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Midwifery Care Measures in the Second Stage of Labor
and Reduction of Genital Tract Trauma at Birth: A
Randomized Trial
Leah L. Albers, CNM, DrPH, Kay D. Sedler, CNM, MN, Edward J. Bedrick, PhD,
Dusty Teaf, MA, and Patricia Peralta

Genital tract trauma after spontaneous vaginal childbirth is common, and evidence-based prevention
measures have not been identified beyond minimizing the use of episiotomy. This study randomized 1211
healthy women in midwifery care at the University of New Mexico teaching hospital to 1 of 3 care measures
late in the second stage of labor: 1) warm compresses to the perineal area, 2) massage with lubricant, or 3)
no touching of the perineum until crowning of the infant’s head. The purpose was to assess whether any of
these measures was associated with lower levels of obstetric trauma. After each birth, the clinical midwife
recorded demographic, clinical care, and outcome data, including the location and extent of any genital tract
trauma. The frequency distribution of genital tract trauma was equal in all three groups. Individual women
and their clinicians should decide whether to use these techniques on the basis of maternal comfort and other
considerations. J Midwifery Womens Health 2005;50:365–372 © 2005 by the American College of
Nurse-Midwives.

keywords: childbirth, midwifery, perineal management, genital tract trauma, perineal trauma
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NTRODUCTION

pproximately 3 million women give birth vaginally each
ear in the United States,1 and most experience trauma to
he genital tract from episiotomy, spontaneous obstetric
acerations, or both.2 Since 1980, the frequency of use of
pisiotomy has steadily declined from 64% of vaginal
irths to under 30%, but in this same interval, repaired
bstetric perineal lacerations have risen from 11% to more
han 40% in vaginal births.2,3 The continued decline in
sage of episiotomy is supported by evidence from re-
earch, which shows that routine episiotomy confers more
arm than benefit.4 But no evidence is available on how
est to reduce spontaneous genital tract lacerations after
ormal vaginal childbirth.
Trauma to the genital tract at birth can cause short-

erm and long-term problems for new mothers. The
egree of postnatal morbidity is directly related to the
xtent and complexity of genital tract trauma.5 Short-
erm problems (immediately after birth) include blood
oss, need for suturing, and pain. Protracted pain and
arying degrees of functional impairment affect many
omen as well. At 8 weeks after birth, 22% of new
others have reported continued perineal pain, and for

ome women, pain may persist for a year or longer.6

enital tract lacerations after childbirth also weaken the
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o
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oom 216, Albuquerque, NM 87131-5688. E-mail: lalbers@salud.unm.edu

ournal of Midwifery & Women’s Health • www.jmwh.org
2005 by the American College of Nurse-Midwives

ssued by Elsevier Inc.
elvic floor muscles. Thus, bowel, urinary, and sexual
unction after childbirth may be adversely affected.7

herefore, finding ways to prevent even some of this
rauma would benefit many women. It would also sim-
lify postpartum care by reducing the need for drugs,
uturing, treatments, and future office visits to help
omen cope with the aftermath of genital tract trauma.
Midwives use a variety of hand techniques in the

econd stage of labor, whether practicing in or out of
ospitals, in the belief that these may help lower genital
ract trauma rates after vaginal birth.8,9 Two techniques,
arm compresses and massage with lubricant, have
otential therapeutic effects as detailed in textbooks for
hysical therapists and massage therapists. These include
asodilatation and increased blood supply, tissue stretch-
ng or extensibility, muscle relaxation, and altered pain
erception.10 –13 The choice of hand maneuvers is a
linical decision at every birth and may vary according
o patient data, clinician preference, and institutional
orms. At present, no firm evidence supports any specific
ecommendations on perineal management in the time
eriod prior to vaginal birth to reduce spontaneous
acerations.

The main objective of this study was to compare
erineal management techniques late in the second stage
f labor to determine if any method was more effective
n reducing trauma in the genital tract with spontaneous
aginal birth.14 The techniques compared were 1) warm
ompresses, 2) massage with lubricant, or 3) no touching

f the perineum until crowning of the infant’s head. The
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rimary dependent variable was an intact genital tract
defined as no tissue separation at any site) after the
irth.

ETHODS

ime Frame and Study Setting

his study was carried out at the University of New
exico Health Sciences Center (UNMHSC), from 2001

o 2005. Randomization of women in labor occurred over
8 months (October 2001 to December 2004). During
his period, no substantive changes occurred in the
linical environment at UNMHSC, the midwifery group,
r the patient population.
The UNMHSC in Albuquerque is the only teaching

ospital in the state of New Mexico. Midwifery has been
part of the Department of Obstetrics and Gynecology

or nearly 30 years. Twelve experienced nurse-midwives
aintain a busy clinical practice and teach a variety of

tudents. The midwives conduct more than 10,000 am-
ulatory care visits and approximately 800 births per
ear at the University Hospital. They also perform
idactic and clinical teaching on a variety of topics,
ncluding identification and suturing of genital tract
rauma at birth for nurse-midwifery students, medical
tudents, and interns in family medicine and obstetrics.
he patient population primarily consists of non-His-
anic whites, American Indian, and Hispanic women
rom Albuquerque and the surrounding areas. Evidence-
ased care regarding episiotomy in vaginal birth is
racticed by all birth attendants at UNMHSC (midwives,
bstetricians, and family physicians), and the episiotomy
ate is under 1% for all provider groups.

onsent and Eligibility

he study protocol and consent forms were approved by the
uman Research Review Committee of the UNM-
SC (the local Institutional Review Board) and also by the
ational Indian Health Service Institutional Review Board.
atients in midwifery care at any of 5 ambulatory care sites
ere eligible to consent for the study if they were 18 or

eah Albers, CNM, DrPH, FACNM, FAAN, has been a midwifery teacher
nd researcher at the University of New Mexico College of Nursing since
991. She was the principal investigator for this study.

ay Sedler, CNM, MN, FACNM, has been Chief of the Nurse-Midwifery
ivision and a faculty member in the Department of Obstetrics and Gynecol-
gy, University of New Mexico Health Sciences Center since 1983. She was
coinvestigator for the study and managed the clinical operations.

dward J. Bedrick, PhD, is Professor of Statistics at the University of New
exico. He was the study’s statistician.

usty Teaf, MA, is a computer hardware and software expert at the University
f New Mexico. She generated the randomized allocation sequence, created
he data entry platform for the study, and served as the database manager.
w
atricia Peralta was administrator for the study and coordinated all data
ollection, entry, and verification. She assisted Dr. Albers with endless details.

66
lder, healthy, and expecting a vaginal birth. Verbal and
ritten consent was obtained in English or Spanish by the

linical midwife. Often the consent process was extended
ver several prenatal care visits to allow full discussion of
tudy participation and the usual conduct of normal child-
irth. A sticker was placed in the standardized prenatal
ecord to indicate consent, refusal, or ineligibility for the
tudy. At hospital admission in labor, if a woman’s chart
ndicated consent and prenatal eligibility, she was again
creened for normalcy and asked if she still wanted to
articipate. Inclusion criteria at the time of randomization
ncluded those women previously consented who did not
ave medical complications and who had a singleton vertex
resentation at term.

ample Size

ample size was estimated by using the method of
leiss15 for the difference in proportions. We established
clinically significant result as an increase in the rate of
completely intact genital tract (no tissue separation at

ny site) from approximately 20% at baseline to 30%. To
etect this change with 80% power at the 5% level of
tatistical significance, the required sample size was
200 women. This represents 400 women in each of 3
omparison groups (warm compresses, massage with
ubricant, and no touch). After 400 women had been
andomized in labor, the principal investigator, database
anager, and statistician assessed preliminary study
ndings to determine if any technique was associated
ith significantly better or worse trauma outcomes.
ecause none of the three techniques was associated
ith improved perineal outcomes at that time, the study

ontinued with the original sample size unaltered.

andomization

andom allocation to one of three perineal management
trategies was performed in a ratio of 1:1:1 within
alanced blocks of 12. A computer program was used to
enerate the random allocation series. For each 12
omen, 4 were allocated to compresses, 4 to massage,

nd 4 to hands off, but the sequence varied randomly.
ext, sequentially numbered, sealed, opaque envelopes
ere prepared by the database manager and study

dministrator and stored in a metal box at a designated
lace (with restricted access) in the hospital’s labor unit.
he clinical midwife selected the lowest numbered
nvelope once vaginal birth appeared likely. The enve-
ope contained a card with the study group allocation
warm compresses, massage with lubricant, no touch)
nd a data sheet to be completed after the birth. When the
nvelope was drawn, the midwife signed the study
egister and noted the date and time.

The envelope was opened when fetal descent began.
he perineal management allocation was implemented

ith active fetal descent or when the fetal head was

Volume 50, No. 5, September/October 2005
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isible with a uterine contraction. Warm compresses or
assage with lubricant were applied as continuously as

ossible until crowning, unless the mother requested
hey be stopped or the technique changed. Blinding of
he clinical midwives and their patients to group assign-
ent was not possible. If at any time clinical circum-

tances warranted managing care in a different manner,
he midwife did so and documented her reasons.

ey Study Variables and Data Collection

he perineal management techniques were defined as
ollows:

Warm compresses were clean wash cloths made warm by
immersion in tap water and squeezed to release excess
water. They were held continuously to the mother’s
perineum and external genitalia by the midwife’s gloved
hand during and between pushes, regardless of maternal
position. Compresses were changed as needed to main-
tain warmth and cleanliness.
Perineal massage with lubricant was gentle, slow massage,
with 2 fingers of the midwife’s gloved hand moving from
side to side just inside the patient’s vagina. Mild, downward
pressure (toward the rectum) was applied with steady,
lateral strokes, which lasted 1 second in each direction. This
motion precluded rapid strokes or sustained pressure. A
sterile, water-soluble lubricant was used to reduce friction
with massage. Massage was continued during and between
pushes, regardless of maternal position, and the amount of
downward pressure was dictated by the woman’s response.
No touch meant no touching of the woman’s perineum
during the second stage until crowning of the infant’s
head.

Women in all three groups received verbal encourage-
ent, coaching, information, and praise from their mid-
ife. No particular verbal or social interactions were
rescribed or prohibited.
Data collection after birth included the allocated

echnique, what was actually done and for how long, and
hether the mother asked the midwife to stop or change

echnique.
After birth, the midwife performed a thorough inspection of

he genital tract and noted the site and severity of any trauma.
hese items were recorded on the postdelivery data sheet,
long with whether suturing was performed at any site. An
ntact genital tract was defined as absence of tissue separation
no trauma whatsoever) at any site.

Additional data items included maternal age, parity,
ace/ethnicity, years of completed education, body mass
ndex, weight gain in pregnancy, use of antepartum
erineal massage, and history of prior genital tract
rauma with vaginal birth. Clinical variables included
se of oxytocin and epidural, length of second stage,
tyle of pushing (valsalva versus self-paced without

rolonged breath holding), terminal fetal bradycardia, c

ournal of Midwifery & Women’s Health • www.jmwh.org
ompound presentation, whether the fetal head delivered
ith or between contractions, position of the fetal head

t delivery (OA, OP, or OT), and complications or
nexpected birth events. Outcomes other than trauma
ncluded type of delivery, infant birth weight, and Apgar
cores. Data were also collected from the postpartum
ffice visit, in particular, the presence of anatomic
bnormalities, faulty healing of childbirth lacerations,
nd continued perineal pain.

ata Management

atient data forms were handled by the clinical midwives
r study staff only, all of whom completed training in
esearch ethics and patient confidentiality. Data forms
ere collected from the hospital several times per week

nd entered into a database written especially for this
roject. The study administrator and principal investiga-
or also performed biannual chart reviews to retrieve
imited data from the 6-week postpartum office visit. The
atabase for the study contained range and frequency
hecks to reduce the likelihood of data entry errors. After
ata from 400 births were entered into the database, a
0% random sample of paper records was systematically
ompared with the computer-entered data, and errors
ere found to be fewer than 1 per 1000 data items.

linical Preparation and Intervention Fidelity

imonthly meetings of the entire study team took place
n the 3 months prior to randomizing patients, and
onthly meetings were held during the first year to

tandardize the consent process, the perineal techniques,
ssessment of all genital tract trauma, and collecting
omplete data. Films, pictures and diagrams, role play-
ng, and demonstration followed by counterdemonstra-
ion were used to facilitate discussion and attain consen-
us. After the first year, quarterly meetings were held to
evisit the consent process and study protocol, discuss
ny problems or concerns of the midwives, and share
pdates on the study’s progress. Six months after patient
andomization began, a second midwife began attending
eriodic study births, not as a caregiver, but to observe
he study intervention and trauma assessment of the
linical midwife. The second observer made a separate
ecording of what she witnessed, without any discussion
ith the clinical midwife. These observations occurred at

andom hospital shifts if a study birth was in process.

ata Analysis

ll randomized patients were included in the analysis,
egardless of the route of delivery or whether they
ctually received the assigned intervention (“intent-to-
reat” analysis). Means and proportions were compared
or the perineal management groups, including baseline

haracteristics of study participants, clinical care re-

367
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3

eived, birth outcomes, and trauma experienced. Risk
atios and 95% confidence intervals were generated for
he relationship of the hand maneuvers to absence of
rauma in women randomized in the first year versus the
est of the study, by parity (first birth versus others),
pidural analgesia (yes or no), and infant birth weight
4000 grams or more, versus under 4000 grams). A
onparametric Wilcoxon rank sum test was used to
ssess the association between the length of time that
arm compresses or massage with lubricant were ap-
lied and the presence or absence of subsequent trauma.
ogistic regression was used to assess the predictive

elationships of the hand maneuvers to the presence of
rauma, taking into account potentially related clinical
actors. Individual variables that were significantly re-
ated to trauma were entered into a regression equation
or simultaneous adjustment. Backward elimination was
sed to delete variables that were insignificant in the
resence of the others.

ESULTS

ata were collected from 1211 births over 38 months. The
ow of participants through the study is illustrated in Figure
. Two thirds of all clients of the UNM midwives consented
o participate in the study. Ten percent of women who gave
onsent were exclusive Spanish speakers. The main reason
onsent was withheld was maternal preference not to be in

Figure 1. Participant flow 26 Oc
study (17% of all midwifery clients). a

68
Of women who consented, 72.5% were randomized in
he second stage of labor to one of three perineal manage-
ent strategies. Only 5 women changed their mind about

articipating when admitted to the hospital in labor. At
dmission, 20% of women who had consented were
eemed ineligible to participate because of medical prob-
ems that had arisen late in pregnancy; the most common
roblem was gestational hypertension. Because clients
nder age 18 and those with gestational age less than 37
eeks were excluded from the study, there were marginal
ifferences in these variables between nonrandomized and
andomized clients. There were no differences between
andomized and nonrandomized clients in parity or infant
irth weight. Eighty percent of all randomized women (n �
65) had a postpartum office visit with their midwife.
Table 1 shows characteristics of women at trial entry.

andomization produced groups that were evenly matched for
ll variables. No group differences were statistically signifi-
ant. The study sample shows considerable ethnic diversity,
nd 40% of all participants were first-time mothers.

Compliance with the study protocol is described in
able 2. Midwife self-reported compliance with the

andom allocation was 94.5% overall, and was similar
cross intervention groups. One quarter of all study
irths were observed by a second midwife, and compli-
nce was 95.5% in that subgroup. In 5.8% of all study
irths, the midwife was asked by the mother to cease the

001 through 31 December 2004.
llocated technique. The group of women who received

Volume 50, No. 5, September/October 2005
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assage with lubricant contained three fourths of the
equests to “stop.”

Table 3 shows data for relevant clinical variables in labor
nd birth. Spontaneous vaginal birth was achieved by 1186
98%) of all study participants, and 25 (2%) women had
perative deliveries. Nine cesarean births occurred late in
abor, and 16 women had vaginal operative births (3 by
orceps, and 13 vacuum). Only 7 infants had a 5-minute
pgar score under 7 (0.6%). Eleven percent of all women
ad a compound presentation (hand or arm), and nearly
1% had terminal fetal bradycardia. Four of 5 women were
itting upright when giving birth. Other positions for birth
ere flat with stirrups used by 9.7%; lateral recumbent,
.4%; and less than 1% each for squatting, hands and knees,
r standing.
Approximately 23% of all women in the study had a

omplication or unexpected birth event. These included
uchal cord in 92 births, 42 with meconium, 34 with

Table 1. Characteristics of Women at Trial Entry (n � 1211)*

Warm
Compresses
(n � 404)

Massage With
Lubricant
(n � 403)

Hands Off
(n � 404)

ean (SD)
Age, y 24.9 (5.3) 24.5 (5.2) 24.5 (5.1)
Education, y 12.5 (2.6) 12.3 (2.6) 12.3 (2.4)
Body mass index† 25.6 (6.1) 25.0 (5.3) 25.5 (5.8)
Weight gain in pregnancy, lb 30.9 (14.2) 29.9 (13.7) 30.8 (14.0)
(%)
Parity

1st birth 171 (42.3) 154 (38.2) 155 (38.4)
2nd birth 128 (31.7) 145 (36.0) 151 (37.4)
3rd birth or higher 105 (26.0) 104 (25.8) 98 (24.2)

Ethnicity
Hispanic 187 (46.3) 195 (48.4) 199 (49.3)
Non-Hispanic White 142 (35.2) 123 (30.5) 131 (32.4)
American Indian 58 (14.4) 65 (16.1) 49 (12.1)
Other 17 (4.1) 20 (5.0) 25 (6.2)

Antepartum perineal
massage 4 (1.0) 10 (2.5) 6 (1.5)

Prior episiotomy or sutured
laceration 152 (37.6) 162 (40.2) 155 (38.4)

Data reported as mean (SD) or number (%).

Body mass index is calculated as weight in kg/height in m2.

Table 2. Compliance With Study Allocation

Warm
Compresses
(n � 404)

Massage With
Lubricant
(n � 403)

Hands Off
(n � 404)

elf-reported compliance, n (%) 383 (95) 382 (95) 380 (94)
atient asked midwife to “stop”

allocation, n (%) 9 (2.2) 54 (13.4) 7 (1.7)
nd midwife observed study

birth 102 88 122
andomized allocation
4
witnessed, n (%) 100 (98) 83 (94) 115 (94)

ournal of Midwifery & Women’s Health • www.jmwh.org
xtreme fetal heart rate abnormalities, 12 precipitate deliv-
ries, 10 with postpartum hemorrhage, 9 (0.7%) with
houlder dystocia, 2 with manual removal of placenta, and
with a symphysis separation. Of those women who had a

ostpartum office visit, 5% experienced a perineal problem
continued pain, faulty healing, or anatomic abnormality).

Table 4 shows genital tract trauma outcomes. Only 10
pisiotomies were cut in the study (0.8%), 7 in first-time
others and 3 in multiparas. In 7 women, the indication for

utting an episiotomy was severe fetal heart rate abnormal-
ties. No episiotomy extended to a third- or fourth-degree
aceration. Twenty-three percent (n � 278) of all women
xperienced no trauma whatsoever, and the genital tract
rauma profiles were equal across perineal management
roups. Of women who experienced trauma, 242 (20%) had
ajor trauma (defined as a second-, third-, or fourth-degree

erineal laceration; a laceration in the mid- or inner vaginal
ault; or a cervical laceration), and 691 (57%) had minor
rauma (defined as a first-degree perineal, outer vaginal, or
xternal genitalia laceration).

Results of the stratified analysis are presented in Table 5,
onsidering 4 potential confounding factors of parity, epi-
ural usage, infant birth weight, or the first year versus later
ears of the study, which were specified at the outset of the
tudy. The perineal management techniques of warm com-
resses or massage with lubricant are compared with hands
ff the perineum separately. In each set of comparisons,
oth crude and adjusted risk ratios are not significantly
ifferent, indicating an absence of confounding from these

Table 3. Distribution of Clinical Variables During Labor and Birth in 3
Intervention Groups*

Warm
Compresses
(n � 404)

Massage With
Lubricant
(n � 403)

Hands Off
(n � 404)

pidural analgesia 163 (40.4) 143 (35.5) 133 (32.9)
xytocin infusion 147 (36.4) 129 (32.0) 141 (34.9)
erminal fetal

bradycardia 45 (11.1) 49 (12.2) 34 (8.4)
itting upright for birth 311 (77.0) 341 (84.6) 330 (81.7)
on-Valsalva pushing 314 (77.4) 312 (77.3) 328 (81.1)
pontaneous vaginal

birth 388 (96.0) 400 (99.3) 398 (98.5)
ompound presentation 40 (9.9) 41 (10.2) 52 (12.8)
ead born between

contractions 136 (33.6) 122 (30.3) 139 (34.4)
ead born occiput

anterior 381 (94.3) 379 (94.0) 378 (93.6)
-minute Apgar �7 4 (1.0) 1 (0.2) 2 (0.5)
econd stage labor, min

mean (SD) 41 (50) 33 (38) 36 (44)
nfant birth weight, g

mean (SD) 3351 (437) 3349 (462) 3345 (440)
ostpartum office visit 316 (78.2) 324 (80.4) 325 (80.4)
ostpartum perineal

problem 20 (6.3) 14 (4.3) 16 (4.9)

Reported as n (%) unless otherwise noted.
variables. Thus, neither warm compresses nor massage

369
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ith lubricant improved the likelihood of an intact genital
ract over hands off when the data were adjusted for parity,
pidural usage, infant birth weight, or the first year versus
ater years of the study.

For the compress group, the mean time the technique was
sed was 17.8 minutes (SD � 19.5 min) among women
ith trauma and 13.4 minutes (SD � 16.1 minutes) among
omen without trauma (P � .06). For the massage group,

he mean time was 11.6 minutes (SD � 14.0 minutes)
mong women with trauma and 5.8 minutes (SD � 6.8
inutes) among women with no trauma (P � .01). Table 6

hows adjusted relative risks and 95% confidence intervals
or variables in the final regression model. Absent from the
ist are the hand maneuvers (compresses and massage),
aternal age, body mass index, and length of second stage.
trong predictors of genital tract trauma were nulliparity
nd high infant birth weight. Modest effects were demon-

Table 4. Genital Tract Trauma in Three Intervention Groups*

Warm
Compresses
(n � 404)

Massage With
Lubricant
(n � 403)

Hands Off
(n � 404)

ny trauma 310 (76.7) 309 (76.7) 314 (77.7)
o trauma 94 (23.3) 94 (23.3) 90 (22.3)
pisiotomy 1 (0.3) 7 (1.7) 2 (0.5)
erineal trauma

1st degree 97 (24.4) 91 (22.6) 89 (22.0)
2nd degree 70 (17.3) 73 (18.1) 74 (18.3)
3rd degree 3 (0.7) 4 (1.0) 2 (0.5)
4th degree 0 (0.0) 1 (0.3) 4 (1.0)

ocation of other trauma
Vaginal 162 (40.1) 165 (40.9) 160 (39.6)
Labial 198 (49.0) 198 (49.1) 191 (47.3)
Periurethral 58 (14.4) 40 (9.9) 53 (13.1)
Clitoral 16 (4.0) 13 (3.2) 20 (4.9)
Cervical 2 (0.5) 0 (0.0) 0 (0.0)

rauma sutured 83 (20.5) 75 (18.6) 88 (21.8)

Reported as n (%).

Table 5. Predictors of Intact Genital Tract in Stratified Analyses*

Stratification Variables

Compresses Versus Hands Off Crude RR 1.04

Stratum-Specific Risk Ratio

arity
First birth 1.11 (.56–2.16)
Other 1.08 (.83–1.41)

pidural
Yes 1.26 (.80–1.99)
No .97 (.71–1.32)

irthweight
� 4000 g 1.17 (.32–4.27)
Under 4000 g 1.03 (.80–1.33)

iming
1st year of study 1.03 (.69–1.54)
Later 1.05 (.76–1.46)
Reported as relative risk (RR) (95% CI).

70
trated for race/ethnicity (non-Hispanic white women) and
aternal education beyond high school. Two care measures
ere protective, a sitting position for birth and delivery of

he fetal head between uterine contractions.

ISCUSSION

esults of this study indicate that warm compresses or
assage with lubricant provide no apparent advantage or

isadvantage in reducing obstetric genital tract trauma, com-
ared with keeping hands off the perineum late in the second
tage of labor. Spontaneous childbirth lacerations are neither
ore nor less frequent after use of any of the three methods of

erineal management tested in this clinical trial.
These results are unlikely to be explained by selection

ias. The randomization procedure produced groups that
ere very similar with regard to demographic and prognos-

ic variables. Midwives followed the ordered sequence of
he randomization scheme correctly. Concealment of the
llocated perineal strategy from the clinical midwife was
ot possible. Therefore, the potential for reporting bias in
ata collected immediately after birth was a possibility.
owever, with 12 expert midwives participating in the

tudy and no midwife performing more than 13% of study
irths, any clinician bias in data collection would be
nlikely to influence group data.

I .81–1.35) Massage Versus Hands Off Crude RR 1.05 (.81–1.35)

ted RR Stratum-Specific Risk Ratio Adjusted RR

85–1.39) 1.15 (.89–1.47) 1.05 (.82–1.33)
1.05 (.82–1.33)

82–1.37) 1.16 (.72–1.89) 1.05 (.82–1.36)
1.01 (.75–1.36)

81–1.34) 1.64 (.51–5.29) 1.04 (.81–1.35)
1.02 (.78–1.32)

81–1.35) 1.00 (.67–1.50) 1.05 (.81–1.35)
1.08 (.78–1.50)

Table 6. Predictors of Obstetric Trauma: Final Logistic Regression
Model*

Variables RR (95% CI)

ulliparity 4.59 (3.29–6.64)
irthweight �4000 g 1.87 (1.17–3.37)
itting upright for delivery 0.68 (0.50–0.91)
on-Hispanic whites 1.34 (1.06–1.73)
ducation �high school 1.27 (1.01–1.62)
ead born between contraction 0.82 (0.67–0.99)

Each variable is adjusted for all others listed here.
(95% C

Adjus

1.09 (.

1.06 (.

1.04 (.

1.04 (.
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The results are also unlikely to be explained by poor or
neven compliance with the study protocol. Midwife self-
eported compliance was very high and was equal across
tudy groups. This self-reported compliance was docu-
ented by a second midwife observer in a random sample

f 25% of the study births. To their credit, midwives in the
tudy setting were willing to suspend their individual
references in perineal management to carry out this
nvestigation. In 84% of births observed by a second
idwife, complete agreement between the two midwives

ccurred for the site and extent of all obstetric lacerations.
hree quarters of disagreements concerned diagnosis of the
egree of minor trauma to the external genitalia.
The midwives at UNM have a high degree of expertise in

he conduct of normal childbirth, and their rate of an intact
enital tract (defined as no tissue separation at any site) in
he study was 23%. This is higher than the rate of 16%
using the same definition of “intact”) found in the HOOP
rial from the United Kingdom.16 Studies of perineal
utcomes have commonly defined an intact genital tract as
no trauma, or minor and unsutured trauma.” If this broader
efinition were used in the current study, the midwives’ rate
f “intact” would be 73%, a startlingly high rate, given that
0% of all study participants were first-time mothers.
pisiotomies are rarely cut by any care providers at the
NM teaching hospital, and the obstetric culture favors
atience and vaginal delivery technique that is calm and
ontrolled, with emphasis on slow expulsion of the infant.

Women who experienced genital tract trauma received
arm compresses or massage with lubricant for greater

ime in the second stage of labor, but a cause and effect
elationship cannot be assumed from this finding. Other
linical factors associated with a longer second stage could
ncrease the risk of trauma while permitting longer receipt
f these perineal care measures.
Multivariate analysis identified six variables that pre-

icted genital tract trauma in this study. Two variables,
ulliparity and high infant birth weight, have been repeat-
dly observed in prior research.17 The effects of race/
thnicity and greater maternal education were small but
ignificant. These four factors cannot be altered by clini-
ians but may indicate a need for special efforts to
inimize genital tract trauma in vaginal birth.
Two care measures were associated with a lower risk of

rauma. Giving birth sitting upright and delivery of the
nfant’s head between uterine contractions are measures
amiliar to practicing midwives and indicate several things.

sitting position allows the mother greater comfort and
utonomy at delivery. It allows face-to-face proximity and
irect visual contact between the mother and midwife.
elivery of the head between contractions requires com-
unication, synchrony, and shared responsibility for a slow

nd gentle expulsion of the infant.
Several factors might limit generalizability of the

ndings reported here. First, the study setting may be

nusual in that episiotomy and vaginal operative proce- U

ournal of Midwifery & Women’s Health • www.jmwh.org
ures are rarely performed by any care providers. This
llowed spontaneous lacerations to be a relatively pure
ocus of the study. In settings where use of episiotomy
nd vaginal operative procedures are more common, it is
ifficult to isolate spontaneous trauma from clinician-
nduced trauma. Second, the 12 midwives who per-
ormed this study already have a high degree of expertise
t minimizing trauma in vaginal birth. The research team
ypothesized at the start of the study that if the hand
echniques could lower trauma rates with these clini-
ians, they would likely have greater health potential
lsewhere. Third, the possibility exists that the hand
echniques used in this setting might improve patient
utcomes in other places where clinicians have higher
aseline rates of childbirth lacerations. Warm com-
resses and massage with lubricant require the constant
edside presence of the birth attendant, which women
ppreciate. Greater support and intensity of interaction
ay affect how women respond to what clinicians do.
trengths of the study include the random assignment of

he perineal care measures, the large sample of healthy
ravidas, the high degree of midwife compliance with
he study protocol, and the accuracy of data collection.

Data from this study demonstrated that with rare use
f episiotomy and vaginal operative delivery, low rates
f serious obstetric trauma were achieved. Most trauma
as minor and affected the external genitalia, the outer
agina, or perineum (first-degree). Neither the use of
arm compresses nor perineal massage with lubricant

ate in the second stage of labor increased or decreased
he overall rates of genital tract trauma. These results
upport the choice of perineal management strategy by
ndividual women and their birth attendants, based on
aternal comfort and other clinical factors, but not for

resumed trauma reduction. However, clinicians are
dvised to review their usual practices regarding mater-
al positioning at birth and infant delivery technique to
elp lower the incidence of obstetric genital tract trauma.

This study was supported by grant 1 R01 NR05252-01A1 from the National
Institute of Nursing Research/National Institutes of Health. All the UNM
midwives share responsibility for the success of this investigation: Ginie
Capan, Ellen Craig, Kelly Gallagher, Betsy Greulich, Martha Kayne, Robyn
Lawton, Regina Manocchio, Laura Migliaccio, Deborah Radcliffe, Martha
Rode, Dympna Ryan, Kay Sedler, and Beth Tarrant.
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