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Abstract

OBJECTIVE: To assess whether significant variations in observed cesarean rates in U.S. military hospitals may be attributed to differences in clinical case mix.

METHODS: Hospital discharge records for births in U.S. military hospitals in 2002 were grouped into mutually exclusive clinical strata to calculate predicted cesarean rates for subgroups defined by maternal race, health plan, hospital location, delivery volume, teaching status, and neonatal intensive care unit (NICU) status. The 95% confidence interval (CI) around each standardized ratio (SR) of the observed-to-predicted cesarean rate was used to assess statistical significance.

RESULTS: Observed cesarean rates were significantly higher than predicted rates for small hospitals (23.1% and 20.4%, respectively, SR 1.13, 95% CI 1.08–1.19), teaching hospitals (23.7% and 22.5%, respectively, SR 1.05, 95% CI 1.02–1.08), black women (25.1% and 22.8%, respectively, SR 1.10, 95% CI 1.05–1.14), and other minorities (22.7%, and 21.6%, respectively, SR 1.05, 95% CI 1.01–1.09). No significant differences between observed and predicted cesarean rates were found across hospital locations or NICU status. Significant differences found for non–managed care beneficiaries were attributed to teaching status of the hospitals in which they delivered.

CONCLUSION: Clinical case mix does not adequately account for the relatively high rates of cesarean delivery observed for small hospitals and teaching hospitals and among black women in the study population. Further study is recommended to identify additional clinical and nonclinical factors that should be considered when comparing performance across institutions, health plans, or individual providers.

LEVEL OF EVIDENCE: III

Over 3 decades of study on the rise in cesarean delivery rates in the United States and worldwide have identified a number of significant associations between cesarean rates and maternal, provider, institutional, and health plan–related factors. Initially, research focused on isolating the root cause of cesarean rate escalation with the intent of reducing or arresting further cesarean rate increases. More recently, studies have focused instead on identifying and addressing variation in cesarean delivery that may not be clinically justified. A number of case-mix adjustment methodologies have been proposed to support more meaningful comparisons of cesarean use between individual patients,1 physicians,2 hospitals,3–5 or health plans.6 These adjustment methodologies are based on the underlying assumption that cesarean rate variations that persist following a case-mix adjustment are attributable to differences in practice management and therefore represent an opportunity for utilization review and standardization.

We undertook a study to assess the extent to which differences in clinical case mix may explain cesarean rate variation observed among the Department of Defense health care beneficiaries who deliver in military hospitals. A study of this population provides several advantages. Despite the wide racial, cultural, and geographic diversity of Department of Defense beneficiaries, maternal socioeconomic status is generally not a significant indicator for cesarean delivery, presumably as a result of the uniform health care entitlement that guarantees equal access to health care services, regardless of the beneficiary's location, ability to pay, or prior medical condition.7 Additionally, Department of Defense beneficiaries receive health care services through a managed care plan or other types of health plan similar to those available in the commercial health care industry, all of which suggests that findings from studies of this population may have relevance for the national population.

Examination of the Department of Defense as a health care provider offers further opportunities for controlled study and comparison with the civilian population. All military hospitals are operated by the U.S. federal government, thus controlling for hospital ownership, a variable that impacts cesarean rate studies of the national population.8–12 Department of Defense hospitals are also geographically distributed across the United States, as well as Europe and Asia, enabling comparison with regional variations in cesarean rates that have persisted nationally for the past decade.13,14 These hospitals are, however, diverse in their environmental setting, size, depth, and breadth of health care services supported by each hospital, allowing comparison with civilian-sector cesarean trends associated with a hospital's delivery volume, teaching status, or presence of an neonatal intensive care unit (NICU).9,10,12,15,16

We made a comparison of observed and case mix–adjusted cesarean rates for live deliveries in U.S. military hospitals worldwide in 2002. We hypothesized that predicted rates based on clinical case mix would agree with the observed cesarean rates within a 95% confidence level for subgroups defined by maternal and hospital characteristics. Our methodology focused on adjusting for objectively diagnosed clinical conditions that have been previously associated with increased likelihood of cesarean delivery.
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MATERIALS AND METHODS

The study was found to be exempt by the Human Subjects Research Review Board Office of Regulatory Compliance and Quality. The study sample included all live deliveries that occurred in U.S. military hospitals during the calendar year 2002. Electronic discharge records for 53,215 live deliveries were compiled from 66 hospitals worldwide, including 48 hospitals located within the U.S. and 18 hospitals located in the U.S. territories and throughout Europe and Asia. The Department of Defense maintains enterprise-wide information systems that collect and consolidate electronic discharge records for every inpatient stay. The discharge records are coded from inpatient medical documentation per Joint Commission Accreditation of Healthcare Organizations standards and then assigned to a diagnosis-related group using a Department of Defense standard inpatient grouping program. Records are forwarded to a central data repository every month where they are processed for validity and consistency. A census of delivery records from 2002 was extracted from the central repository using SAS 8.2 software (SAS Institute, Cary, NC).

To identify method of delivery, we used diagnosis-related groups from the discharge data. The occurrence of diagnosis-related groups 370 and 371 (cesarean delivery with and without complication, respectively) was used to identify cesarean births. The occurrence of International Classification of Diseases, 9th Revision, Clinical Modification (ICD-9-CM) diagnosis code 654.2x (previous cesarean delivery) in combination with diagnosis-related groups 370 and 371 was used to identify women who had had a previous cesarean delivery. Data associated with stillbirths, abortions, or other non–live births were eliminated from the study.

Clinical conditions used to adjust cesarean rates for clinical case mix were identified using ICD-9-CM diagnostic codes listed in the electronic record (up to 8 diagnostic codes may be entered on the discharge record). The clinical conditions selected for inclusion in our study were modified from an adjustment methodology used by Peaceman, Feinglass, and Manheim17 and included previous cesarean delivery, multiple gestation, intrapartum complications (abruption placentae, placenta previa, and malpresentation), and medical risk factors for cesarean (hypertension, diabetes mellitus, excessive fetal growth, hydramnios, oligohydramnios, genital herpes, and human immunodeficiency virus [HIV]). Diagnoses of dystocia and fetal distress were excluded from our adjustment methodology because it has been suggested by Peaceman et al17 and others4,18 that these diagnoses are imprecise and may reflect post ad hoc justifications of cesarean use, rather than objectively assessed conditions. We added genital herpes and HIV to our list of medical risk factors, because both were positively associated with cesarean delivery in previous studies of the study population and elsewhere.19–21 The ICD-9 code for excessive fetal growth (656.6) was added as a proxy for high gestational weight. Maternal age was included as a risk factor in the adjustment methodology because of the general perception that women 35 years and older face a higher risk during pregnancy than their younger counterparts, even in the absence of clinical indications.22,23 We elected to exclude nonclinical maternal characteristics, including maternal race and health plan type, from our adjustment methodology. Instead, we treated these factors as independent variables in our analysis.1 The ICD-9-CM diagnosis codes used to identify each clinical condition are provided in Table 1. A logistic regression analysis was performed to confirm that each clinical condition was a significant indicator for a cesarean outcome in the study population.
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The presence or absence of one or more clinical conditions was used to assign each delivery record to a hierarchy of 18 mutually exclusive strata. The first 9 strata included women under the age of 35 years. The first and second strata included all prior cesarean deliveries with and without one or more comorbid conditions, respectively. The third and fourth strata included multiple gestations with or without one or more comorbid conditions, respectively, and with no indication of a prior cesarean delivery. The fifth and sixth strata included intrapartum complications with or without one or more medical risk factors, respectively, and no multiple gestations or prior cesarean deliveries. The seventh and eighth strata included deliveries with multiple or one medical risk factor, respectively, but no intrapartum complications, multiple gestations, or prior cesarean deliveries. The ninth and final stratum included all remaining deliveries that did not fit into one of the other strata, ie, deliveries that contained no indication for any of the clinical conditions examined in this study. The remaining 9 strata included women 35 years and older and repeated the clinical conditions established for the first 9 strata. The distribution of total deliveries, cesarean deliveries, and cesarean delivery rates across each stratum is presented in Table 2.
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Observed and predicted cesarean rates (case mix–adjusted rates) were calculated for subgroups defined by institutional characteristics (hospital location, delivery volume, teaching status, and presence of a NICU) and maternal characteristics (race and health plan). Hospital location was defined as 4 regions in the United States (Northeast, South, Midwest, West) and one for outside of the United States. The U.S. regions included in this study are consistent with those defined for studies of the national population.13 Delivery volume was defined by the number of live deliveries that took place in the hospital in 2002 (< 500, 500–1,199, 1,200–2,000, and > 2,000). Teaching status and NICU were defined dichotomously based on the presence of an active graduate medical education program in obstetrics or active NICU, respectively, in 2002. Four self-reported, maternal race categories were used (white, black, Asian, and other). The “other” race category includes American Indians, multiracial women, and women who chose not to classify themselves as white, black, or Asian. Hispanic ethnicity was not available from the data set; thus, no ethnicity-based comparisons were made. The health plan variable was dichotomized into TRICARE Prime if patients used the Department's managed care health plan and non-Prime if patients used one of the Department's preferred provider or fee-for-service plans.

Statistical Package for Social Sciences (SPSS 10.1.3, SPSS Inc, Chicago, IL) was used for the calculation and comparison of observed and predicted cesarean rates for each subgroup. The methodology for calculating predicted cesarean rates is similar to that used by the National Center for Health Statistics to age-adjust mortality rates.24,25 The predicted or case mix–adjusted rate is the rate that would be expected if all study subjects with the same clinical profile (ie, assigned to the same stratum) faced the same probability of delivering by cesarean delivery. Stratum-specific cesarean rates were calculated, and each woman's probability of cesarean delivery was then set equal to the rate associated with the clinical stratum to which she was assigned. Predicted cesarean rates were determined by calculating the mean probability of cesarean delivery for all women included in each subgroup. To determine if the observed and predicted cesarean rates for a subgroup differed significantly, a 95% confidence interval was calculated around the standardized ratio of the observed cesarean rate to the predicted cesarean rate. Algorithms for calculating the standardized ratio, standard error, and 95% confidence intervals are shown here.25

 Standardized ratio (SR) = observed cesarean rate/predicted cesarean rate

 Standard error (SE) = SR/square root of the number of observed cesarean deliveries

 95% Confidence interval (CI) = SR ± (1.96 × SE)
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RESULTS

The number of deliveries, cesarean deliveries, and cesarean delivery rate associated with each clinical condition used in our case mix–adjustment methodology is presented in Table 1. The condition-specific cesarean rates ranged from 29.2% to 73.6% for oligohydramnios and previous cesarean delivery, respectively. All clinical conditions were significant indicators for a cesarean outcome. Previous cesarean delivery was the strongest predictor of cesarean delivery (adjusted odds ration [AOR] 13.14, 95% CI 11.86–14.56), and diabetes mellitus was the weakest predictor of cesarean delivery (AOR 1.34, 95% CI 1.20–1.49).

The number of deliveries, cesarean deliveries, and cesarean delivery rate associated with each of the 18 clinical strata are presented in Table 2. The strata-specific cesarean rates ranged from 10.5% (stratum 9, under age 35 with no medical risk factors or complications) to 84.3% (stratum 11, age 35 or older with previous cesarean delivery and 1 or more comorbid conditions). Stratum 9 contained the largest number of deliveries, comprising roughly 61% of the total records examined in this study.

A comparison of the observed and predicted cesarean rates across institutional and maternal subgroups is presented in Table 3. The majority of deliveries, 46,656 of 53,215 (88%), took place in 48 hospitals located in the United States. The South had the largest number of hospitals and deliveries, followed by the West, Midwest, and Northeast. The Northeast and the Midwest were associated with the lowest and highest observed cesarean rates, respectively (19.7% and 23.4%). The lowest and highest predicted cesarean rates were observed for the Northeast and South (20.1% and 22.0%, respectively). No significant differences between observed and predicted cesarean rates were found for any location-based subgroup. The observed and predicted cesarean rates inside and outside the United States were similar.
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Roughly half of all deliveries in 2002 occurred in one of the 55 hospitals with a delivery volume of less than 1,200. Observed cesarean rates ranged from 20.5% to 23.1% in a bimodal pattern, reflecting the highest observed cesarean rates for the hospitals with fewer than 500 deliveries and more than 2,000 deliveries (23.1% and 23.0%, respectively). In contrast, the predicted cesarean rate was positively associated with increasing delivery volume (20.4% and 22.5% for the smallest and largest hospital subgroups, respectively). The observed cesarean rate was significantly higher than the predicted rate in hospitals with fewer than 500 deliveries (SR 1.13, 95% CI 1.08–1.19) and significantly lower than the predicted rate in hospitals with workload between 1,200 and 2,000 deliveries (SR 0.92, 95% CI 0.88–0.96).

Approximately one third of deliveries (17,342 deliveries) in this study occurred in the 9 teaching hospitals. Teaching hospitals were associated with higher observed and predicted cesarean rates than nonteaching hospitals. The observed cesarean rate in teaching hospitals was significantly higher than the predicted rate (SR 1.05, 95% CI 1.02–1.08). Conversely, the observed cesarean rate in nonteaching hospitals was significantly lower than the predicted rate (SR 0.97, 95% CI 0.95–0.99).

A total of 12 hospitals in the study sample had an active NICU during 2002. Both observed and predicted cesarean rates were higher in hospitals with active NICUs. The hospitals with NICUs had a higher-than-predicted cesarean rate, and those without NICUs had a lower-than-predicted cesarean rate, but the differences between the observed and predicted cesarean rates in each subgroup were not statistically significant. We performed an additional calculation to compare observed and predicted cesarean rates in the 9 teaching hospitals with NICUs and the 3 nonteaching hospitals with NICUs. The observed cesarean delivery rates were significantly higher than expected for teaching hospitals with NICUs (SR 1.06, 95% CI 1.02–1.09) and significantly lower for the nonteaching hospitals with NICUs (SR 0.92, 95% CI 0.87–0.97).

Observed cesarean delivery rates across race subgroups ranged from 20.5% for white woman to 25.1% for black women. Predicted cesarean delivery rates ranged from 21.6% for white and other women to 22.8% for black women. The observed cesarean rate for white mothers was significantly lower than expected (SR 0.95, 95% CI 0.93–0.97), and observed cesarean rates for black and “other” mothers were significantly higher than expected (SR 1.10, 95% CI 1.05–1.14 and SR 1.05, 95% CI 1.01–1.09 for blacks and others, respectively). Observed and predicted cesarean rates for Asian women were similar. Additional calculations performed to assess the impact of hospital teaching status on cesarean rates for race subgroups yielded significantly higher-than-predicted rates for black women in teaching hospitals (SR 1.20, 95% CI 1.12–1.28). Although not statistically significant, higher values for observed cesarean rates relative to predicted rates were found for white (SR 1.01, 95% CI 0.97–1.06) and other mothers (SR 1.07, 95% CI 0.99–1.14) as well (tabular data not shown).

Approximately 90% (47,965) of deliveries were to beneficiaries using TRICARE Prime, the Department's managed care health plan. TRICARE Prime beneficiaries were associated with a lower observed cesarean rate, but a higher predicted cesarean rate relative to their non-Prime counterparts. The observed cesarean rate for non-Prime beneficiaries was significantly higher than their predicted rate (SR 1.10, 95% CI 1.04–1.16). An additional calculation of the observed and predicted cesarean rates for non-Prime beneficiaries found that more than half of all deliveries to non-Prime beneficiaries occurred in teaching hospitals. Significantly higher-than-predicted cesarean rates were found for deliveries in teaching hospitals (SR 1.23, 95% CI 1.13–1.33), but observed and predicted cesarean rates were statistically similar for non-Prime births in nonteaching hospitals (SR 1.00, 95% CI 0.91–1.08).
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DISCUSSION

The findings of this study provide mixed support for our initial hypothesis. Case mix–predicted cesarean rates differed across subgroups, indicating that subgroups should be expected to have different cesarean delivery rates because of their differing case mix of patients. For subgroups defined by hospital location and NICU status, the observed cesarean rate was statistically similar to the rate predicted on the basis of the case mix of their patients. This was not the case for delivery volume, teaching status, maternal race, or health plan subgroups, however, where statistically significant differences between observed and predicted cesarean rates were found. This finding suggests that differences in practice management, as well as clinical case mix, contributed to variations in observed cesarean use for specific hospital settings and maternal subgroups.

Our findings were not consistent with studies of the national population that found persistently higher cesarean rates in the South, followed by the Northeast, and then the West and Midwest.13,14 The absence of significant differences in cesarean rates across locations is not surprising. The high degree of mobility for military physicians suggests that regional patterns of practice management are less likely to influence their clinical decision making over time. The high mobility of the patients (active duty service members and their families) suggests that even nonmilitary physicians who render care in military hospitals are exposed to a greater demographic diversity of patients than they would be if treating an exclusively civilian population. This expanded realm of clinical experience may provide a more uniform basis for clinical decision making that may also contribute to typically lower cesarean rates observed for Department of Defense beneficiaries when compared with the national population.7

Adjustment for case mix failed to explain the observed bimodal pattern of cesarean delivery across delivery volume subgroups. The smallest hospitals (< 500 deliveries) had the least complex case mix of patients but the highest observed cesarean rates. The relatively low predicted cesarean rate for this subgroup may be explained by anecdotal evidence that more complicated obstetrical cases were referred out of smaller hospitals that may not have been adequately staffed or resourced to support high-risk deliveries. Pregnancies initially considered low risk, however, may still have encountered problems during the onset of labor or delivery. In these situations, physicians in a resource-limited environment may have elected to deliver by cesarean rather than risk a complicated delivery for which the hospital was not properly equipped. This explanation is consistent with the higher observed cesarean rates in small hospitals, as well as with studies of cesarean use in the national population, which have suggested that changes in pregnancy and labor management practices may promote cesarean use as an alternative before entering into a potentially complicated labor.26,27

The literature contains mixed findings regarding the influence of teaching status on a hospital's cesarean rate.9,10,12,15,16 In our study, military teaching hospitals had a significantly higher cesarean rate than would be predicted on the basis of case mix. The rationale offered to explain the higher cesarean rates observed for smaller hospitals is not consistent with this observation. Although the 9 military teaching hospitals vary in size (at least 1 teaching hospital falls into each delivery volume subgroup), these facilities are generally staffed and equipped sufficiently to ensure that their graduate medical education programs can maintain their accreditation. Each of these teaching facilities has a NICU, which has generally been associated with lower cesarean rates in the literature.10,16 Furthermore, the disparity in observed cesarean rates between Prime and non-Prime beneficiaries appears to be attributable to the teaching status of the facility in which they delivered. Together, these findings suggests practice management in a teaching environment that may have promoted greater use of cesarean delivery than that in a nonteaching environment.

Predicted cesarean rates differed significantly from the observed rate for 3 of the 4 race subgroups in this study. This finding suggests either a weakness in the adjustment methodology or variations in practice management based on the race of the mother. The persistently higher cesarean rates for black women relative to whites and Asians in the study population and the national population warrants continued study.21

Advantages of this study include the large diverse population, the quality and completeness of the data source, and an ability to control certain variables that may confound studies of the national population, as previously discussed. Although not immune from the effects of selection bias, hospital and health plan selection bias is also likely to be diminished in the study population. TRICARE policy during 2002 mandated that all obstetrical patients receive care from a military hospital if one was located within 40 miles of their residence. Active duty women are de facto enrolled in TRICARE Prime, whereas family members and retirees are offered enrollment only if it is available in their area.

Several limitations must be considered when interpreting these findings, one of which involves potential risk factors for cesarean that were not included in our adjustment methodology. These include gestational age and congenital anomalies of the newborn, neither of which was available from the study data set. Neither was maternal parity readily available. Past studies have shown that primiparity is a significant risk factor for primary cesarean across all maternal age groups.22 In the absence of adjustment for parity, cesarean rate variation may reflect differing ratios of primiparous to multiparous women across subgroups.

Although our methodology made a broad attempt to account for the presence of comorbid conditions, we did not address cesarean rate differences for specific combinations of comorbidities. To do so would likely have yielded a more refined estimate of the predicted cesarean rate, but it is not clear that the overall findings would have been altered by the creation of additional clinical strata in the adjustment methodology.

The potential for inconsistencies in the coding of birth records represents a challenge to the accurate assessment of cesarean delivery rates in both the study population and other populations. Variability in the interpretation and coding of obstetric complications for a patient population of the size, diversity, and distribution of our study population is inherent. Because this study used the presence of specific ICD-9 codes in the discharge records to identify clinical complications, omission or misassignment of a code may have resulted in the patient's assignment to the wrong clinical strata. At a minimum, inconsistent coding would introduce random variation in cesarean rates across subgroups. There is no evidence to assume, however, that the coding inconsistencies would occur more frequently for one subgroup than for another or change the patterns of cesarean delivery observed across study subgroups.

The clinical significance of the statistically significant findings from this study are difficult to assess. Because the predicted cesarean rates for each subgroup were calculated using the study population as the reference rather than an external population or objective benchmark, our findings only speak to the relative difference in rates between subgroups. For example, the differences in observed and predicted cesarean rates for teaching hospitals translates into approximately 49 women in teaching hospitals who had cesarean deliveries that may not have been clinically justified according to mean obstetrical practice across all U.S. military hospitals in 2002. In contrast, 45 women in nonteaching hospitals delivered vaginally despite a clinical profile that predicted a cesarean delivery using the same mean obstetrical practice as the standard. When the size of the study population is considered, this finding indicates that cesarean decision making was not consistent with mean obstetrical practice in less than 0.2% of obstetrical cases. The percentage of patients affected would inevitably change if a different standard were used for case mix adjustment. Whether the Department of Defense mean obstetrical practice represents the best standard for assessing whether cesarean rates are appropriate is not clear. Regardless of the standard used, the contribution of this study lay, not so much with the absolute rates or rate differences, but with the patterns of unexplained cesarean rate variation that guide Department of Defense policy makers in their efforts to promote uniform delivery of obstetrical care throughout the beneficiary population.

Although the case mix–adjusted cesarean rates calculated in this study have little direct applicability for rate comparisons with other populations, our overall findings support previous conclusions that advocate the importance of case mix when comparing cesarean rates across a population. Case mix adjustment exclusively, however, is not adequate for predicting the frequency of cesarean use in all situations. Despite the promulgation of The American College of Obstetricians and Gynecologists and other guidelines designed to standardize clinical practice, clinical decision making appears to be influenced by factors independent of a woman's medical condition. It is reasonable for a physician to consider environmental factors, such as facility staffing and resources available to support a complicated delivery, when making decisions about a patient's course of treatment. An attempt to consider both the case mix of patients and limitations posed by delivery environment is recommended for future studies that focus on assessing and comparing performance across institutions, health plans, or individual providers.
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Table 1. Diagnosis Codes for Selected Clinical Conditions, Numbers of Deliveries and Cesarean Deliveries, Cesarean
Delivery Rate, and Adjusted Odds Ratios for All Live Births in U.S. Military Hospitals, 2002

ICD-9-CM No. of No. of Cesarean  Cesarean
Diagnosis Deliveries* Deliveries’ Delivery AOR (95% Cl)
Description Code (n = 53,215) (n = 11,602) Rate* P=.158%
Previous cesarean delivery 654.2 5,665 4,172 73.6 13.14 (11.86-14.56)
Multiple gestation 651 602 339 56.3 2.71 (2.26-3.24)
Antepartum hemorrhage, abruptio 641 624 347 55.6 4.45 (3.71-5.34)
placentae, and placenta previa

Malpresentation' 652 4,494 1,971 439 3.01 (2.74-3.33)
Hypertension" 662 4,950 1,560 315 1.57 (1.42-1.73)
Diabetes mellitus” 648.0, 648.8 2,579 874 33.9 1.34 (1.20-1.49)
Excessive fetal growth 656.6 1,233 41 35.8 1.88 (1.63-2.18)
Polyhydramnios 657 280 121 432 1.87 (1.42-2.46)
Oligohydramnios 658.0 1,994 583 29.2 1.43 (1.26-1.61)
Genital herpes 663.0 373 119 319 1.56 (1.22-2.00)
HIV** 641 1 1 100 x

ICD-9-CM, International Classification of Diseases, 9th Revision, Clinical Modification; AOR, adjusted odds ratio; CI, confidence interval; HIV,
human immunodeficiency virus.

* Number of delivery records coded with selected risk factor or intrapartum complication.

* Number of cesarean delivery records coded with selected risk factor or intrapartum complication.

* Number of cesarean deliveries per 100 live births coded with selected risk factor or intrapartum complication.

$ Hosmer and Lemeshow Goodness of Fit Test statistic > .05, indicates a well-fitting model.

I Codes 652.1 and 652.5 were excluded from the coding of the dichotomous indicator for malpresentation.

" Includes codes for chronic hypertension. preeclampsia, and eclampsia.

* Includes codes for chronic and gestational diabetes.

*#* HIV was excluded from the regression analysis because of the low occurrence of the condition.
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Table 2. Description, Numbers ot Deliveries and Cesarean Deliveries, and Cesarean Delivery Rate for Mutually Exclusive
Clinical Strata Used to Case Mix Adjust Cesarean Rates for All Live Births in U.S. Military Hospitals, 2002

No. of No. of Cesarean Cesarean
Deliveries* Deliveries” Delivery
Strata Age (y)/Description (n = 53,215) (n = 11,602) Rate*

1 < 35 with previous cesarean and = 1 selected 1,135 852 75.1
medical risk factor or complicationsS!

2 < 35 with previous cesarean and no 3,606 2,602 722
additional medical risk factors or
complications®!

3 < 35 with multiple gestation and = 1 selected 314 197 62.7
medical risk factors or complications™l

1 < 35 with multiple gestation and no 143 1 28.7
additional selected medical risk factors or
complications®!

5 < 35 with intrapartum complications and = 1 761 400 52.6
selected medical risk factors™!

6 < 35 with intrapartum complications and no 3,215 1,154 35.9
additional selected medical risk factorsS!

7 < 35 with = 1 other selected medical risk 742 260 35.0
factorsS!

8 < 35 with 1 other selected medical risk 6,663 1,356 204
factor®!

9 < 35 with no selected medical risks factors or 32,383 3,332 10.3
complications®!

10 = 35 with previous cesarean and = 1 selected 332 280 84.3
medical risk factors or complications™!

11 = 35 with previous cesarean and no 592 438 74.0
additional medical risk factors or
complications!

12 = 35 with multiple gestation and = 1 selected 57 30 52.6
medical risk factors or complicationss!

13 = 35 with multiple gestation and no 18 8 444
additional selected medical risk factors or
complications’!

14 = 35 with intrapartum complications and = 1 95 58 61.1
selected medical risk factors™!

15 = 35 with intrapartum complications and no 237 118 49.8
additional selected medical risk factorsS!

16 = 35 with = 1 other sclected medical risk 116 35 30.2
factors™!

17 = 35 with 1 other selected medical risk 657 158 24.0
factor®!

18 = 35 with no selected medical risks factors or 2,149 283 13.2
complications’!

* Number of deliveries included in each stratum.

 Number of cesarean deliveries included in each stracum.

* Number of cesarean deliveries per 100 live births included in each stratum.

S Intrapartum complications include indicators for malpresentation, antepartum hemorrhage, abruptio placentae, and placenta previa.

I Medical risk factors include indicators for hypertension, diabetes, excessive fetal growth, polyhydramnios, oligohydramnios, genital herpes,
and HIV.





