their cost-effectiveness analysis of hospital versus birth center care, Stone and Walker (16) report that the average birth center charged $3385 for an uncomplicated delivery in 1991.  Adjusting this figure for the general rate of inflation using the Consumer Price Index, this is equivalent to a charge of $4049 dollars in 1998.  Based on the 1991 figures for uncomplicated vaginal deliveries, the average charge for a home birth was 32% of the average charge for a hospital birth, and 51% of the charge of a birth center birth.  Based on the 1998 data and estimates, home birth charges are 24% and 45% of hospital and birth center charges respectively.  In concurrence with the comparisons of hospital and birth center care in the present study, Stone and Walker concluded that hospitals are “a less appropriate model of care for a low-risk birth” (16, 305).

The Health Insurance Association of America reports an average charge for cesarean deliveries in 1989 of $7186 (15).  Looking at over 10,000 group health claims for this category of birth, Mushinski found an average charge for uncomplicated cesarean sections of $11,000 in 1993 (11) and $11,460 in 1996 (12).  Assuming a steady increase in charges between 1989 and 1993, and adjusting for inflation between 1996 and 1998 with the Consumer Price Index, Mushinski’s figures correspond with 1991 and 1998 charges of $9092 and $11,898 respectively.  The cesarean section rate in the home birth study was 3 percent, while the national average was 22.6 in 1991 and 20.6 in 1996 (12).  The higher hospital cesarean rates are partially a reflection of high-risk women who typically give birth in the hospital setting.  Looking only at low-risk hospital births, the cesarean rate varies considerably among studies, but is consistently several times higher than for home births.  Goyert et al. (13) found a 26.9% cesarean rate among 1533 births, Rooks et al. (14) report a 8.3% rate from a study of 8135 births, and Stone and Walker (16) report a 9.5% rate among 2256 births.  For birthing center births, Rooks et al. (14) found a 4.4% cesarean section rate among 11,814 low-risk births.  The large disparity in the use of cesarean deliveries between low-risk births initiated in hospitals and homes represents an added expected cost for a hospital delivery of about $300 (calculated by multiplying the approximately 7% additional chance of a cesarean section by the added cost of $4331).

Advocates of home birth claim a broad range of benefits beyond safety and cost.  These include the mother’s familiarity with the environment and the attendant(s), and the ability of mother and baby to bond in relaxed surroundings (17).  The psychological benefits of home birth may also translate into indirect safety and monetary benefits.  Anderson and Greener (20) found unusually high rates of breast feeding among home-birthed babies.  As formula-fed babies are known to have higher morbidity rates (18), (19), the cost of future medicines, doctors visits and hospitalizations could be lower for home-birthed children.  It should be recognized that hospitals and birthing centers are making efforts to provide more comfortable environments as well.  Improvements sometimes include the availability of birthing suites and hot tubs, and the omission of nurseries so that mother and baby are not separated after birth.

Conclusions

Childbirth makes up one-fifth of all health care expenditures (11), and is the most frequent cause for hospital admission (21).  As the burden of health care costs increases and a growing number of women are without insurance (22, 120), (23), (24), states grapple with the appropriate legality of birthing alternatives (25) and expectant mothers weigh the options currently available to them.  Home births managed by certified nurse-midwifes are a relatively safe and inexpensive modality that is unavailable to some and unused by all but a fraction of one percent of expectant mothers (2, 80).  Relative to hospital births, home births offer lower rates of neonatal mortality and cesarean births.  At the same time, home births offered an average savings of 68% and 49% relative to the charges for hospital and birth center births respectively in 1991.  Further, between 1991 and 1998, the savings from home delivery have increased to an estimated 76% and 55% relative to hospital and birth center charges.  This research supports the conclusion that home birth is a cost-effective health care alternative that warrants further attention. 
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Table 1

Summary of Cost-Study Results


Mean


Median



	Home Births (1998)
	1823


	1700
	809


Home Births (1991)

1711


1738


597




Home Births (1987)

1548


1500


584




Urban Home Births (1991)

1844


1800


613




Rural Home Births (1991)

1471


1500


496




Birth Centers (1991)

3385


n/a


n/a




Hospitals (1991)

5382


n/a




Note:  All figures are in dollars.  The abbreviation n/a means not available.  The home birth charges are from the present study, the birth center charge is from (16), and the hospital charges are an average of figures from (11) and (15).

Table 2

Summary of Outcome-Study Results

	Intended Location of 


Low-Risk Births
	Intrapartum 


Mortality

(per 1000)
	Neonatal 


Mortality

(per 1000)
	Intrapartum 

& Neonatal

(per 1000)
	Cesarean

Birth Rate

(percent)

	Home 

(all)
	0.7
	1.3
	2.0
	3

	Home 

(without congenital anomalies)
	0.7
	0.2
	0.9
	0.3

	Birth Center 

(all)
	0.4
	0.8
	1.3
	4.4

	Birth Center 

(without congenital anomalies)
	0.3
	0.3
	0.7
	n/a

	Hospital 

(all)
	0.0
	2.2
	2.2
	8.3 - 26.9

	Hospital 

(without congenital anomalies)
	0.0
	2.0
	2.0
	n/a


Note:  The home birth data are from (9).  The birth center data are from (14) and the hospital birth data are from (8), except the second cesarean birth rate for hospitals which is from (13).  The abbreviation n/a means not available.

HOME BIRTH SURVEY                                                        Code # _____

1. What were the total numbers of home births you attended in

1991 _____
1990 _____
 1989 _____
1988 _____ 1987 _____

2. What were the total number of transfers for the years 1987-1991

AP    _____ 
IP      _____

PP     _____ 
NB    _____

3. Do you have a formal agreement with an MD consultant for referral of patients needing medical care? 
yes ____


no ____

OBGYN ___
FP ___

other ___

4. Do you have written protocols that are guidelines for acceptance in to care in your practice?    yes ____    no ____

5. Do you exclude the following from your home birth service?

breech ___,  twins ___,    < 35 weeks ___,    > 42 weeks ___,

hypertensive disorders ___,    Thick meconium ___,    VBAC ___

6.   Do you follow the guidelines for home birth recently made available by the ACNM

      Home Birth Committee?    yes ___    no ___

7.   Would you be willing to follow the above guidelines if it would make it more likely 

       for us to obtain malpractice insurance?    yes ___   no ___

8.   Do you bring an assistant to your births?    yes ___    no ___

      If so is that person an RN ___   CNM ___    LPN ___    Unlicensed birth assistant ___

9.    Are you currently AAP/AHA certified in neonatal resuscitation?    yes ___    no ___

       If you use assistants, are they?    yes ___    no ___

10.   Are you enrolled in the ACNM continuing competency program?

        yes ___     no ___

11.    Do you carry the following to all deliveries?


a.  IV equipment ___


b.  O2 ___


c.  ambu bag ___


d.  laryngoscope ___


e.  ET tubes ___


f.  delee or other oral suction ___


g.  pitocin, methergine ___


h.  fetoscope ___

12.   How many of the babies born at home under your management from 1987 to 1991

        had apgar scores under 7 at 5 minutes.

13.   How many of the babies born at home under your management from 1987 to 1991

        had possible birth injuries  ___   or congenital anomalies.    ___

14.   List the birth injuries and congenital anomalies for all babies where the intended site 

        of birth was home at the beginning of labor, even if a transfer was done before 

        delivery.  Describe any known long term sequelae.  Use additional paper if needed.


injury or anomaly




long term sequelae

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.   On the next page there is a table for you to give us information on your total 

        transfers from 1987 to 1991.  Please put each reason for transfer sideways in the 

        column.  Then follow down the column answering the questions about that transfer.  

        You may need to Xerox this graph if you have additional transfers.


Thank-you for your time and effort.

1
1

