

Evidence Table 1:  Studies relevant to Key Question 1

	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	
	
	
	
	

	Alfirevic, Luckas, Walkin-shaw, et al., 1997


	Design:  RCT, randomization by sealed envelope

Test(s) studied:  

1)  U/S measurement of amniotic fluid index (AFI) + computerized cardiotocography (CTG) using Oxford Sonicaid 8000 fetal monitor (n = 250)

Protocol:  If AFI < 7.3 cm 

(< 3rd percentile for 42-wk gestation) or if CTG abnormal (according to proprietary criteria), then labor induced.  

If AFI and CTG normal, then f/u visit arranged 3 days later, unless patient had reached 

43 wks gestation (301 days), in which case labor induced regardless of test results. Labor induced with intravaginal prostaglandins (details NR).

2)  U/S measurement of maximum pool depth (MPD) + computerized cardiotocography (CTG) using Oxford Sonicaid 8000 fetal monitor (n = 250)

Protocol:  If MPD < 1.8 cm 

(< 3rd percentile for 42-wk gestation) or if CTG abnormal (according to proprietary criteria), then labor induced.  

If MPD and CTG normal, then f/u visit arranged 3 days later, unless patient had reached 

43 wks gestation (301 days), in which case labor induced regardless of test results. 
	No. of subjects at start:  500

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  500

Inclusion criteria:  Uncomplicated singleton pregnancy; ≥ 40 wks gestation

Exclusion criteria:  Hypertension (≥ 140/95 mmHg); significant proteinuria (> 1+ on dipstick); history of antepartum hemorrhage; poor obstetric history; prior U/S suggesting IUGR

Age (median, with interquartile [IQ] range):  AFI + CTG: 28  (24-31); MPD + CTG: 28 (23-32)

Race:  NR

Gestational age at entry (median, with IQ range):  AFI + CTG:  290 days (289-291); MPD + CTG: 290 days (289-291)

Dating criteria:  1) Certain LMP + U/S prior to 20 wks or 2) agree-ment within 1 wk between certain LMP and U/S after 20 wks

Parity:  AFI + CTG: 50% nulliparous; MPD + CTG: 50% nulliparous

Bishop score:  NR


	1)  Birthweight

2)  Cord pH at delivery

3)  Apgar < 7 at 5 minutes

4)  Admission to NICU

5)  Perinatal death

6)  Cord base excess

7)  Meconium

8)  C-sections

9)  Inductions


	1)  Birthweight (median, with IQ range): 

AFI + CTG:  3740 g (3417.5 to 3985)

MPD + CTG:  3710 g (3390 to 4027.5)

p = 0.89

2)  Cord pH at delivery (median, with IQ range):

AFI + CTG:  7.29 (7.25 to 7.34)

MPD + CTG:  7.3 (7.25 to 7.34)

p = 0.57

3)  Apgar < 7 at 5 minutes:

AFI + CTG:  5/250 (2%)

MPD + CTG:  5/250 (2%)

p = 1

4)  Admission to NICU:  

AFI + CTG:  4/250 (1.6%)

MPD + CTG:  4/250 (1.6%)

p = 1

5)  Perinatal death:  

AFI + CTG:  0/250

MPD + CTG:  0/250

p = 1

6)  Cord base excess (median, with IQ range):

AFI + CTG:  -5.2 (-3.45 to -7.1)

MPD + CTG:  -5.4 (-3.9 to -7.2)

p = 0.18

7)  Meconium:

AFI + CTG:  56/250 (22%)

MPD + CTG:  56/250 (22%)

p = 1

8)  C-sections:

Overall:

AFI + CTG:  47/250 (19%)

MPD + CTG:  33/250 (13%)

p = 0.11


	QUALITY SCORES: 

TESTING

Reference standard:  -

Randomized:  +

Method of randomization:  +

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +

MANAGEMENT

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  -

Sample size estimates based on difference in C-section rates – power to detect differences in perinatal outcomes questionable.

(continued on next page)

	Evidence Table 1:  Studies relevant to Key Question 1 (continued)



	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	Labor induced with intravaginal prostaglandins (details NR).

Reference standard(s):  None

Dates:  July 1994-July 1995

Location:  Liverpool, UK

Setting:  University hospital

Type(s) of providers:  General OB/GYN, MFM, midwives (nonnurse)

Length of follow-up:  None
	
	
	For fetal distress:

AFI + CTG:  20/250 (8%)

MPD + CTG:  10/250 (4%)

p = 0.09

For failure to progress:

AFI + CTG:  25/250 (10%)

MPD + CTG:  21/250 (8%)

p = 0.64

For other indications:

AFI + CTG:  2/250 (0.8%)

MPD + CTG:  2/250 (0.8%)

p = 1

9)  Inductions:

Overall:

AFI + CTG:  87/250 (35%)

MPD + CTG:  77/250 (31%)

p = 0.39

For abnormal post-term monitoring:

AFI + CTG:  37/250 (15%)

MPD + CTG:  21/250 (8%)

p = 0.04

Maternal request:

AFI + CTG:  24/250 (10%)

MPD + CTG:  25/250 (10%)

p = 1

43 weeks’ gestation:

AFI + CTG:  17/250 (7%)

MPD + CTG:  21/250 (8%)

p = 0.61

For other indications:

AFI + CTG:  9/250 (4%)

MPD + CTG:  10/250 (4%)

p = 1


	


	Evidence Table 1:  Studies relevant to Key Question 1 (continued)



	Study
	Design and 

Interventions
	Patient Population
	Outcomes Reported
	Results
	Quality Score/Notes

	
	
	
	
	
	

	Alfirevic and Walkin-shaw, 1995


	Design:  RCT, randomization by sealed envelope

Test(s) studied:  

1)  Simple monitoring = cardiotocography (CTG) + U/S measurement of maximum pool depth (MPD) (n = 73)

Protocol:  If CTG abnormal 

(< 2 accelerations [15 bpm lasting ≥ 15 sec] in 40 min or short-term variability ≤ 5 bpm with no decelerations) or MPD abnormal (< 2.1 cm), then labor induced.  If both tests normal, then f/u visit arranged 3 days later, unless patient had reached 43 wks gestation, in which case labor induced regardless of test results.  Labor induced with intravaginal prostaglandins (details NR).

2)  Complex monitoring = modified biophysical profile (MBP) = computerized cardiotocography (using the Oxford Sonicaid 8000 fetal monitor) + U/S measurement of amniotic fluid index (AFI) + fetal breathing movements + fetal tone + fetal gross body measurements (last 3 all monitored by U/S) (n = 72)

Protocol:  If AFI < 7.3 cm 

(< 3rd percentile for 42 wks gestation), then labor induced.  If MBP total score ≤ 6 of possible 10 (each component score 0 to 2, with 2 = normal), then labor induced.  If AFI normal and MBP normal, then 

f/u visit arranged 3 days later, unless patient had reached 43 wks gestation, in which case labor induced regardless of test results.  Labor induced with intravaginal prostaglandins (details NR).

Reference standard(s): None

Dates:  Jan-Dec 1973

Location:  Liverpool, UK

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN, MFM

Length of follow-up:  None


	No. of subjects at start:  145

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  145

Inclusion criteria:  Uncomplicated singleton pregnancy; ≥ 41 wks gestation

Exclusion criteria:  Hypertension (≥ 140/95 mmHg); significant proteinuria (> 1+ on dipstick); history of antepartum hemorrhage; poor obstetric history; prior U/S suggesting IUGR

Age (median, with interquartile [IQ] range):  Simple, 28 (25-32); complex, 29 (25-31)

Race:  NR

Gestational age at entry:  NR; gestational age ≥ 41 weeks required for entry into study

Dating criteria:  Certain LMP or U/S prior to 20 weeks

Parity:  Simple, 33% nulliparous; complex: 40% nulliparous

Bishop score:  NR


	1)  Perinatal death

2)  Admission to NICU

3)  Apgar score < 7 at 5 minutes

4)  Cord pH at delivery

5)  Meconium

6)  C-sections

7)  Spontaneous labor

8)  Inductions

9)  Normal vaginal delivery

10)  Abnormal CTG intrapartum


	1)  Perinatal death: 

Simple:  0/73

Complex:  1/72 (1%)

(no p-value reported)

2)  Admission to NICU:

Simple:  2/73 (3%)

Complex:  0/72

(no p-value reported)

3)  Apgar score < 7 at 5 minutes:

Simple:  0/73

Complex:  1/72 (1%)

(no p-value reported)

4)  Cord pH at delivery (median, with IQ range):

Simple:  7.31 (7.26 to 7.35)

Complex:  7.29 (7.25 to 7.33)

p = 0.15

5)  Meconium:  

Simple:  14/73 (19%)

Complex:  20/72 (28%)

p = 0.30

6)  C-sections:

Overall:

Simple:  7/73 (10%)

Complex:  13/72 (18%)

p = 0.22

For fetal distress:

Simple:  6/73 (8%)

Complex:  8/72 (11%)

p = 0.54

For antepartum distress:

Simple:  2/73 (3%)

Complex:  0/72

(no p-value reported)

7)  Spontaneous labor:

Simple:  41/73 (56%)

Complex:  29/72 (40%)

p = 0.08

8)  Inductions:

Overall:

Simple:  30/73 (41%)

Complex:  43/72 (60%)

p = 0.04

For abnormal post-term monitoring:

Simple:  11/73 (15%)

Complex:  28/72 (39%)

p = 0.002

43 weeks’ gestation:

Simple:  12/73 (16%)

Complex:  9/72 (13%)

p = 0.66

Maternal request:

Simple:  4/73 (5%)

Complex:  2/72 (3%)

p = 0.69

Other:

Simple:  3/73 (4%)

Complex:  4/72 (6%)

p = 0.9

9)  Normal vaginal delivery:

Simple:  58/73 (79%)

Complex:  50/72 (69%)

p = 0.23

10)  Abnormal CTG intrapartum:

Simple:  29/73 (40%)

Complex:  34/72 (47%)

p = 0.36


	QUALITY SCORES: 

TESTING

Reference standard:  -

Randomized:  +

Method of randomization:  +

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +

MANAGEMENT

Randomized:  +

Method of randomization:  +

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  +

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  -

No assessment of cervical ripeness – may explain high rate of meconium and C-section among those women with labor induced for abnormal MPD.

Sample size estimates based on differences in cord pH.

(continued on next page)

	
	
	
	
	
	

	Arabin, Snyjders, Mohnhaupt, et al., 1993


	Design:  Case series, no controls

Test(s) studied:  

Note:  Tests 1) and 2) applied to all patients in the series

(n = 110)

1)  Traditional biophysical profile

2)  Fetal assessment score consisting of 5 components:  FHR pattern; uterine artery resistance by Doppler U/S; carotid artery resistance index by Doppler U/S; fetal tone (movements) by U/S; fetal reflexes (magnitude and speed of movements) by U/S

Reference standard(s):  Fetal distress (pathological FHR pattern resulting in operative delivery, Apgar score < 7 at 

1 minute, or cord blood pH 

< 7.20)

Dates:  NR

Location:  Berlin, Germany

Setting:  University hospital 

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  110

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  110

Inclusion criteria:  Gestational age > 290 days; singleton pregnancy

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR; gestational age > 290 days required for entry into study; mean gestational age at delivery 295 days (range, 293-300) (all patients delivered within ≤ 3 days of assessment)

Dating criteria:  LMP confirmed by “early” U/S

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Cord pH < 7.20

4)  C-sections due to fetal distress

5)  Test performance


	1)  Apgar score < 7 at 1 minute:  

10/110 (9%)

2)  Apgar score < 7 at 5 minutes:

2/110 (2%)

3)  Cord pH < 7.20:  9/110 (8%)

4)  C-sections due to fetal distress:

38/110 (34.5%)

5)  Test performance:

Fetal assessment score provided better prediction of fetal distress and low Apgar score at 1 minute than did biophysical profile in ROC analysis (p < 0.001).  No difference between the two tests for prediction of low pH.

Stepwise discriminant analysis of individual components of biophysical profile showed that only FHR pattern and AFV contributed significantly to the diagnostic properties of the total score.

Similar analysis of the new fetal assessment score showed that all components except fetal tone contributed significantly to the diagnostic properties of the total score.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +

Fetal assessment score most superior to biophysical profile score in discriminating the relatively subjective outcome of “fetal distress.”



	
	
	
	
	
	

	Arias, 1987


	Design:  RCT, randomization by last digit of year of birth

Test(s) studied:  

1)  Nonstress test (NST)       (n = 126)

Protocol:  Patients evaluated with weekly NST.  NST considered reactive if 5 or more accelerations of ≥ 15 bpm lasting at least 15 sec, 

in association with fetal movements, in 20 minutes.  

If NST nonreactive, then oxytocin challenge test (OCT) performed.  If OCT positive or suspicious, then labor induced.  Method of induction not described.

2)  U/S + NST (n = 117)

Protocol:  Weekly U/S evaluation, with assessment of fetal weight, AFV, and placenta.  If placenta was grade III and there was decreased AFV, or if fetal weight ≥ 4000 g, then labor induced.  Weekly NST as above, with same criteria for induction.  Method of induction not described.

Reference standard(s):  Occurrence of abnormal outcomes (except those not predictable by NST)

Dates:  NR (15 months’ duration)

Location:  St. Louis, MO

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  287

Dropouts:  44

Loss to follow-up:  NA

No. of subjects at end:  243

Inclusion criteria:  Excellent dates (based on LMP or U/S); > 40 wks gestation

Exclusion criteria:  Diabetes; hypertension; any medical complication of pregnancy

Age (mean ( SD):  NST: 25.6 ( 4.9; U/S + NST: 25.9 ( 4.9

Race:  NR

Gestational age at entry (mean ( SD):  NST: 41.2 ( 0.7 weeks; U/S + NST: 41.2 ( 0.6 weeks

Dating criteria:  LMP or U/S during first 26 weeks

Parity (mean ( SD):  NST: 1.8 ( 1.1; U/S + NST: 1.8 ( 1.2

Bishop score:  NR


	1)  Mean birthweight 

2)  Birthweight > 4000 g

3)  Birthweight > 4500 g

4)  Any complication

5)  Shoulder dystocia

6)  Meconium aspiration

7)  Post-maturity syndrome

8)  C-sections

9)  C-sections due to fetal distress

10)  2 x 2 tables


	P-values not reported for the outcomes listed here.

1)  Mean birthweight (( SD): 

NST:  3742 ( 472 g

U/S + NST:  3813 ( 482 g

2)  Birthweight > 4000 g:

NST:  45/126 (36%)

U/S + NST:  27/117 (23%)

3)  Birthweight > 4500 g:

NST:  10/126 (8%)

U/S + NST:  9/117 (8%)

4)  Any complication:

NST:  32/126 (25%)

U/S + NST:  29/117 (25%)

5)  Shoulder dystocia:

NST:  6/126 (5%)

U/S + NST:  2/117 (2%)

6)  Meconium aspiration:

NST:  5/126 (4%)

U/S + NST:  3/117 (3%)

7)  Post-maturity syndrome:

NST:  5/126 (4%)

U/S + NST:  4/117 (3%)

8)  C-sections:

NST:  32/126 (25%)

U/S + NST:  33/117 (28%)

9)  C-sections due to fetal distress:

NST:  12/126 (9.5%)

U/S + NST:  16/117 (14%)

10)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = abnormal outcomes

Screening test = NST

               Abnormal outcomes

                   yes     
      no        Totals:
NST +

  6


 8

  14

NST -

 12


86

  98

Totals:

 18


94

 112

2 x 2 Table 2:

Reference standard = abnormal outcomes

Screening test = U/S + NST



  Abnormal outcomes

                   yes     
      no        Totals:
NST +

 15


15

  30

NST -

 26


49

  75

Totals:

 41


64

 105


	QUALITY SCORES: 

TESTING

Reference standard:  +

Randomized:  +

Method of randomization:  -

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

MANAGEMENT

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  +

Dating criteria:  +

Bishop score:  -

(continued on next page)

	
	
	
	
	
	

	Battaglia, Larocca, Lanzani, et al., 1991


	Design:  Case series (prospective), no controls

Test(s) studied:  

1)  Nonstress test (NST) + amnioscopy + amniotic fluid volume (AFV) + Doppler velocimetry of the uterine, umbilical, descending thoracic aorta, renal, and middle cerebral arteries + hPL + estriol + hematocrit + platelets + mean platelet volume + uric acid

Protocol:  NST, amnioscopy, AFV, and Doppler velocimetry performed every other day; remaining tests performed every 3 days.  Time-averaged mean velocity in the descending thoracic aorta calculated using mean value of three consecutive waveforms.

Reference standard(s):

1)  “Poor condition”

2)  Oligohydramnios

3)  Meconium staining

4)  NST

5)  C-sections (overall)

6)  C-sections for fetal distress

Dates:  Jan - Dec 1989

Location:  Modena, Italy

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  82

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  82

Inclusion criteria:  Gestational age ≥ 287 days; singleton fetus; cephalic presentation

Exclusion criteria:  Medical or obstetric complications

Age (mean, with range):  27.9 (19-39)

Race:  NR

Gestational age at entry (mean):  292.4 days

Dating criteria:  LMP + U/S before 24 weeks

Parity:  

0:  58/82 (71%)

1:  18/82 (22%)

> 1:  6/82 (7%)

Bishop score:  NR


	1)  Birthweight

2)  Macrosomia (birthweight > 4000 g)

3)  “Poor condition” (both 1- and 5-minute Apgar scores < 7 or infant admitted to NICU for asphyxia and/or meconium aspiration syndrome)

4)  Oligohydramnios (largest pocket < 2 cm)

5)  Meconium staining

6)  C-sections

7)  2 x 2 tables


	1)  Birthweight (mean):  3655.5 g

2)  Macrosomia:  18/82 (22%)

3)  “Poor condition”:  1/82 (1%)

4)  Oligohydramnios:  25/82 (30%)

5)  Meconium staining:  24/82 (29%)

6)  C-sections:  24/82 (29%)

7)  2 x 2 tables:

2 x 2 table 1:

Reference standard = “Poor condition” (as defined at left)

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




   Poor condition                      





yes

no     
Totals:
Velocity

abnormal

  1

23

   24

Velocity

normal


  0
       58

   58

Totals:


  1
       81

   82

Sensitivity:  100%

Specificity:  71%

2 x 2 table 2:

Reference standard = Oligohydramnios

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




 Oligohydramnios                      





yes

no     
Totals:
Velocity

abnormal

 16

  8

   24

Velocity

normal


   9
       49

   58

Totals:


 25
       57

   82

Sensitivity:  64%

Specificity:  86%

2 x 2 table 3:

Reference standard = Meconium staining

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




      Meconium                      





yes

no     
Totals:
Velocity

abnormal

 22

  2

   24

Velocity

normal


   2
       56

   58

Totals:


 24
       58

   82

Sensitivity:  92%

Specificity:  97%

2 x 2 table 4:

Reference standard = NST

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




            NST                      





abn

nl     
Totals:
Velocity

abnormal

 13

11

   24

Velocity

normal


   0
       58

   58

Totals:


 13
       69

   82

Sensitivity:  100%

Specificity:  84%

2 x 2 table 5:

Reference standard = C-sections (overall)

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




       C-section                      





yes

no     
Totals:
Velocity

abnormal

 14

10

   24

Velocity

normal


 10
       48

   58

Totals:


 24
       58

   82

Sensitivity:  58%

Specificity:  50%

2 x 2 table 6:

Reference standard = C-section for fetal distress

Screening test = Time-averaged mean velocity of the descending thoracic aorta (“normal” defined as > 25 cm/sec)




   C-section/fetal

                            distress                      





yes

no     
Totals:
Velocity

abnormal

  8

16

   24

Velocity

normal


  2
       56

   58

Totals:


10
       72

   82

Sensitivity:  80%

Specificity:  78%


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

(continued on next page)
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	Bochner, Medearis, Ross, et al., 1987


	Design:  Cohort study

Test(s) studied:  

1)  Antepartum testing, including amniotic fluid assessment, NST, and, when necessary, contraction stress testing (CST).  Uterine contractions, FHR, and fetal movements also assessed.

Protocol:  Testing performed twice weekly.  Abnormal testing, leading to induction, included decreased amniotic fluid; repetitive variable or late decelerations during the NST or CST; and a nonreactive NST in a patient with an inducible cervix.  Patients with a nonreactive NST and an unfavorable cervix had a repeat NST 2 hours later.  CST done if the NST was again nonreactive.  If the CST negative, then patients re-tested in 3-4 days.

Reference standard(s):

1)  Meconium aspiration

2)  Low birthweight (< 10th percentile)

3)  Perinatal mortality or morbidity

4)  C-section for fetal distress

5)  Apgar < 7 at 1 minute

6)  Apgar < 7 at 5 minutes

Dates:  Jan 1983 - Jan 1986

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  

Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  845

Dropouts:  6

Loss to follow-up:  NA

No. of subjects at end:  839

Inclusion criteria:  Gestational age of 41-42 completed weeks; referred for post-term fetal assessment

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age of 41-42 completed weeks required for entry into study)

Dating criteria:  Combinations of early dating criteria, including LMP, initial uterine exam, 1st or 2nd trimester U/S, and timing of initial fetal heart tones by Doppler or fetoscopic auscultation

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Meconium aspiration

4)  Mortality

5)  Low birthweight (< 10th percentile)

6)  C-section for fetal distress

7)  2 x 2 tables


	1)  Apgar score < 7 at 1 minute:  56/83 (6.7%)

2)  Apgar score < 7 at 5 minutes:  13/839 (1.5%)

3)  Meconium aspiration:  3/839 (0.4%)

4)  Mortality:  0/839

5)  Low birthweight (< 10th percentile):  7/839 (0.8%)

6)  C-section for fetal distress:  52/839 (6.2%)

7)  2 x 2 tables (for patients with heavy meconium at rupture of the membranes only [n = 62]):

2 x 2 table 1:

Reference standard = Meconium aspiration

Screening test = Antepartum testing





Meconium





aspiration                      





yes

no     
Totals:
Antepartum

testing abn

  1

13

   14

Antepartum

testing nl

  2
       46

   48

Totals:


  3
       59

   62

2 x 2 table 2:

Reference standard = Low birthweight (defined as < 10th percentile)

Screening test = Antepartum testing




  Low birthweight                      





yes

no     
Totals:
Antepartum

testing abn

  2

12

   14

Antepartum

testing nl

  5
       43

   48

Totals:


  7
       55

   62

2 x 2 table 3:

Reference standard = Perinatal mortality or morbidity

Screening test = Antepartum testing





 Mortality/





 morbidity                      





yes

no     
Totals:
Antepartum

testing abn

  0

14

   14

Antepartum

testing nl

  0
       48

   48

Totals:


  0
       62

   62

2 x 2 table 4:

Reference standard = C-section for fetal distress

Screening test = Antepartum testing





 C-section 





yes

no     
Totals:
Antepartum

testing abn

11

 3

   14

Antepartum

testing nl

  2
       46

   48

Totals:


13
       49

   62

2 x 2 table 5:

Reference standard = Apgar score at 1 minute

Screening test = Antepartum testing




    Apgar at 1 min 





< 7

≥ 7     
Totals:
Antepartum

testing abn

  6

 8

   14

Antepartum

testing nl

18
      30

   48

Totals:


24
      38

   62

2 x 2 table 6:

Reference standard = Apgar score at 5 minutes

Screening test = Antepartum testing




    Apgar at 5 min 





< 7

≥ 7     
Totals:
Antepartum

testing abn

 1

13

   14

Antepartum

testing nl

 0
       48

   48

Totals:


 1
       61

   62


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

(continued on next page)
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	Bochner, Williams III, Castro, et al., 1988


	Design:  Case series, concomitant controls

Test(s) studied:  

1)  Antenatal testing beginning at 41 (n = 908) or 42 (n = 352) weeks

Protocol:  Testing performed twice weekly.  Standard fetal monitor recorded uterine contractions, fetal heart rate, and fetal movements.  U/S evaluated AFV (< 3 cm abnormal).  Nonstress test (NST) also performed.  If NST nonreactive and AFV normal and cervix unfavorable for induction, then NST repeated in 2 hours; if second NST nonreactive, then contraction stress test (CST) performed.  If CST negative, then patient re-tested in 3-4 days.

Criteria for induction:  Decreased AFV (< 3 cm); or bradycardia or repetitive variable or late decelerations during NST or CST; or nonreactive NST and inducible cervix.  Method of induction not described.

2)  No antenatal testing (n = 1807 controls).  Management protocol not described.

Reference standard(s):  Intra-partum fetal distress, defined as: a) repetitive late decelerations; b) repetitive moderate or severe variable decelerations with pH < 7.2 or decreased variability; or c) 

prolonged bradycardia

Dates:  Jan 1984 – Jan 1987

Location:  Los Angeles, CA

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  1260 subjects, 1807 controls

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end: 1260 subjects, 1807 controls

Inclusion criteria:  Uncomplicated post-term pregnancy (> 41 wks); first seen before 20 wks; trial of labor; delivery within 4 days of antepartum testing

Exclusion criteria:  High risk factors; suspected fetal growth retardation

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  Accurate LMP; or 1st trimester uterine exam; or 1st or 2nd trimester U/S; or timing of initial auscultated fetal heart tones

Parity:  NR

Bishop score:  NR


	1)  Apgar scores < 7 at 1 minute

2) Apgar scores < 7 at 5 minutes

3)  Meconium aspiration

4)  Low birthweight

5)  Stillbirth

6)  Neonatal death

7)  Major neonatal morbidity

8)  Elective induction

9)  C-sections

10)  Total adverse outcomes

11)  2 x 2 tables

12)  Predictive values 


	Outcomes 1-11 reported for subjects who delivered between 41 and 42 weeks (n = 512) and for controls, all of whom 

(n = 1807) delivered between 41 and 42 weeks.

1)  Apgar scores < 7 at 1 minute: 

Testing:  24/512 (4.7%)

No testing:  92/1807 (5.1%)

p = not significant

2)  Apgar scores < 7 at 5 minutes:

Testing:  3/512 (0.6%)

No testing:  16/1807 (0.9%)

p = not significant

3)  Meconium aspiration:

Testing:  0/512

No testing:  3/1807 (0.2%)

p = not significant

4)  Low birthweight (< 10th percentile):

Testing:  37/512 (7.2%)

No testing:  123/1807 (6.8%)

p = not significant

5)  Stillbirth:

Testing:  0/512

No testing:  3/1807 (0.2%)

p = not significant

6)  Neonatal death:

Testing:  0/512

No testing:  0/1807

p = not significant

7)  Major neonatal morbidity:

Testing:  0/512

No testing:  7/1807 (0.4%)

p = not significant

8)  Elective induction:

Testing:  62/512 (12%)

No testing:  282/1807 (16%)

p = not significant

9)  C-sections:

Overall:

Testing:  115/512 (22%)

No testing:  396/1807 (22%)

p = not significant

For fetal distress:

Testing:  14/512 (2.7%)

No testing:  60/1807 (3.3%)

p = 0.07

For other indications:

Testing:  101/512 (20%)

No testing:  336/1807 (19%)

p = not significant

10)  Total number of adverse outcomes:

Testing:  0/512

No testing:  13/1807 (0.7%)

p < 0.05

11)  2 x 2 tables:

2 x 2 Table 1 (n = 908 subjects who started testing at 41 weeks):

Reference standard = Intrapartum fetal distress

Screening test = Testing

                    Fetal distress

                   yes              no       Totals:
Screen

test abn

 16

     119

 135

Screen

test nl

   7

      766

 773

Totals:

 23

      885

 908

2 x 2 Table 2 (n = 352 subjects who started testing at 42 weeks):

Reference standard = Intrapartum fetal distress

Screening test = Testing




Fetal distress

                   yes              no       Totals:
Screen

test abn

 17

      60

  77

Screen

test nl

   4

      271

 275

Totals:

 21

      331

 352

12)  Predictive values of testing:

Positive predictive value significantly higher for testing at 42 weeks than for testing at 41 weeks (21.1% vs. 11.9%, respectively).  Negative predictive value significantly lower for testing at 42 weeks than for testing at 41 weeks (98.5% vs. 99.1%, respectively).


	QUALITY SCORES: 

TESTING

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

MANAGEMENT

Randomized:  -

Method of randomization:  NA

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  -

Dating criteria:  +

Bishop score:  -

(continued on next page)
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	Brar, Horenstein, Medearis, et al., 1989


	Design:  Case series (prospective), no controls

Test(s) studied:  

1)  Nonstress test (NST) + amniotic fluid volume (AFV) assessment + vascular resistance as measured by Doppler U/S (n = 45)

Protocol:  NST and AFV performed twice weekly.  Reactive NST defined as two accelerations in a 10-minute moving window or an acceleration of 15 beats by 15 seconds.  AFV > 5 cm considered normal.  Flow velocity waveforms of the left and right uterine artery and the umbilical artery obtained with a continuous wave Doppler U/S.  Peak systolic (S) to end-diastolic (D) ratios computed over three different cardiac cycles; mean value calculated and used for analysis.  Umbilical artery S:D ratio > 3 considered abnormal, as was any diastolic notching.    Uterine artery S:D ratio > 2.6 considered abnormal.

Reference standard(s):

1)  C-section for fetal distress

2)  Meconium

3)  Apgar score at 5 minutes

4)  Admission to NICU

5)  Dysmature

Dates:  NR

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  Not specified

Length of follow-up:  None


	No. of subjects at start:  45

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  45

Inclusion criteria:  Gestational age ≥ 287 days

Exclusion criteria:  Medical or obstetric complication

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 287 days required for entry into study)

Dating criteria:  LMP confirmed by one of following:  early pregnancy test; 1st trimester exam; U/S prior to 24 weeks; or fetal heart tones by fetoscopy at 18-20 weeks

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 5 minutes

2)  Meconium

3)  Admission to NICU

4)  Dysmature

5)  C-section for fetal distress

6)  2 x 2 tables

7)  Other test performance results


	1)  Apgar score < 7 at 5 minutes:  8/45 (18%)

2)  Meconium:  11/45 (24%)

3)  Admission to NICU:  6/45 (13%)

4)  Dysmature:  3/45 (7%)

5)  C-section for fetal distress:  13/45 (29%)

6)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress

Screening test = Antepartum testing (APT) (NST and AFV)





 C-section 





yes

no     
Totals:
APT

abnormal

  9

 10

   19

APT

normal  

  4
        22

   26

Totals:


13
        32

   45

2 x 2 table 2:

Reference standard = Meconium

Screening test = Antepartum testing (APT) (NST and AFV)





Meconium 





yes

no     
Totals:
APT

abnormal

10

   9

   19

APT

normal  

  1
        25

   26

Totals:


11
        34

   45

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = Antepartum testing (APT) (NST and AFV)



         Apgar at 5 min 





< 7

≥ 7     
Totals:
APT

abnormal

  7

  12

   19

APT

normal  

  1
        25

   26

Totals:


  8
        37

   45

2 x 2 table 4:

Reference standard = Admission to NICU

Screening test = Antepartum testing (APT) (NST and AFV)




  NICU admission 





yes

no     
Totals:
APT

abnormal

  5

 14

   19

APT

normal  

  1
        25

   26

Totals:


  6
        39

   45

2 x 2 table 5:

Reference standard = Dysmature

Screening test = Antepartum testing (APT) (NST and AFV)





Dysmature 





yes

no     
Totals:
APT

abnormal

  2

 17

   19

APT

normal  

  1
        25

   26

Totals:


  3
        42

   45

7)  Other test performance results:

Umbilical and uterine artery S:D ratios were not significantly different between patients with normal and abnormal 

antepartum test results.

Cerebral S:D and cerebral placental resistance ratios were significantly lower in patients with abnormal antepartum test results.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  -

Sample size:  -

Statistical tests:  -

Relationship between Doppler studies and fetal outcomes not reported.

(continued on next page)
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	Chauhan, Sullivan, Lutton, et al., 1995


	Design:  Case series, no controls

Test(s) studied:  

1)  Maternal estimation of birthweight (n = 70)

Protocol:  Patients interviewed as follows:  “With your previous deliveries you looked and felt a certain way, and the newborn(s) weighed X amount.  Based solely on those experiences, how much do you think this newborn will weigh?”

2)  Clinical estimation of birthweight (n = 40)
Protocol:  Performed by obstetrician or midwife using Leopold’s maneuvers alone (no computations or formulas).

Reference standard(s):

Actual birthweight 

Dates:  NR; study conducted over a 3-year period

Location:  NR

Setting:  3 unspecified hospitals

Type(s) of providers:  Unspecified OB/GYNs (n = 3); unspecified midwives (n = 2)

Length of follow-up:  None


	No. of subjects at start:  70, all of whom provided maternal estimation of birthweight, and 40 of whom also received clinical estimation of birthweight

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  70

Inclusion criteria:  Gestational age ≥ 41 weeks; parous; in early active labor with singleton gestation; vertex presentation; no evidence of fetal distress

Exclusion criteria:  None specified

Age (mean ( SD, with range):  26.1 ( 4.5 (range, 17-38)

Race:  NR

Gestational age at entry (mean ( SD, with range):  41.5 ( 0.6 weeks (range, 41-43 weeks)

Dating criteria:  LMP plus early obstetric examination or U/S before 20 weeks

Parity (mean ( SD, with range):  1.4 ( 0.6 (range, 1-4)

Bishop score:  NR


	1)  Absolute error of birthweight estimate (absolute value of estimate - actual birthweight)

2)  Standardized error of birthweight estimate (absolute error [g]/actual birthweight [kg])

3)  Percentage of estimates within ( 10% of actual birthweight

4)  Sensitivity, specificity, and positive and negative predictive values of estimates ≥ 4000 g for predicting actual birthweight ≥ 4000g

5)  Incidence of macrosomia (birthweight  ≥ 4000 g)


	1)  Absolute error of birthweight estimate (mean ( SD; n = 40 women with both maternal and clinical estimates):

Clinical estimate:  278 ( 232 g

Maternal estimate:  349 ( 331 g

p = not significant

2)  Standardized error of birthweight estimate (mean ( SD; n = 40 women with both maternal and clinical estimates):

Clinical estimate:  75 ( 71 g

Maternal estimate:  92 ( 81 g

p = not significant 

3)  Percentage of estimates within ( 10 of actual birthweight (mean ( SD; n = 40 women with both maternal and clinical estimates):

Clinical estimate:  65.0%

Maternal estimate:  67.5%

p = not significant

4)  Sensitivity, specificity, and positive and negative predictive values of estimates ≥ 4000 g for predicting actual birthweight ≥ 4000g:

Maternal estimates (n = 70): 

Sensitivity:  56%

Specificity:  94%

+ predictive value:  77%

- predictive value:  86%

Clinical estimates (n = 40):

Sensitivity:  62%

Specificity:  92%

+ predictive value:  70%

- predictive value:  82%

5)  Incidence of macrosomia:  

18/70 (25.7%)


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  ?

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

Differential sample size – 70 for maternal estimates vs. 40 for clinical estimates.



	
	
	
	
	
	

	Chauhan, Sullivan, Magann, et al., 1994


	Design:  Case series (prospective), no controls

Test(s) studied:  

Note:  Birthweight estimated for each participant using both of the following methods:

1)  Clinical estimate of birthweight

Protocol:  Estimated in early labor by clinician using Leopold maneuvers.

2)  Sonographic estimate of birthweight

Protocol:  Same clinician obtained standard sonographic measurements of transverse abdominal diameter, anteroposterior abdominal diameter, and femur length, also in early labor.  

Reference standard(s):

1)  Actual birthweight

Dates:  NR; study conducted over a 2-year period

Location:  Jackson, MS

Setting:  Community hospital

Type(s) of providers:  MFM

Length of follow-up:  None
	No. of subjects at start:  84

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  84

Inclusion criteria:  Gestational age ≥ 41 weeks

Exclusion criteria:  None specified

Age (mean ( SD):  25.9 ( 4.7

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 41 weeks required for entry into study)

Dating criteria:  LMP + physical exam in 1st trimester or U/S at 20 weeks or earlier

Parity (mean ( SD):  0.6 ( 0.7

Bishop score:  NR


	1)  Mean absolute error of the two methods of estimating birthweight

2)  Mean percentage absolute error 

3)  Percentage of estimates within 10% of actual birthweight

4)  2 x 2 tables


	1)  Mean absolute error of the two methods of estimating birthweight 

(( SD):

Clinical:  322 ( 253 g

Sonographic:  547 ( 425 g

p < 0.001

2)  Mean percentage absolute error      (( SD): 

Clinical:  8.9 ( 7.1 g/kg

Sonographic:  14.8 ( 11.0 g/kg

p < 0.001

3)  Percentage of estimates within 10% of actual birthweight:

Clinical:  65.4%

Sonographic:  42.8%

p < 0.005

4)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Actual birthweight

Screening test = Clinical estimate of birthweight 



    Actual birthweight 



   ≥ 4000 g
  < 4000 g     Totals:
Clin est

≥ 4000 g
   10
         2

   12

Clin est

< 4000 g  
   10              62

   72

Totals:

   20
        64

   84

2 x 2 table 2:

Reference standard = Actual birthweight

Screening test = Sonographic estimate of birthweight 



    Actual birthweight 



   ≥ 4000 g
  < 4000 g     Totals:
Sonog est

≥ 4000 g
   11
         6

   17

Sonog est

< 4000 g  
     9              58

   67

Totals:

   20
        64

   84
	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +



	
	
	
	
	
	

	Chervenak, Divon, Hirsch, et al., 1989


	Design:  Case series (not specified if prospective or retrospective), with concomitant controls

Test(s) studied:  

1)  Nonstress test (NST) + amniotic fluid volume (AFV) assessment + U/S estimation of fetal weight (n = 317 cases)

Protocol:  NST and AFV performed twice weekly.  Fetal weight estimated (timing not specified) by biparietal diameter, femur length, and abdominal circumference.  Estimated weight did not determine management.

Reference standard(s):

1)  Actual birthweight

Dates:  Jan 1987- June 1988

Location:  NR

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  


	No. of subjects at start:  317 cases; 100 controls (consecutive patients between 38 and 40 weeks gestational age with no antepartum complications)

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  317 cases; 100 controls

Inclusion criteria:  Singleton, uncomplicated pregnancy; intact membranes; gestational age > 41 weeks

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry (mean ( SD):  Cases, 42 ( 0.6 weeks; controls, 39.8 ( 0.5 weeks

Dating criteria:  LMP plus early first examination and U/S at < 20 weeks

Parity:  NR

Bishop score:  NR


	1)  Birthweight (mean)

2)  Birthweight > 4000 g

3)  C-sections

4)  2 x 2 table

5)  Other test performance results


	1)  Birthweight (mean ( SD):

Among study patients who delivered at 41 completed weeks (n = 172):  3710    ( 452 g

Among study patients who delivered at  ≥ 42 completed weeks (n = 145):  3705 ( 454 g

Among control patients (n = 100):  3339 ( 360 g

No p-values reported

2)  Birthweight > 4000 g:

Study patients:  81/317 (25.6%)

Controls:  6/100 (6%)

p < 0.05

3)  C-sections:

Overall:

Study patients:  76/317 (24.0%)

Controls:  4/100 (4%)

p < 0.05

Primary and repeat C-sections (study patients only):

Primary C-sections:  72/317 (22.7%)

Repeat C-sections:  4/317 (1.3%)

C-sections for arrest or protraction disorders (study patients only):

Birthweights > 4000 g:  18/81 (22%)

Birthweights < 4000 g:  23/235 (10%)

p < 0.01

4)  2 x 2 table:
Reference standard = Actual birthweight

Screening test = Estimated birthweight (EBW)

               Actual birthweight 

              > 4000 g    < 4000 g    Totals:

EBW

> 4000 g       49

     22

   71

EBW

< 4000 g
  32

   214
        246

Totals:

  81

   236            317

5)  Other test performance results:

Performance characteristics of estimated birthweight > 4000 g for predicting actual birthweight > 4000 g:  Sensitivity, 61%; specificity, 91%; positive predictive value, 70%; negative predictive value, 87%

Percentage of estimates within 15% of actual birthweight:

When based on biparietal diameter and abdominal circumference:  88%

When based on biparietal diameter and femur length:  87%

Percentage of estimates within 10% of actual birthweight:

When based on biparietal diameter and abdominal circumference:  70%

When based on biparietal diameter and femur length:  68%

Mean percentage error of estimates      (( SD):  7.5% ( 6.4%


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

Unclear whether estimated fetal weight available to practitioner – possibility of bias in outcome of C-section.

Morbidity related to macrosomia not reported.

(continued on next page)

	
	
	
	
	
	

	Crowley, O’Herlihy, and Boylan, 1984


	Design:  Cohort study

Test(s) studied:  

1)  U/S assessment of AFV

Protocol:  AFV assessed at 42 weeks and every 4 days thereafter until delivery.  If AFV reduced (no vertical pool measuring > 3 cm), then labor induced by amniotomy and oxytocin 24 hours later, if needed.

Reference standard(s):

1)  Meconium staining 

2)  C-section for fetal distress

3)  Low birthweight (< 10th 

 percentile)

4)  Admission to NICU

Dates:  NR

Location:  Dublin, Ireland

Setting:  Unspecified hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  335

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  335

Inclusion criteria:  Singleton pregnancy at 42 weeks

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  42 weeks

Dating criteria:  Certain LMP or early U/S

Parity:  138/335 (41%) primigravidae; 197/335 (59%) multigravidae

Bishop score:  NR


	1)  Meconium, grade I

2)  Meconium, grade II or III

3)  Low birthweight (< 10th percentile)

4)  Admission to NICU

5)  Convulsions

6)  Abnormal tone and primitive reflexes

7)  C-sections

8)  2 x 2 tables 

9)  Other test performance results


	1)  Meconium, grade I:  24/335 (7%)

2)  Meconium, grade II or III:  24/335 (7%)

3)  Low birthweight (< 10th percentile):

37/335 (11%)

4)  Admission to NICU:  24/335 (7%)

5)  Convulsions:  0/335

6)  Abnormal tone and primitive reflexes:

2/335 (< 1%)

7)  C-sections:  26/335 (8%)

Overall:  26/335 (8%)

For fetal distress:  9/335 (3%)

For dystocia:  8/335 (2%)

For failed induction:  3/335 (< 1%)

Elective:  6/335 (2%)

8)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = C-section for fetal distress

Screening test = AFV (abn < 3 cm; nl > 3 cm)




 C-            No C-

                  section     section    Totals:
AFV

abn


  7


58

  65

AFV

nl


  2

     268

 270

Totals:

  9

     326

 335

2 x 2 Table 2:

Reference standard = Low birthweight (BW)

(< 10th percentile)

Screening test = AFV (abn < 3 cm; nl > 3 cm)

BW           BW

                   low         not low

Totals:
AFV

abn


17

    48

  65

AFV

nl


20

   250

 270

Totals:

37

   298

 335

2 x 2 Table 3:

Reference standard = Admission to NICU

Screening test = AFV (abn < 3 cm; nl > 3 cm)

                  NICU      NICU

                   yes   
   no
    Totals:
AFV

abn


  9

   56

  65

AFV

nl


15

  255

 270

Totals:

24

  311

 335

9)  Other test performance results:

Clinical assessment of AFV by abdominal palpation showed a false positive rate of 25% and a false negative rate of 43% for detecting “significant meconium staining or absent amniotic fluid.”  Sensitivity, 75%; specificity, 57%.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)

	
	
	
	
	
	

	Devoe and Sholl, 1983


	Design:  Case series, no controls

Test(s) studied:  

1)  Maternal estriol + fetal heart rate tests (NST and CST)

Protocol:  Serial maternal urinary or plasma estriol tests performed biweekly.  NST performed weekly and considered reactive if 3 or more accelerations of > 15 bpm amplitude and 15-second duration occurred, with fetal movements, in 30 minutes.  If NST nonreactive, then CST performed.  CST considered positive if at least 30% of contractions, occurring at a rate of 3/10 min, were followed by late decelerations in a 30-min period.  CST equivocal if fewer late decelerations occurred and negative if no late decelerations occurred.  Labor induced “either for elective reasons or because of abnormal fetal test results.”  Method of induction not described.

Reference standard(s):

1)  Apgar score at 5 minutes

2)  Intrapartum fetal distress

Dates:  July 1977-June 1981

Location:  Chicago, IL

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  248

Dropouts:  NR

Loss to follow-up:  NA

No. of subjects at end:  248 (if no dropouts)

Inclusion criteria:  Singleton pregnancy; unripe cervix at 40 weeks

Exclusion criteria:  Significant medical or OB complications

Age:  NR

Race:  NR

Gestational age at entry:  40 weeks

Dating criteria:  Known LMP confirmed by OB milestones, early clinical exam, or U/S

Parity:  NR

Bishop score:  NR


	1)  Meconium staining

2)  Apgar score < 7 at 5 minutes

3)  Birthweight

4)  Perinatal mortality

5)  Intrauterine growth retardation (IUGR)

6)  Post-maturity syndrome

7) Intrapartum fetal distress – defined as presence of  2 or more of the following:  (a) persis-tent fetal tachycardia or bradycardia; (b) loss of beat-to-beat variability; (c) severe variable or late decelerations; (d) passage of thick, fresh meconium; or (e) scalp pH < 7.22

8)  C-sections

9)  2 x 2 tables


	1)  Meconium staining:  74/248 (30%) 

2)  Apgar score < 7 at 5 minutes:  

7/248 (3%)

3)  Birthweight (mean ( SD):  

3418 ( 443 g

4)  Perinatal mortality:  2/248 (<1%)

5)  IUGR:  7/248 (3%)

6)  Post-maturity syndrome:  

13/248 (5%)

7)  Intrapartum fetal distress:  

43/248 (17%)

8)  C-sections:  34/248 (14%)

9)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Apgar score at 5 minutes

Screening test = FHR tests (NST and CST)

                  Apgar       Apgar

                     < 7           ≥ 7
    Totals:
NST non-r

CST pos
  0

     22

  22

NST non-r

CST neg
  0

     17

  17

NST r

(no CST)
   7

   202

209

Totals:

   7

   241

 248

2 x 2 Table 2:

Reference standard = Fetal distress (yes/no)

Screening test = FHR tests (NST and CST)

                 Distress   Distress 

                     yes           no
     Totals:
NST non-r

CST pos
   6

     16

  22

NST non-r

CST neg
   6

     11

  17

NST r

(no CST)
  31

   178

209

Totals:

  43

   205

 248

2 x 2 Table 3:

Reference standard = Apgar score at 5 minutes

Screening test = Maternal estriol (“low” = below the 10th percentile for gestational age; “falling” = drop of more than 40% from mean of the 3 highest preceding values)

                  Apgar       Apgar

                     < 7           ≥ 7
    Totals:
Estriol low

or falling
   0

     46

  46

Estriol nl
   6

    166

 172

Totals:

   6

    212

 218

2 x 2 Table 4:

Reference standard = Fetal distress (yes/no)

Screening test = Maternal estriol (as above)

                 Distress   Distress 

                     yes           no
     Totals:
Estriol low

or falling
   4

     42

  46

Estriol nl
  31

    141

 172

Totals:

  35

   183

 218


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

(continued on next page)


	
	
	
	
	
	

	Eden, Gergely, Schifrin, et al., 1982


	Design:  Case series (prospective), no controls

Test(s) studied:  

1)  NST + CST (n = 78)

Protocol:  Weekly NST.  If NST nonreactive, then CST.  If CST negative, then repeat NST in 1 week.  If CST suspicious, then repeat NST in 1 day.  If CST positive, then deliver.

2)  NST + modified biophysical profile (MBP) (n = 398)

Protocol:  Semi-weekly NST. If NST nonreactive, then MBP performed.  If MBP normal, then NST repeated semi-weekly.  If MBP abnormal, then deliver.

3)  NST + AFV + MBP (n = 109)

Protocol:  Semi-weekly NST + weekly AFV.  If AFV decreased, then deliver.  If NST nonreactive and AFV normal, then perform MBP.  If MBP normal, then resume semi-weekly NST and weekly AFV.  If MBP abnormal, then deliver.

Reference standard(s):

1)  Apgar scores at 1 minute

2)  Apgar scores at 5 minutes

3)  Meconium aspiration

4)  Resuscitation

5)  C-section

Dates:  Nov 1978 – Aug 1981

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  585

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  585

Inclusion criteria:  42 weeks of gestation; prenatal care for ≥ 20 weeks

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  LMP with consistent exams, or sequential U/S exams

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Meconium aspiration

4)  Resuscitation 

5) Fetal distress requiring intervention (persistent abnormal FHR patterns)

6)  Morbidity (defined as presence of any of following: fetal distress requiring intervention, 5-minute Apgar score < 7, neonatal resuscitation, postmaturity syndrome, meconium aspiration)

7)  C-sections

8)  2 x 2 tables


	1)  Apgar score < 7 at 1 minute: 

NST + CST:  15.4%

NST + MBP:  13.1%

NST + AFV + MBP:  7.3%

no significant differences

2)  Apgar score < 7 at 5 minutes: 

NST + CST:  10.3%

NST + MBP:  2.3%

NST + AFV + MBP:  0

1 vs. 2, p < 0.05

1 vs. 3, p < 0.05 

3)  Meconium aspiration:

NST + CST:  6.4%

NST + MBP:  1.3%

NST + AFV + MBP:  0

1 vs. 2, p < 0.05 

4)  Resuscitation: 

NST + CST:  12.8%

NST + MBP:  10.1%

NST + AFV + MBP:  0

1 vs. 2, p < 0.05

2 vs. 3, p < 0.05 

5)  Fetal distress:

NST + CST:  21.8%

NST + MBP:  4.5%

NST + AFV + MBP:  5.5%

1 vs. 2, p < 0.05

1 vs. 3, p < 0.05 

6)  Morbidity:

NST + CST:  25.6%

NST + MBP:  14.3%

NST + AFV + MBP:  5.5%

1 vs. 2, p < 0.05

1 vs. 3, p < 0.05

2 vs. 3, p < 0.05

7)  C-sections:

NST + CST:  11.5%

NST + MBP:  29.9%

NST + AFV + MBP:  29.4%

1 vs. 2, p < 0.05

1 vs. 3, p < 0.05 

8)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Apgar score at 1 minute

Screening test = AFV

For patients in NST + CST group only  (n = 78)

                   Apgar at 1 min

                     < 7           ≥ 7
    Totals:
AFV

decreased
    7

     20

  27

AFV nl

    6

     45

  51

Totals:

  13

     65

  78

2 x 2 Table 2:

Reference standard = Apgar score at 1 minute

Screening test = AFV

For patients in NST + MBP group only  (n = 109)

                   Apgar at 1 min

                     < 7           ≥ 7
    Totals:
AFV

decreased
   4

     22

  26

AFV nl

   4

     79

  83

Totals:

   8

    101

 109

2 x 2 Table 3:

Reference standard = Apgar score at 5 minutes

Screening test = AFV

For patients in NST + CST group only  (n = 78)

                   Apgar at 5 min

                     < 7           ≥ 7
    Totals:
AFV

decreased
   7

     20

  27

AFV nl

   1

     50

  51

Totals:

   8

     70

  78

2 x 2 Table 4:

Reference standard = Apgar score at 5 minutes

Screening test = AFV

For patients in NST + MBP group only  (n = 109)

                   Apgar at 5 min

                     < 7           ≥ 7
    Totals:
AFV

decreased
   0

     26

  26

AFV nl

   0

     83

  83

Totals:

   0

    109

 109

2 x 2 Table 5:

Reference standard = Meconium aspiration

Screening test = AFV

For patients in NST + CST group only  (n = 78)

                     Meconium




   aspiration

                    yes            no 
    Totals:
AFV

decreased
   4

     23

  27

AFV nl

   1

     50

  51

Totals:

   5

     73

  78

2 x 2 Table 6:

Reference standard = Meconium aspiration

Screening test = AFV

For patients in NST + MBP group only  (n = 109)

                      Meconium




    aspiration

                     yes            no 
    Totals:
AFV

decreased
   0

     26

  26

AFV nl

   0

     83

  83

Totals:

   0

    109

 109

2 x 2 Table 7:

Reference standard = Resuscitation

Screening test = AFV

For patients in NST + CST group only  (n = 78)

                    Resuscitation

                     yes           no
    Totals:
AFV

decreased
    6

     21

  27

AFV nl

    2

     49

  51

Totals:

    8

     70

  78

2 x 2 Table 8:

Reference standard = C-section

Screening test = AFV

For patients in NST + CST group only  (n = 78)




    C-section

                     yes           no
    Totals:
AFV

decreased
    9

     18

  27

AFV nl

  10

     41

  51

Totals:

  19

     59

  78

2 x 2 Table 9:

Reference standard = Apgar score at 1 minute

Screening test = FHR decelerations

For patients in NST + CST group only  (n = 78)

                   Apgar at 1 min

                     < 7           ≥ 7
    Totals:
FHR dec

present

   5

      5

  10

FHR dec

absent

   7

     61

  68

Totals:

 12

     66

  78

2 x 2 Table 10:

Reference standard = Apgar score at 5 minutes

Screening test = FHR decelerations

For patients in NST + CST group only  (n = 78)

Apgar at 5 min

                     < 7           ≥ 7
    Totals:
FHR dec

present

   4
      

6

  10

FHR dec

absent

   4

     64

  68

Totals:

   8

     70

  78

2 x 2 Table 11:

Reference standard = Meconium aspiration

Screening test = FHR decelerations

For patients in NST + CST group only  (n = 78)



        Meconium




   aspiration

                    yes            no 
    Totals:
FHR dec

present

   1

      9

  10

FHR dec

absent

   5

     63

  68

Totals:

   6

     72

  78

2 x 2 Table 12:

Reference standard = Resuscitation

Screening test = FHR decelerations

For patients in NST + CST group only  (n = 78)




Resuscitation

                    yes            no 
    Totals:
FHR dec

present

   5

       5

  10

FHR dec

absent

   6

     62

  68

Totals:

 11

     67

  78

2 x 2 Table 13:

Reference standard = C-section

Screening test = FHR decelerations

For patients in NST + CST group only  (n = 78)




   C-section

                    yes            no 
    Totals:
FHR dec

present

   2

       8

  10

FHR dec

absent

   7

     61

  68

Totals:

   9

     69

  78


	QUALITY SCORES: 

TESTING

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

MANAGEMENT

Randomized:  -

Method of randomization:  NA

Similar to likely pt pop:  -

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  -

Gestational age:  -

Dating criteria:  +

Bishop score:  -

Women with complications of pregnancy (e.g., preeclampsia, diabetes, previous stillbirth) NOT excluded.

(continued on next page)
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	Farmakides, Schulman, Winter, et al., 1988


	Design:  Case series, no controls

Test(s) studied:  

1)  Nonstress testing (NST) plus Doppler velocimetry

Protocol:  Testing interval not specified.  Management based on NST, but not Doppler velocimetry.  Precise management protocols not described.

Reference standard(s):

1)  C-section for fetal distress

2)  Admission to NICU

3)  Small for gestational age

Dates:  “During 1985”

Location:  Stony Brook, NY

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  140 (46  of whom were “post-dates”)

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  140

Inclusion criteria:  Women referred for pre-natal testing for a variety of indications

Exclusion criteria:  None

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  NR

Parity:  NR

Bishop score:  NR

Other:  Indications for prenatal testing:

Post-dates:  46 (33%)

Hypertension:  33 (24%)

Diabetes:  14 (10%)

Suspected IUGR:  10 (7%)

Congenital anomaly:  4 (3%)

Other:  33 (24%)


	1)  Fetal distress (not defined)

2)  Small for gestational age (not defined)

3)  Admission to NICU

4)  C-section for fetal distress

5)  2 x 2 tables


	1)  Fetal distress:  41/140 (29%).  “Most” of the cases of fetal distress came from the post-dates subgoup.

2)  Small for gestational age:  15/140 (11%)

3)  Admission to NICU:  24/140 (17%)

4)  C-section for fetal distress:  39/140 (28%).  In the group with abnormal NST, but normal velocimetry, there were significantly more women undergoing  C-sections for fetal distress.  Again, the majority of these women were in the post-dates subgroup.

5)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress

Screening test = Nonstress test (NST)





 C-section 





yes

no     
Totals:
NST abn

26

  34

    60

NST nl


13
        67

    80

Totals:


39
      101

  140

2 x 2 table 2:

Reference standard = NICU admission

Screening test = Nonstress test (NST)



        NICU admission





yes

no     
Totals:
NST abn

13

  47

    60

NST nl


11
        69

    80

Totals:


24
      116

  140

2 x 2 table 3:

Reference standard = Small for gestational age (SGA) (not defined)

Screening test = Nonstress test (NST)






     Not




    SGA
    SGA     
Totals:
NST abn

  9

  51

    60

NST nl


  6
        74

    80

Totals:


15
      125

  140

2 x 2 table 4:

Reference standard = NST

Screening test = Velocimetry





NST
NST





abn
 
 nl     
Totals:
Velocimetry

abnormal

16

28

   44

Velocimetry

normal


44
       52

   96

Totals:


60
       80

 140


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  -

Sample size:  -

Statistical tests:  -

Results not reported separately for subgroup of patients referred for pre-natal testing for “post-date” pregnancy (33% of total study population).

(continued on next page)

	
	
	
	
	
	

	Fleischer, Schulman, Farmakides, et al., 1985


	Design:  Cohort study (retrospective)

Test(s) studied:  

1)  Nonstress testing (NST)   (n = 228)

Protocol:  NST started at 41 weeks’ gestation.  If score normal (7-10), then NST repeated weekly.  If score inconclusive (5-6), then test repeated within 24 hours or followed by a contraction stress test.  Patients with abnormal scores on NST (1-4) were evaluated for delivery.

2)  No monitoring (n = 30)

Protocol:  No antenatal monitoring or NST within 7 days of delivery.

Reference standard(s):

1)  C-section for fetal distress

2)  Apgar ≤ 6 at 1 minute

3)  Apgar ≤ 6 at 5 minutes

4)  Admission to NICU

5)  Neonatal death

6)  Stillbirth

Dates:  Jan 1980 - June 1981

Location:  Bronx, NY

Setting:  University hospital

Type(s) of providers:  General OB/GYN; MFM

Length of follow-up:  None


	No. of subjects at start:  258 (228 of whom received NST within 7 days of delivery)

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  258

Inclusion criteria:  Gestational age ≥ 42 weeks at time of delivery

Exclusion criteria:  Twin gestation; breech presentation; congenital anomalies; chorioamnionitis

Age:  NR

Race:  NR

Gestational age at entry:  NR (NST initiated at 41 weeks)

Dating criteria:  Consistency between uterine size and gestational age by LMP

Parity:  NR

Bishop score:  NR


	1)  Apgar score ≤ 6 at 1 minute

2)  Apgar score ≤ 6 at 5 minutes

3)  Admission to NICU

4)  Neonatal death

5)  Stillbirth

6)  C-section for fetal distress

7)  2 x 2 tables


	1)  Apgar score ≤ 6 at 1 minute:

NST:  15/228 (7%)

No monitoring:  15/30 (50%)

p < 0.01

2)  Apgar score ≤ 6 at 5 minutes:

NST:  7/228 (3%)

No monitoring:  6/30 (20%)

p < 0.05

3)  Admission to NICU:

NST:  7/228 (3%)

No monitoring:  5/30 (17%)

p < 0.05

4)  Neonatal death:

NST:  3/228 (1%)

No monitoring:  1/30 (3%)

p = not significant

5)  Stillbirth:

NST:  2/228 (1%)

No monitoring:  4/30 (13%)

p < 0.05

6)  C-section for fetal distress:

NST:  26/228 (11%)

No monitoring:  19/30 (63%)

p < 0.001

7)  2 x 2 tables (for patients in the NST group only, n = 228)

2 x 2 table 1:

Reference standard = C-section for fetal distress

Screening test = Nonstress test (NST)





 C-section 





yes

no     
Totals:
NST 1-4

  6

   4

    10

NST 5-6

  5
        23

    28

NST 7-10

15
      175

  190

Totals:


26
      202

  228

2 x 2 table 2:

Reference standard = Apgar score at 1 minute

Screening test = Nonstress test (NST)




   Apgar at 1 min 





≤ 6

> 6     
Totals:
NST 1-4

  4

   6

    10

NST 5-6

  2
        26

    28

NST 7-10

  9
      181

  190

Totals:


15
      213

  228

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = Nonstress test (NST)




   Apgar at 5 min 





≤ 6

> 6     
Totals:
NST 1-4

  1

   9

    10

NST 5-6

  1
        27

    28

NST 7-10

  5
      185

  190

Totals:


  7
      221

  228

2 x 2 table 4:

Reference standard = Admission to NICU

Screening test = Nonstress test (NST)




   NICU admission 





yes

no     
Totals:
NST 1-4

  4

   6

    10

NST 5-6

  0
        28

    28

NST 7-10

  3
      187 
  190

Totals:


  7
      221

  228

2 x 2 table 5:

Reference standard = Neonatal death

Screening test = Nonstress test (NST)




  Neonatal death 





yes

no     
Totals:
NST 1-4

  3

   7

    10

NST 5-6

  0
        28

    28

NST 7-10

  0
      190 
  190

Totals:


  3
      225

  228

2 x 2 table 6:

Reference standard = Stillbirth

Screening test = Nonstress test (NST)




       Stillbirth 





yes

no     
Totals:
NST 1-4

  0

  10

    10

NST 5-6

  0
        28

    28

NST 7-10

  2
      188 
  190

Totals:


  2
      226

  228


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)
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	Gilby, Williams, and Spellacy, 2000


	Design:  Cohort study

Test(s) studied:  

U/S within 7 days of delivery to measure abdominal circumference
Reference standard(s):

Macrosomia (defined using two different thresholds,   4000 g and 4500 g)

Dates:  1992-1997

Location:  Tampa, FL

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  1996

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  1996

Inclusion criteria:  Singleton pregnancies with U/S within 7 days of delivery

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  NR

Parity:  NR

Bishop score:  NR


	1)  2 x 2 tables

2)  Other test performance results


	1)  2 x 2 tables: 

Article includes ROC curves for performance of different abdominal circumference cutoff points (35 cm and 38 cm) for predicting macrosomia at two thresholds, 4000 g and 4500 g.  2 x 2 tables could be constructed only for the 4500 g macrosomia cutoff point.

2 x 2 Table 1:

Reference standard = Macrosomia (birthweight ≥ 4500 g)

Screening test = Abdominal circumference (Abd C), cutoff point at 35 cm

                  BW           BW 

              ≥ 4500 g    < 4500 g    Totals:

Abd C

≥ 35 cm
        68

   683

 751

Abd C

< 35 cm

   1

 1244
      1245

Totals:

 69

 1927          1996

2 x 2 Table 2:

Reference standard = Macrosomia (birthweight ≥ 4500 g)

Screening test = Abd C, cutoff point at 38 cm

                  BW           BW 

              ≥ 4500 g    < 4500 g    Totals:

Abd C

≥ 38 cm
        37

     62

   99

Abd C

< 38 cm

 32

 1865
      1897

Totals:

 69

 1927          1996

2)  Other test performance results:

Abdominal circumference ≥ 35 cm had the following test performance characteristics:  Sensitivity, 98.5%; specificity, 64.5%; negative predictive value, 64.5%
	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  -



	
	
	
	
	
	

	Gilson, O’Brien, Vera, et al., 1988


	Design:  Case series (not specified if prospective or retrospective), no controls

Test(s) studied:  

1)  Nonstress test (NST) + biophysical profile (BP)         (n = 128)

Protocol:  Testing started when patient “almost” 42 weeks.  NST performed twice weekly, BP weekly at first and twice weekly after 43 weeks.  Cervix examined at each visit.  If BP score 8-10, then patient given another NST in 3-4 days and a repeat BP in 7 days.  If BP score 5-7, then BP repeated in 24 hours; if still abnormal, then patient transferred to hospital for induction.  If oligohydramnios, spontaneous decelerations on NST, or score < 4, then patient induced.  Patients with BP scores of 8-10 allowed to deliver in birthing center if NST reactive and no indication of fetal distress or failure to progress.  Otherwise transferred to hospital for labor and delivery. 

Reference standard(s):  

1)  Apgar scores at 1 and 5 minutes

2)  Post-maturity syndrome

3)  Fetal distress

4)  C-section for fetal distress

Dates:  Jan 1984 - Feb 1986

Location:  Brownsville, TX

Setting:  Freestanding birthing center

Type(s) of providers:  Unspecified OB/GYN; nurse midwives

Length of follow-up:  None


	No. of subjects at start:  178

Dropouts:  50 (delivered before biophysical profile score assessed)

Loss to follow-up:  NA

No. of subjects at end:  128

Inclusion criteria:  Gestational age 42 completed weeks; otherwise low risk; biophysical profile score recorded within 1 week of delivery

Exclusion criteria:  None specified

Age:  NR

Race:  100% Hispanic

Gestational age at entry:  NR (gestational age of 42 completed weeks required for entry into study)

Dating criteria:  Clinical sizing (LMP supported by appropriate fundal heights), stethoscope fetal heart tones (for more than 22 weeks), or 2nd trimester U/S

Parity:  NR

Bishop score:  NR


	1)  2 x 2 tables


	1)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Apgar score at 1 minute

Screening test = Biophysical profile score (BPS)

                  Apgar       Apgar

                     < 7           ≥ 7
    Totals:
BPS < 8
   2
      
     24

  26

BPS 8-10
 12

     90

102

Totals:

 14

   114

128

2 x 2 Table 2:

Reference standard = Apgar score at 5 minutes

Screening test = BPS

                  Apgar       Apgar

                     < 7           ≥ 7
    Totals:
BPS < 8
   0
      
     26

  26

BPS 8-10
   0

   102

102

Totals:

   0

   128

128

2 x 2 Table 3:

Reference standard = Post-maturity syndrome

Screening test = BPS

                     Post-maturity

                    yes           no
    Totals:
BPS < 8
   7
      
     19

  26

BPS 8-10
   6

     96

102

Totals:

 13

   115

128

2 x 2 Table 4:

Reference standard = Fetal distress

Screening test = BPS

                   Fetal distress

                    yes           no
    Totals:
BPS < 8
   4
      
     22

  26

BPS 8-10
 11

     91

102

Totals:

 15

   113

128

2 x 2 Table 5:

Reference standard = C-section for fetal distress

Screening test = BPS

                    C-section for 




 fetal distress

                    yes           no
    Totals:
BPS < 8
   2
      
     24

  26

BPS 8-10
   1

   101

102

Totals:

   3

   125

128


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  ?

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

Study underpowered to detect differences in categorical variables.

(continued on next page)

	
	
	
	
	
	

	Hann, McArdle, and Sachs, 1987 


	Design:  Case series, no controls

Test(s) studied:  

Biophysical Profile Score (BPS).  Included 6 components:  1) NST; 2) fetal breathing movements; 3) fetal movements; 4) fetal tone;      5) amniotic fluid volume (AFV); and 6) placental grading.  Score of 0-2 given to each variable.  Abnormal score defined as < 6.  Patients with scores of 4-6 managed “on an individualized basis”; those with scores < 4 delivered immediately. 

Reference standard(s):

“Poor neonatal outcome,” which included neonatal distress requiring admission to the NICU, endotracheal intubation, use of positive pressure oxygen for more than 6 hours, and persistent fetal circulation

Dates:  NR

Location:  Boston, MA

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  131

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  131

Inclusion criteria:  Gestational age ≥ 41 completed weeks; singleton pregnancy; no congenital anomalies

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 41 completed weeks required for entry into study)

Dating criteria:  U/S early in pregnancy or reliable menstrual dates and serial physical exams

Parity:  NR

Bishop score:  NR


	1)  Meconium aspiration

2)  Admission to NICU

3)  Seizure

4)  2 x 2 table

5)  Predictive values


	1)  Meconium aspiration:  5/131 (4%)

2)  Admission to NICU:  5/131 (4%)

3)  Seizure:  1/131 (< 1%)

4)  2 x 2 table:

Reference standard = Poor neonatal outcome

Screening test = Biophysical Profile Score (BPS)

               Neonatal outcome 

       
     poor      normal       Totals:

BPS abn

(< 6)
         1

     7

    8

BPS nl

(≥ 6)

  6

 117     

123

Totals:

  7

 124           
131

5)  Predictive values:

Positive predictive values:

Total BPS:  14%

Amniotic fluid volume:  17%

Placental grading:  4%

Fetal breathing movements:  5%

Fetal tone/movements:  40%

NST:  14%

Negative predictive values:

Total BPS:  94%

Amniotic fluid volume:  95%

Placental grading:  91%

Fetal breathing movements:  94%

Fetal tone/movements:  95%

NST:  94%


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  -

Testing protocol described:  -

Sample size:  -

Statistical tests:  +



	
	
	
	
	
	

	Imai, Tani, Saito, et al., 2001


	Design:  Cohort study

Test(s) studied:  

1)  Fetal fibronectin obtained from posterior vaginal fornix.  Collected once between 29 and 35 weeks, then weekly from 36 weeks until parturition.

2)  Cytokines Interleukin-1, beta, IL-6, IL8, and tumor necrosis factor alpha.  Collected from endocervix at same intervals as above.

Reference standard(s):

Delivery within 7 days of sampling

Dates:  NR

Location:  Kanagawa, Japan

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  122

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  120 (2 excluded for no labor)

Inclusion criteria:  Singleton pregnancy; vertex presentation

Exclusion criteria:  Maternal or obstetric complications that might cause premature delivery, premature rupture of membranes, vaginal bleeding, or fetal anomalies

Age:  Mean, 30; range, 20-45

Race:  NR

Gestational age at entry:  NR (gestational age between 29 and 35 weeks required for entry into study)

Dating criteria:  LMP, confirmed by ultrasound prior to 20 weeks

Parity:  71% nulliparous

Bishop score:  NR


	1)  Fetal fibronectin

2)  IL-1 beta

3)  2x2 tables


	1)  Fetal fibronectin:

At threshold of > 50 ng/ml:

Sensitivity:  90%

Specificity:  51%

Positive predictive value:  75%

Negative predictive value:  75%

2)  IL-1 beta:

At threshold of 100 pg/ml:

Sensitivity:  55%

Specificity:  76%

Positive predictive value:  79%

Negative predictive value:  50%

3)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Delivery within 7 days

Screening test = Fetal Fibronectin (fFN)

               Time to delivery 

               ( 7 days   > 7 days    Totals:

fFN > 50      120

   39

159

fFN ( 50
  13

   40     

  53

Totals:
       133
   79             212

2 x 2 table 2:

Reference standard = Delivery within 7 days

Screening test = IL-2 beta

               Time to delivery 

               ( 7 days   > 7 days    Totals:

IL-2 > 100
   73
   19

  92

IL-2 ( 100
   60
   60     
       120

Totals:
       133
   79             212


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

Reported sensitivity/specificity was reversed in tables and text of article; values from text used here.

Any variations by gestational age within the 36-42 week gestational range not reported.



	
	
	
	
	
	

	Jazayeri, Heffron, Phillips, et al., 1999


	Design:  Case series (retrospective), concomitant controls

Test(s) studied:  

1)  U/S measuring estimated fetal weight, abdominal circumference, biparietal diameter, and femur length

Protocol:  Measurements taken within 2 weeks of delivery

Reference standard(s):

1)  Macrosomia

Dates:  Jan-Dec 1996

Location:  Tampa, FL

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  168 (84 with macrosomic infants; 84 with nonmacrosomic infants)

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  168

Inclusion criteria:  Women with macrosomic infants (≥ 4000 g) and U/S within 2 weeks prior to delivery; these women compared with group of women with non-macrosomic infants and recent U/S

Exclusion criteria:  None specified

Age (mean ( SD):  Macrosomic, 25.9   ( 6; nonmacrosomic, 24.4 ( 5

Race:  Macrosomic, 45% White, 25% Black, 30% Hispanic; non-macrosomic, 40% White, 30% Black, 30% Hispanic

Gestational age at entry (mean ( SD):  Macrosomic, 40.1 ( 1.5 weeks; nonmacrosomic, 37.1 ( 3.6 weeks (p = 0.001)

Dating criteria:  NR

Gravidity (median, with range):  Macrosomic, 3 ( 2; non-macrosomic, 2 ( 1

Bishop score:  NR


	1)  Shoulder dystocia

2)  C-section for fetal distress

3)  2 x 2 table

4)  Other test performance results


	1)  Shoulder dystocia:

Macrosomic:  13/84 (15%)

Nonmacrosomic:  0/84

p = 0.001

In macrosomic newborns, labor induction was associated with a 22% rate of should dystocia, whereas augmentation and spontaneous labor were each associated with an 8% rate of shoulder dystocia (odds ratio, 3.4; 95% CI, 1.4 to 8.2; p < 0.01).  In a multivariable model controlling for birthweight, induction alone was associated with shoulder dystocia (odds ratio, 2.97; 95% CI, 1.24 to 7.4; p < 0.015).

2)  C-section for fetal distress:

Macrosomic:  25/84 (30%)

Nonmacrosomic:  19/84 (23%)

p = not significant

3)  2 x 2 table:

Reference standard = Macrosomia 

(≥ 4000 g)

Screening test = U/S measurement of abdominal circumference (AC)




     Macrosomia 





yes

no     
Totals:
AC ≥ 35 cm

75

   6

    81

AC < 35 cm

 9
       78

    87

Totals:


84
       84

  168

4)  Other test performance results:

Multiple regression analysis showed abdominal circumference to be the best predictor of birthweight in macrosomic infants.  


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  -

Sample size:  -

Statistical tests:  +



	
	
	
	
	
	

	Knox, Huddleston, and Flowers,  1979


	Design:  RCT, allocation to group by last digit of hospital number

Test(s) studied:  

1)  Amniocentesis (n = 90)

Protocol:  If no meconium discovered and fluid obtained, then amniocentesis repeated in 1 week.  If meconium discovered or no fluid obtained, then labor induced.  Labor induced with IV oxytocin, with direct FHR and intrauterine pressure monitoring.

2)  Oxytocin challenge test (OCT) (n = 90)

Protocol:  Initial amniocentesis followed by OCT.  If meconium present or no fluid discovered on amniocentesis, then labor induced.  If OCT negative, the repeated in 1 week.  If OCT positive, the labor induced.

Reference standard(s):

1)  Low birthweight

2)  Neonatal morbidity

3)  Perinatal death

4)  C-sections

5)  Apgar scores at 1 minute

6)  Apgar scores at 5 minutes

Dates:  Aug 1975 - July 1976

Location:  Birmingham, AL

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  187

Dropouts:  7 (excluded due to complications)

Loss to follow-up:  NA

No. of subjects at end:  180

Inclusion criteria:  Gestational age ≥ 42 weeks

Exclusion criteria:  Any obstetric complication

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 42 weeks required for entry into study)

Dating criteria:  Either a) reliable LMP confirmed by pelvic exam prior to 12 weeks, U/S at 20-30 weeks, or auscultation of unamplified fetal heart tones for at least 22 weeks; or b) if LMP unreliable, then 2 of above 3 assessments consistent with 42 weeks’ gestation

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Low birthweight (< 10th percentile)

4)  Neonatal morbidity

5)  Perinatal death

6)  Meconium

7)  C-sections

8)  Induction

9)  Abnormal labor (prolonged latent phase, primary dysfunctional labor, secondary arrest of dilatation, or arrest of descent)

10)  2 x 2 tables

11)  Other test performance results


	1)  Apgar score < 7 at 1 minute:

Amniocentesis:  19/90 (21%)

OCT:  12/90 (13%)

p = not significant

2)  Apgar score < 7 at 5 minutes:

Amniocentesis:  6/90 (7%)

OCT:  2/90 (2%)

p = not significant

3)  Low birthweight (< 10th percentile):

Amniocentesis:  3/90 (3%)

OCT:  4/90 (4%)

p = not significant

4)  Neonatal morbidity:

Amniocentesis:  6/90 (7%)

OCT:  7/90 (8%)

p = not significant

5)  Perinatal death:

Amniocentesis:  3/90 (3%)

OCT:  1/90 (1%)

p = not significant

6)  Meconium (overall only):

On initial amniocentesis:  22%

At delivery:  44%

7)  C-sections:

Amniocentesis:  11/90 (12%)

OCT:  8/90 (9%)

p = not significant

8)  Induction:

Amniocentesis:  29/90 (32%)

OCT:  11/90 (12%)

p < 0.005

9)  Abnormal labor:

Amniocentesis:  13/90 (14%)

OCT:  12/90 (13%)

p = not significant

10)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Low birthweight  (< 10th percentile)

Screening test = Meconium at initial amniocentesis




   Low birthweight 





yes

no     
Totals:
Meconium

present


  2

77

    79

Meconium

absent
  

  5
       96

  101

Totals:


  7
     173

  180

2 x 2 table 2:

Reference standard = Neonatal morbidity

Screening test = Meconium at initial amniocentesis




        Morbidity 





yes

no     
Totals:
Meconium

present


  6

73

    79

Meconium

absent
  

  7
       94

  101

Totals:


13
     167

  180

2 x 2 table 3:

Reference standard = Perinatal death

Screening test = Meconium at initial amniocentesis




          Death 





yes

no     
Totals:
Meconium

present


  4

75

    79

Meconium

absent
  

  0
     101

  101

Totals:


  4
     176

  180

2 x 2 table 4:

Reference standard = C-sections

Screening test = Meconium at initial amniocentesis




       C-section 





yes

no     
Totals:
Meconium

present


 11

68

    79

Meconium

absent
  

  8
       93

  101

Totals:


19
     161

  180

2 x 2 table 5:

Reference standard = Apgar score at 1 minute

Screening test = Meconium at initial amniocentesis




   Apgar at 1 min 





< 7

≥ 7     
Totals:
Meconium

present


23

56

    79

Meconium

absent
  

  8
       93

  101

Totals:


31
     149

  180

2 x 2 table 6:

Reference standard = Apgar score at 5 minutes

Screening test = Meconium at initial amniocentesis




   Apgar at 5 min 





< 7

≥ 7     
Totals:
Meconium

present


  8

71

    79

Meconium

absent
  

  0
     101

  101

Totals:


  8
     172

  180

11)  Other test performance results:  

In subset of patients with meconium present, there were no significant differences between the two groups for any outcome.


	QUALITY SCORES: 

TESTING

Reference standard:  +

Randomized:  +

Method of randomization:  -

Verification bias:  +

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

MANAGEMENT

Randomized:  +

Method of randomization:  -

Similar to likely pt pop:  +

Interventions described:  +

Mode of delivery:  +

Sample size:  -

Statistical tests:  +

Gestational age:  -

Dating criteria:  +

Bishop score:  -

(continued on next page)
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	Leveno, Quirk, Cun-ningham, et al., 1984


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Amniotic fluid volume (AFV) assessment

Protocol:  AFV assessed weekly.  Oligohydramnios defined as two or fewer 1-cm pockets of amniotic fluid.  If any of the following occurred, then labor was induced using oxytocin followed by amniotomy:  a) certain completion of 43 weeks’ gestation; b) absence of amniotic fluid on physical exam; c) markedly diminished fetal activity; or d) develop-ment of pregnancy-induced hypertension.  Intrapartum electronic FHR monitoring used.
Reference standard(s):

1)  C-section for fetal distress

2)  Small for gestational age

3)  Stillbirth or meconium aspiration

Dates:  July 1980 - July 1982

Location:  Dallas, TX

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  727 (of whom 213 underwent U/S assessment of AFV)

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  727

Inclusion criteria:  Gestational age ≥ 41 completed weeks

Exclusion criteria:  Obstetric or medical complications

Age:  55% were age 20-30

Race:  39% White, 39% Black, 22% Hispanic

Gestational age at entry:  

42-43 weeks (certain):  16%

43-44 weeks (certain):  8%

> 44 weeks (certain):  1%

Uncertain prolonged pregnancy:  75%

Dating criteria:  LMP corroborated by a) fetal heart auscultation between 17 and 20 weeks; or 

b) fundal height measurements between 20 and 30 weeks; or 

c) U/S before 26 weeks

Parity:  “Approximately half” were nulliparous

Bishop score:  NR


	1)  C-sections

2)  2 x 2 tables


	1)  C-sections:

Overall:  196/727 (27%)

For cephalopelvic disproportion:  114/727 (16%)

For fetal distress:*  59/727 (8%)

For abnormal presentation:  16/727 (2%)

For other reasons:  7/727 (1%)

*”Fetal distress” diagnosed when one or more of the following were identified on intrapartum FHR monitoring:  a) repeti-tive late decelerations; b) severe variable decelerations of < 60 bpm for 

≥ 1 minute; c) prolonged decelerations lasting ≥ 2 minutes; or d) unexplained abnormal baseline heart rate or diminished beat-to-beat variability, especially when either accompanied by meconium staining.

2)  2 x 2 tables (for women undergoing AFV assessment only, n = 213)

2 x 2 table 1:

Reference standard = C-section for fetal distress (as defined above)

Screening test = Amniotic fluid volume (AFV) assessment





 C-section 





yes

no     
Totals:
AFV

decreased

 11

 73

   84

AFV

normal  

  7
      122

  129

Totals:


18
      195

  213

2 x 2 table 2:

Reference standard = Small for gestational age (SGA)

Screening test = AFV




     SGA
     SGA





yes

no     
Totals:
AFV

decreased

  8

 76

   84

AFV

normal  

  8
      121

  129

Totals:


16
      197

  213

2 x 2 table 3:

Reference standard = Stillbirth or meconium aspiration

Screening test = AFV





 Stillbirth/





meconium 





yes

no     
Totals:
AFV

decreased

  2

 82

   84

AFV

normal  

  0
      129

  129

Totals:


  2
      211

  213


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)

	
	
	
	
	
	

	Monaghan, O’Herlihy, and Boylan, 1987


	Design:  Cohort study (not specified if prospective or retrospective)

Test(s) studied:  

1)  Ultrasound used to measure deepest amniotic fluid pool and to grade placental echogenic changes (n = 200)

Protocol:  U/S scans performed every 3-5 days beginning at 42 weeks.  Used to measure deepest vertical amniotic fluid pool.  If no pool exceeded 30 mm, then oligohydramnios diagnosed and labor induced.  U/S also used to grade echogenic characteristics of placenta from 0 (homogeneous placenta with smooth chorionic plate) to III (placenta completely divided into compartments by indentation of the chorionic plate extending all the way to the basal layer).  Placental grading not used to make management decisions.

Reference standard(s):

1)  Fetal acidosis

2)  C-section for fetal distress

3)  Low birthweight

4)  Admission to NICU

5)  Perinatal death

Dates:  NR

Location:  Dublin, Ireland

Setting:  Unspecified hospital

Type(s) of providers:  

Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  225

Dropouts:  25 (excluded because of uncertain gestational age)

Loss to follow-up:  NA

No. of subjects at end:  200

Inclusion criteria:  Gestational age ≥ 42 weeks; singleton pregnancy

Exclusion criteria:  Uncertain gestational age

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 42 weeks required for entry into study)

Dating criteria:  Certain LMP or early U/S

Parity:  41% primiparous

Bishop score:  NR


	1)  Fetal acidosis (pH       < 7.25)

2)  Low birthweight (< 10th percentile)

3)  Admission to NICU

4)  Perinatal death

5)  Inductions

6)  C-sections

7)  2 x 2 tables

8)  Other test performance results


	1)  Fetal acidosis:  13/200 (7%)

2)  Low birthweight:  23/200 (12%)

3)  Admission to NICU:  18/200 (9%)

4)  Perinatal death:  2/200 (1%)

5)  Inductions:  69/200 (35%)

Labor induced in 32 cases because of oligohydramnios, and in 37 cases with favorable cervical status and normal amniotic fluid estimates.

6)  C-sections:

Overall:  12/200 (6%)

For fetal distress:  3/200 (2%)

7)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Fetal acidosis (pH < 7.25)

Screening test =  Amniotic fluid index (AFI) (“low” if no pool exceeded 30 mm)

                    Fetal acidosis 



        yes          no       Totals:

AFI low 
     3
    29
     
 32

AFI normal 
    10
  158
     168

Totals:

    13
  187          200

2 x 2 Table 2:

Reference standard = C-section for fetal distress

Screening test =  AFI (as above)

                       C-section 



        yes          no       Totals:

AFI low 
     1
    31
     
 32

AFI normal 
     2
  166
     168

Totals:

     3
  197          200

2 x 2 Table 3:

Reference standard = Low birthweight  (< 10th percentile)

Screening test =  AFI (as above)

                  Low birthweight 



        yes          no       Totals:

AFI low 
   11
    21
     
 32

AFI normal 
   12
  156
     168

Totals:

   23
  177          200

2 x 2 Table 4:

Reference standard = Admission to NICU

Screening test =  AFI (as above)

                  NICU admission 



        yes          no       Totals:

AFI low 
     3
    29
     
 32

AFI normal 
   15
  153
     168

Totals:

   18
  182          200

2 x 2 Table 5:

Reference standard = Perinatal death

Screening test =  AFI (as above)

                   Perinatal death 



        yes          no       Totals:

AFI low 
     0
    32
     
 32

AFI normal 
     2
  166
     168

Totals:

     2
  198          200

8)  Other test performance results:

Ultimate placental grading was associated with an increased incidence of C-section.  The increased incidence associated with grade III placenta was related to mothers with coincident oligohydramnios.

The frequency of meconium staining and no amniotic fluid after amniotomy was higher in patients with oligohydramnios.

There were no differences in acidosis or 

NICU admission between pregnancies with normal versus reduced amniotic fluid, or grade 1-11 versus grade III placentas.  

The incidence of low birthweight was significantly higher in patients with oligohydramnios than in patients with grade III placentas.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)
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	Montan and Malcus, 1995


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Amniotic fluid index (AFI) and FHR pattern

Protocol:  AFI and FHR pattern measured at 2-day intervals from 42 weeks until delivery.  Labor induced (by oxytocin or artificial rupture of the membranes) for abnormal fetal or maternal findings.

Reference standard(s):

1)  C-section

2)  Apgar < 7 at 1 minute

3)  Apgar < 7 at 5 minutes

Dates:  1992-93

Location:  Ängelholm, Sweden

Setting:  Community hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  116 women delivered at ≥ 42 weeks gestation; 88 of them had AFI measured at least once before onset of labor

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  116

Inclusion criteria:  Gestational age ≥ 42 completed weeks

Exclusion criteria:  None specified

Age (mean, with range):  28 (17-46)

Race:  NR

Gestational age at entry:  NR (gestational age required to be 

≥ 42 completed weeks for entry into study)

Dating criteria:  U/S (biparietal diameter and femur length) in weeks 16-19 

Parity:  49% primigravida

Bishop score:  NR


	1)  2 x 2 tables

2)  Other test performance results


	1)  2 x 2 tables

2 x 2 table 1:

Reference standard = C-section

Screening test = AFI

                        C-section

                      yes          no         Totals:
AFI < 5 cm
    1
            10

  11

AFI ≥ 5 cm
   11
     66

  77

No AFI

    7

     21

  28

Totals:

  19
            97

 116

2 x 2 table 2:

Reference standard = Apgar score at 1 minute

Screening test = AFI

                    Apgar at 1 min

                      < 7          ≥ 8         Totals:
AFI < 5 cm
    0
            11

  11

AFI ≥ 5 cm
    3
     
     74

  77

No AFI

    1

     27

  28

Totals:

    4
           112

 116

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = AFI

                    Apgar at 5 min

                      < 7          ≥ 8         Totals:
AFI < 5 cm
    0
            11

  11

AFI ≥ 5 cm
    2
     
     75

  77

No AFI

    0

     28

  28

Totals:

    2
           114

 116

2)  Other test performance results:

There was no association between low AFI (< 5 cm) and signs of fetal distress expressed as abnormal FHR pattern, meconium staining, Apgar scores < 7, or C-section.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

The definition of low AFI used in this study (< 5 cm) is more liberal than that used in many studies (3 cm or 1 cm) and may explain the lack of association between low AFI and fetal compromise reported here.



	
	
	
	
	
	

	Mouw, Egberts, Kragt, et al., 1998


	Design:  Case series (prospective), no controls 

Test(s) studied:  

1)  Fetal fibronectin concentration (fFN)

Protocol:  Fetal fibronectin concentration measured in cervicovaginal secretions obtained in sterile speculum examination at 41 weeks.  Concentrations of < 50 ng/ml were interpreted as negative, ≥ 50 ng/ml as positive.

Pregnancies were managed expectantly, and induction was performed only for obstetric “or sometimes psychological” reasons.

Reference standard(s):

1)  Birth within 3 days of fFN testing

Dates:  NR

Location:  Leiden and Voorburg, The Netherlands

Setting:  2 university hospitals

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  80

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  80

Inclusion criteria:  Gestational age ≥ 41 weeks

Exclusion criteria:  In labor; clinical evidence of ruptured membranes

Age (mean ( SD):  31 ( 6

Race:  NR

Gestational age at entry:  Range, 287-304 days

Dating criteria:  NR

Parity (mean ( SD):  1 ( 1

Bishop score:  NR


	1)  2 x 2 table

2)  Other test performance results


	1)  2 x 2 table:

Reference standard = Birth within 3 days of fFN testing

Screening test = fFN





Birth within





    3 days





 yes
no     
Totals:
fFN ≥ 50 ng/ml
  30

15

   45

fFN< 50 ng/ml     12
       27

   39

Totals:


  42
       42

   84

2)  Other test performance results:

A positive fFN test (≥ 50 ng/ml) had sensitivity of 0.71 (95% CI, 0.58 to 0.86) and specificity of 0.64 (95% CI, 0.48 to 0.78) for predicting birth within 3 days.

The change from negative to positive fFN values often occurred between 1 and 4 days before birth in women with a spontaneous onset of labor.  The mean interval between positive test and birth was 2.5 ( 2.5 days (range, 0-11).

fFN was moderately correlated with Bishop score.  Bishop score > 5 had sensitivity 0.67 (95% CI, 0.48 to 0.82) and specificity 0.77 (95% CI, 0.54 to 0.92) for predicting birth within 3 days.  (Only 74% of study participants had Bishop scores recorded.)


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +

Sensitivity/specificity results include some repeat tests.



	
	
	
	
	
	

	O’Reilly-Green and Divon, 1996


	Design:  Cohort study (retrospective)

Test(s) studied:  

1)  Sonographic estimate of fetal weight (EFW) plus nonstress test (NST) and amniotic fluid index (AFI)

Protocol:  Sonographic EFW done at initial appointment.  NST and AFI performed twice weekly.  If AFI ≤ 5 cm, then patient delivered within 24 hours, even if all other testing parameters were normal.

Reference standard(s):

1)  Apgar score at 1 minute

2)  Apgar score at 5 minutes

3)  Any complication

Dates:  July 1991- Sep 1992

Location:  Bronx, NY

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  449

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  449

Inclusion criteria:  Prolonged pregnancy (defined as 1 or more weeks beyond expected date of delivery)

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  Nagle’s rule or sonographic criteria

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 8 at 1 minute

2)  Apgar score < 9 at 5 minutes

3)  2 x 2 tables

4) Other test performance results


	1)  Apgar score < 8 at 1 minute:  66/449 (15%)

2)  Apgar score < 9 at 5 minutes:  24/449 (5%)

3)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Apgar score at 1 minute

Screening test =  Amniotic fluid index (AFI)

                   Apgar at 1 min 



      < 8    
  ≥ 8       Totals:

AFI ≤ 5 

   5
   
   45
      50

AFI > 5
   
 61
 
 337
    398

Totals:

 66
 
 382          448

2 x 2 Table 2:

Reference standard = Apgar score at 5 minutes

Screening test =  Amniotic fluid index (AFI)

                   Apgar at 5 min 



      < 9    
  ≥ 9       Totals:

AFI ≤ 5 

   2
   
   48
      50

AFI > 5
   
 22
 
 376
    398

Totals:

 24
 
 424          448

2 x 2 Table 3:

Reference standard = Any complication

Screening test =  Amniotic fluid index (AFI)

                  Complication 



      yes    
   no       Totals:

AFI ≤ 5 

   4
   
   46
      50

AFI > 5
   
 25
 
 372
    397

Totals:

 29
 
 418          447

4) Other test performance results:

Additional analyses showed significant association between AFI ≤ 5 and clinical oligohydramnios.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

Same population as in O’Reilly-Green and Divon, 1997, below.



	
	
	
	
	
	

	O’Reilly-Green and Divon, 1997


	Design:  Cohort study (retrospective)

Test(s) studied:  

1)  Sonographic estimate of fetal weight 

Protocol:  Estimate made ≤ 21 days before admission (≤ 22 days before delivery).  Estimated fetal weight (EFW) calculated using formulas at the discretion of the clinician interpreting the study.  An adjusted EFW was calculated by adding 12.7 g   to the EFW for each day that elapsed between the sonographic measurements and delivery.

Reference standard(s):

1)  Actual birthweight

Dates:  July 1991 - Sep 1992

Location:  Bronx, NY

Setting:  University hospital

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  445

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  445

Inclusion criteria:  Prolonged pregnancy (defined as 4 or more days beyond expected date of delivery)

Exclusion criteria:  Diabetes

Age:  NR

Race:  NR

Gestational age at entry (mean ( SD):  291 ( 6.7 days

Dating criteria:  Naegele’s rule or sonographic criteria 

Parity:  NR

Bishop score:  NR


	1)  2 x 2 tables

2)  Other test performance results


	1)  2 x 2 tables:

2 x 2 Table 1:

Reference standard = Actual birthweight

Screening test = Estimated fetal weight (EFW)

                    Birthweight 

              ≥ 4000 g    < 4000 g    Totals:

EFW

≥ 3711 g       91

     94

  185

EFW

< 3711 g
  16

   244
        260

Totals:

107

   338            445

2 x 2 Table 2:

Reference standard = Actual birthweight

Screening test = EFW

                    Birthweight 

              ≥ 4500 g    < 4500 g    Totals:

EFW

≥ 4192 g       15

     35

   50

EFW

< 4192 g
    3

   392
        395

Totals:

  18

   427            445

2 x 2 Table 3:

Reference standard = Actual birthweight

Screening test = EFW

                    Birthweight 

              ≥ 4000 g    < 4000 g    Totals:

EFW

≥ 4000 g       60

     29

   89

EFW

< 4000 g
  47

   309
        356

Totals:

107

   338            445

2 x 2 Table 4:

Reference standard = Actual birthweight

Screening test = EFW

Birthweight

              ≥ 4500 g    < 4500 g    Totals:

EFW

≥ 4500 g        4

     5

    9

EFW

< 4500 g
  14

   422
        436

Totals:

  18

   427            445

2)  Other test performance results:

EFW ≥ 3711 g had sensitivity 0.85 and specificity 0.72 for predicting birthweight ≥ 4000 g.

EFW ≥ 4000 g had sensitivity 0.56 and specificity 0.91 for predicting birthweight ≥ 4000 g.

The area under ROC curve for EFW within 4 days of delivery as a predictor of birthweight ≥ 4000 g was 0.85; for 5-22 days, 0.85; and for 0-22 days, 0.85.

EFW ≥ 4192 g had sensitivity 0.83 and specificity 0.92 for predicting birthweight ≥ 4500 g.

EFW ≥ 4500 g had sensitivity 0.22 and specificity 0.99 for predicting birthweight ≥ 4500 g.

The area under ROC curve for EFW within 4 days of delivery as a predictor of birthweight ≥ 4500 g was 0.93; for 5-22 days, 0.95; and for 0-22 days, 0.95.  

The area under ROC curve for the adjusted EFW within 4 days of delivery as a predictor of birthweight ≥ 4500 g was 0.93; for 5-22 days, 0.95; and for 0-22 days, 0.95.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +

Same population as in O’Reilly-Green and Divon, 1996, above.

(continued on next page)

	
	
	
	
	
	

	Phelan, Platt, Yeh, et al., 1984


	Design:  Case series (retrospective), no controls

Test(s) studied:  

1)  Nonstress test (NST)       (n = 239)

Protocol:  Last NST conducted within 7 days of delivery.  NST considered reactive if ≥ 2 FHR accelerations of > 15 bpm, lasting 15 seconds, in a 20-min period.  Reactive NSTs repeated in a week (or sooner if serum estriol was low).  NST considered nonreactive if there were not 2 acceptable FHR accelerations in any 20-min period of observation totaling 40 minutes.  If test nonreactive, then patient re-tested in afternoon.  If afternoon test nonreactive, then CST performed (or, if CST contraindicated, then biophysical profile done).  If CST negative, then repeated in 24 hours.
Reference standard(s):

1)  C-section for fetal distress

2)  Meconium aspiration

3)  Apgar score at 1 minute

4)  Apgar score at 5 minutes

5)  Macrosomia

6)  Post-maturity syndrome

Dates:  July 1980 - June 1981

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  General OB/GYN; specially trained 

antepartum nurses

Length of follow-up:  None


	No. of subjects at start:  239

Dropouts:  NA (retrospective analysis)

Loss to follow-up:  NA

No. of subjects at end:  239

Inclusion criteria:  Post-dates 

(> 294 days); underwent NST within 7 days of delivery

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR; gestational age > 294 days required for inclusion in study

Dating criteria:  LMP

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Meconium staining

4)  Meconium aspiration

5)  Macrosomia (birthweight ≥ 4000 g)

6)  Post-maturity syndrome

7)  C-sections

8)  2 x 2 tables

9)  Other test performance results


	1)  Apgar score < 7 at 1 minute:  47/239 (20%)

2)  Apgar score < 7 at 5 minutes:  6/239 (3%)

3)  Meconium staining:  99/239 (41%)

4)  Meconium aspiration:  19/239 (8%)

5)  Macrosomia (birthweight ≥ 4000 g):  52/239 (22%)

6)  Post-maturity syndrome:  40/239 (17%)

7)  C-sections:

Overall:  42/239 (18%)

For fetal distress:  13/239 (5%)

8)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress

Screening test = Nonstress test (NST)

                         C-section

                      yes 
      no        Totals:
NST

nonreactive      4

28

   32

NST

reactive

     9
     198

 207

Totals:

   13
     226

 239

2 x 2 table 2:

Reference standard = Meconium aspiration

Screening test = NST

               Meconium aspiration

                      yes 
      no        Totals:
NST

nonreactive      5

27

   32

NST

reactive

   14
     193

 207

Totals:

   19
     220

 239

2 x 2 table 3:

Reference standard = Apgar score at 1 minute

Screening test = NST

                     Apgar at 1 min

                      < 7 
      ≥ 7        Totals:
NST

nonreactive    11

21

   32

NST

reactive

   36
     171

 207

Totals:

   47
     192

 239

2 x 2 table 4:

Reference standard = Apgar score at 5 minutes

Screening test = NST

                     Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
NST

nonreactive    2


30

   32

NST

reactive

    4
    
     203

 207

Totals:

    6
    
     233

 239

2 x 2 table 5:

Reference standard = Macrosomia (birthweight ≥ 4000 g)

Screening test = NST

                      Macrosomia

                      yes 
      no        Totals:
NST

nonreactive      4

28

   32

NST

reactive

    48
     159

 207

Totals:

    52
     187

 239

2 x 2 table 6:

Reference standard = Post-maturity syndrome 

Screening test = NST

                     Post-maturity

                      yes 
      no        Totals:
NST

nonreactive      4

28

   32

NST

reactive

    36
     171

 207

Totals:

    40
     199

 239

9)  Other test performance results:

Among patients with reactive NSTs, those with decelerations had significant increases in C-sections for fetal distress, meconium passage, and Apgar scores  < 7 at 5 minutes compared to those without decelerations.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

Same patient population as Phelan, Platt, Yeh, et al. 1985, below.

(continued on next page)
(continued on next page)

	
	
	
	
	
	

	Phelan, Platt, Yeh, et al., 1985


	Design:  Case series (retrospective), no controls

Test(s) studied:  

1)  Nonstress test (NST),  biophysical profile, and amniotic fluid volume (AFV)

Protocol:  Testing schedule not described (though referenced).  Patients with FHR bradycardia revealed on the NST were evaluated for delivery.  AFV considered “adequate” if largest pocket 

> 1 cm in vertical diameter; “decreased” if largest pocket 

≤ 1 cm; and “adequate, but decreased” if largest pocket   > 1 cm, but overall impression of sonographer was that fluid was decreased.

Reference standard(s):

1)  C-section for fetal distress

2)  Apgar score at 1 minute

3)  Apgar score at 5 minutes

4)  Birthweight

Dates:  July 1980 - June 1981

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  General OB/GYN; specially trained antepartum nurses

Length of follow-up:  None


	No. of subjects at start:  236

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  236

Inclusion criteria:  Post-dates; underwent biophysical testing within 7 days of delivery

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR

Dating criteria:  NR

Parity:  NR

Bishop score:  NR


	1)  Macrosomia (birthweight > 4000 g)

2)  Apgar score < 7 at 1 minute

3)  Apgar score < 7 at 5 minutes

4)  Post-maturity syndrome

5)  Meconium staining

6)  Meconium aspiration

7)  Deceleration or bradycardia

8)  Fetal death

9)  C-sections

10)  2 x 2 tables


	1)  Macrosomia (birthweight > 4000 g):  52/236 (22%)

2)  Apgar score < 7 at 1 minute:  49/236 (21%)

3)  Apgar score < 7 at 5 minutes:  8/236 (3%)

4)  Post-maturity syndrome:  40/236 (17%)

5)  Meconium staining:  99/236 (42%)

6)  Meconium aspiration:  19/236 (8%)

7)  Deceleration or bradycardia:  62/236 (26%)

8)  Fetal death:  2/236 (< 1%)

9)  C-sections:

Overall:  45/236 (19%)

For fetal distress:  13/236 (6%)

10)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress

Screening test = Amniotic fluid volume (AFV)

                        C-section

                      yes          no         Totals:
AFV 

decreased
    3
             4

    7

AFV

adequate/

decreased
    6
     
     32

  38

AFV

adequate
    4

    187

 191

Totals:

  13
           223

 236

2 x 2 table 2:

Reference standard = Apgar score at 1 minute

Screening test = AFV

                    Apgar at 1 min 



        < 7    
     ≥ 7       Totals:
AFV 

decreased
    6
             1

    7

AFV

adequate/

decreased
   12
     26

  38

AFV

adequate
   31
    160

 191

Totals:

   49          187

 236

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = AFV

                    Apgar at 5 min 



        < 7    
     ≥ 7       Totals:
AFV 

decreased
    2
             5

    7

AFV

adequate/

decreased
    1
           37

  38

AFV

adequate
    5
         186

 191

Totals:

    8          228

 236

2 x 2 table 4:

Reference standard = Birthweight

Screening test = AFV

                       Birthweight

                 > 4000 g    ≤ 4000 g   Totals:
AFV 

decreased
    0
             7

    7

AFV

adequate/

decreased
    6
     
     32

  38

AFV

adequate
  46
    
   145

 191

Totals:

  52          184

 236
	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

Same patient population as in Phelan, Platt, Yeh, et al., 1984, above.

(continued on next page)


	
	
	
	
	
	

	Pollack, Hauer-Pollack, and Divon, 1992


	Design:  Case series (retrospective), no controls

Test(s) studied:  

1)  Ultrasound examination to estimate fetal weight

Protocol:  Exam performed within 1 week of delivery.  Estimate of fetal weight  based on biparietal diameter, abdominal circumference,  and femur length.

Reference standard(s):

1)  Macrosomia (defined using two different thresholds)

Dates:  Jan 1989 - Sep 1990

Location:  Bronx, NY

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  519

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  519

Inclusion criteria:  Gestational age ≥ 41 weeks; singleton pregnancy; U/S estimation of fetal weight within 1 week of delivery

Exclusion criteria:  Any complications of pregnancy

Age:  NR

Race:  NR

Gestational age at entry:  NR; gestational age ≥ 41 weeks required for inclusion in study

Dating criteria:  LMP and early U/S, when available; U/S dates preferred when there was a discrepancy of > 10 days between menstrual dates and U/S

Parity:  NR

Bishop score:  NR


	1)  2 x 2 tables

2)  Other test performance results


	1)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Macrosomia (defined as birthweight > 4000 g)

Screening test = Estimated fetal weight (EFW)

                       Birthweight

                 > 4000 g    ≤ 4000 g   Totals:
EFW

≥ 4000 g
   67            36

  103

EFW

< 4000 g
   52     
    364

  416

Totals:

 119          400

  519

2 x 2 table 2:

Reference standard = Macrosomia (defined as birthweight > 4500 g)

Screening test = EFW

                       Birthweight

                 > 4500 g    ≤ 4500 g   Totals:
EFW

≥ 4500 g
    3              6

      9

EFW

< 4500 g
  18     
     492

  510

Totals:

  21            498

  519

2)  Other test performance results:

EFW > 4000 g as a predictor of macrosomia (> 4000 g):

Sensitivity:  0.56

Specificity:  0.91

Positive predictive value:  0.64

Negative predictive value:  0.87

EFW > 4500 g as a predictor of macrosomia (> 4500 g):

Sensitivity:  0.15

Specificity:  0.99

Positive predictive value:  0.81

Negative predictive value:  0.80


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  -

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  

Sample size:  -

Statistical tests:  +



	
	
	
	
	
	

	Ramreker-singh-White, Farkas, Chard, et al., 1993


	Design:  Case series, no controls

Test(s) studied:  

1)  Blood pressure, urine analysis, maternal weight, fetal movements, cardiotocography, and Doppler U/S velocimetry of utero-placental and umbilical blood flow (n = 167)

Protocol:  Above-mentioned tests performed twice weekly

Reference standard(s):

1)  Meconium staining

Dates:  1991

Location:  London, UK

Setting:  Unspecified hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  167

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  167

Inclusion criteria:  Gestational age ≥ 280 days; uncomplicated pregnancy

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 280 days required for entry into study)

Dating criteria:  LMP and U/S at 16 weeks

Parity:  NR

Bishop score:  NR


	1)  Meconium staining

2)  Fetal distress (defined as a cardiotocographic abnormality significant enough to lead to operative delivery)

3)  Stillbirth

4)  2 x 2 table

5)  Other test performance results


	1)  Meconium staining:  15/167 (9%)

2)  Fetal distress:  16/167 (10%)

3)  Stillbirth:  1/167 (< 1%)

4)  2 x 2 table:

Reference standard = Meconium staining

Screening test = Fetal distress (defined at left)

                       Meconium

                      yes          no         Totals:
Fetal 

distress
          5
            11

  16

No fetal

distress
         10
    141

 151

Totals:

   15
    152

 167

5) Other test performance results:  There were no differences in mean Doppler indices (resistance index for right and left arcuate arteries, resistance and pulsatility indices for umbilical artery) between the 16 women with fetal distress and the remaining 151 women.  No quantitative data reported.


	QUALITY SCORE: 

Reference standard:  -

Randomized:  -

Method of randomization:  NA

Verification bias:  +

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  -



	
	
	
	
	
	

	Rayburn, Motley, Stempel, et al., 1982


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Nonstress test (NST) + fetal movement charting + urine estrogen-to-creatinine ratio.  

Protocol:  Above-mentioned tests performed semi-weekly or weekly.  If NST reactive 

(≥ 2 adequate accelerations of baseline FHR during a 20- to 40-minute period), then repeated on the next visit.  If NST nonreactive, then test either repeated or a CST given the same day.
Reference standard(s):

1)  Post-maturity syndrome

Dates:  July 1979 - Apr 1981

Location:  Columbus, OH

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  147

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  147

Inclusion criteria:  Gestational age ≥ 42 weeks; scheduled to undergo NST

Exclusion criteria:  None specified

Age:  20% ≤ 19; 69% 20-29; 11% ≥ 30

Race:  66% White, 34% Black

Gestational age at entry:   

42-43 weeks:  69%

43-44 weeks:  22%

≥ 44 weeks:  9%

Dating criteria:  LMP + either physical exam before 12th week or U/S before 20th week

Parity:  46% primiparous

Bishop score:  NR

Other:  Cervical dilation:

> 2 cm:  24%

≤ 2 cm:  76%


	1)  Post-maturity syndrome

2)  Admission to NICU

3)  Meconium aspiration

4)  Birth asphyxia

5)  Death

6)  2 x 2 tables

7)  Other test performance results


	1)  Post-maturity syndrome:  32/147 (22%)

2)  Admission to NICU:  7/147 (5%)

3)  Meconium aspiration:  3/147 (2%)

4)  Birth asphyxia:  1/147 (1%)

5)  Death:  1/147 (1%)

6)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Post-maturity syndrome

Screening test = Antepartum FHR monitoring

                       Post-maturity




     yes       no        Totals:
FHR

abnormal
       3
      0

    3

FHR normal
     29
   115

144

Totals:

     32
   115

147

2 x 2 table 2:

Reference standard = Post-maturity syndrome

Screening test = Urine estrogen-to-creatinine ratio (E:C)

                       Post-maturity




     yes       no        Totals:
E:C

subnormal
      12
      0

 12

E:C normal
        3
    50

 53

Totals:

      15
    50

 65

2 x 2 table 3:

Reference standard = Post-maturity syndrome

Screening test = Fetal movement (FM) charting

Post-maturity




     yes       no        Totals:
FM

inactive

         0
      0

    0

FM active
      32
   115

 147

Totals:

      32
   115

 147

2 x 2 table 4:

Reference standard = Post-maturity syndrome

Screening test = Amniotic fluid volume (AFV) 

                       Post-maturity




     yes       no        Totals:
AFV

adequate
       24
       5

  29

AFV

pockets

         5
     48

  53

Oligo-

hydramnios

  3
     62

  65

Totals:

      32
   115

147

2 x 2 table 5:

Reference standard = Post-maturity syndrome

Screening test = Fetal motion (FM) on U/S 

                       Post-maturity




     yes       no        Totals:
FM absent
      11
       6

   17

FM present
      21
   109

 130

Totals:

      32
   115

 147

2 x 2 table 6:

Reference standard = Post-maturity syndrome

Screening test = Fetal breathing (FB) on U/S 

                       Post-maturity




     yes       no        Totals:
FB absent
      15
     32

   47

FB present
      17
     83

 100

Totals:

      32
   115

 147

7)  Other test performance results:

For predicting post-maturity syndrome:

Test

      Sensitivity     Specificity
Oligo-

hydramnios


75%

  96%

FHR testing


  9%

100%

Fetal movement

charting



  0%

100%

E:C ratio


80%

100%

Grade 3 placenta   100%

  11%

Gross fetal

body motion

34%

  95%

Fetal breathing

47%

  72%


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

Placenta grading was not possible in 70/147 cases (48%) because ultrasonic visualization was too poor.

(continued on next page)
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	Sarkar and Duthie, 1997


	Design:  Cohort study (retrospective)

Test(s) studied:  

1)  Cardiotocography and amniotic fluid index (AFI)       (n = 184)

Protocol:  Cardiotocography and AFI performed twice weekly.  Protocol not specified; presumably if AFI reduced, labor induced and continuous FHR monitoring used.

Reference standard(s):

1)  Birthweight

2)  Apgar score at 5 minutes

3)  Intubation

4)  Admission to NICU

5)  Emergency C-section

Dates:  Jan 1993 - Dec 1994

Location:  Chester, UK

Setting:  Unspecified hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  184

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  184

Inclusion criteria:  Gestational age ≥ 42 completed weeks; uncomplicated singleton pregnancy

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 42 weeks required for entry into study)

Dating criteria:  LMP and U/S dates within 10 days of one another

Parity:  NR

Bishop score:  NR


	1)  Meconium staining

2)  Low birthweight (< 5th percentile)

3)  Apgar score < 7 at 5 minutes

4)  Intubation

5)  Admission to NICU

6)  Abnormal FHR tracings

7)  Emergency C-section (for fetal distress)

8)  2 x 2 tables


	1)  Meconium staining:  18/184 (9.8%)

2)  Low birthweight (< 5th percentile):  2/184 (1%)

3)  Apgar score < 7 at 5 minutes:  9/184 (4.9%)

4)  Intubation:  5/184 (2.7%)

5)  Admission to NICU:  1/184 (0.5%)

6)  Abnormal FHR tracings:  47/184 (25.5%)

7)  Emergency C-section (for fetal distress):  36/184 (19.6%)

8)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Birthweight (“low” defined as < 5th percentile)

Screening test = AFI

                       Birthweight

                     low       normal     Totals:
AFI

decreased
   2

     16

  18

AFI normal
   0

    166

 166

Totals:

   2

    182

 184

2 x 2 table 2:
Reference standard = Apgar score at 5 minutes

Screening test = AFI

                   Apgar at 5 min

                     < 7      
    ≥ 7        Totals:
AFI

decreased
   0

     18

  18

AFI normal
   9

    157

 166

Totals:

   9

    175

 184

2 x 2 table 3:

Reference standard = Intubation

Screening test = AFI

                       Intubation

                     yes 
     no         Totals:
AFI

decreased
   0

     18

  18

AFI normal
   5

    161

 166

Totals:

   5

    179

 184

2 x 2 table 4:

Reference standard = Admission to NICU

Screening test = AFI

                Admission to NICU

                     yes 
     no         Totals:
AFI

decreased
   1

     17

  18

AFI normal
   0

    166

 166

Totals:

   1

    183

 184

2 x 2 table 5:

Reference standard = Emergency C-section

Screening test = AFI

                       C-section

                     yes 
     no         Totals:
AFI

decreased
    6

     12

  18

AFI normal
  30

    136

 166

Totals:

  36

    148

 184


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)

	
	
	
	
	
	

	Schreyer, Bar-Natan, Sherman, et al., 1991


	Design:  Case series (prospective), no controls

Test(s) studied:

1)  Fetal breathing movements (n = 65)

Protocol:  Fetal breathing movements were measured by U/S immediately before elective induction for reactive NST.  Fetal breathing was considered to be present (+) when sustained for ≥ 20 seconds, and absent (-) when no sustained movement could be detected over a 45-minute period.  Bishop score was assessed.  Patients with Bishop score 0-2 were eliminated from the study and treated expectantly or by intracervical PGE2 gel application.  Labor was induced with oxytocin at 

2 mIU/min, increasing by 

1 mIU/min every 30 minutes until 3 contractions per 10 minutes.  When cervix effaced and dilated 2-3 cm, membranes were artificially ruptured and internal cardiotocography initiated.

Reference standard(s):

1)  C-section for fetal distress

2)  Apgar score at 5 minutes

3)  Macrosomia

Dates:  June 1988 - June 1989

Location:  Tel Aviv, Israel

Setting:  University hospital

Type(s) of providers:  NR

Length of follow-up:  None


	No. of subjects at start:  NR

Dropouts:  NR

Loss to follow-up:  NA

No. of subjects at end:  65

Inclusion criteria:  Gestational age 287-294 days

Exclusion criteria:  Pregnancy-induced hypertension; diabetes mellitus; previous C-section; IUGR; estimated fetal weight        > 4300 g; malpresentation

Age (mean):  27.0

Race:  NR

Gestational age at entry (mean):  291.4 days

Dating criteria:  LMP and either 

a) 1st trimester U/S or b) two 2nd trimester U/S

Parity:  29% primiparous

Bishop score:  41.5% > 6; 58.5% 3-6


	1)  Apgar score < 7 at 5 minutes

2)  Macrosomia (> 4000 g)

3)  C-sections

4)  2 x 2 tables

5)  Other test performance results


	1)  Apgar score < 7 at 5 minutes:  1/65 (1.5%)

2)  Macrosomia (> 4000 g):  10/65 (15.4%)

3)  C-sections:

Overall:  4/65 (6.2%)

For fetal distress:  1/65 (1.5%)

4)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress (not defined)

Screening test = Fetal breathing move-ments (FBM) by U/S

                       C-section

                     yes 
     no         Totals:
FBM -

    0

     24

  24

FBM +

    1

     40

  41

Totals:

    1

     64

  65

2 x 2 table 2:

Reference standard = Apgar score at 5 minutes

Screening test = FBM

                    Apgar at 5 min

                     < 7 
     ≥ 7         Totals:
FBM -

    0

     24

  24

FBM +

    1

     40

  41

Totals:

    1

     64

  65

2 x 2 table 3:

Reference standard = Macrosomia (birthweight > 4000 g)

Screening test = FBM

                     Macrosomia

                     yes 
     no         Totals:
FBM -

    4

     20

  24

FBM +

    6

     35

  41

Totals:

  10
     
     55

  65

5)  Other test performance results:

Presence of fetal breath movements (FBM+) was associated with:

a) No difference in birthweight (3608 ( 671 g vs. 3719 ( 710 g; p = not significant)

b) Longer total induction time (648.5 ( 354 min vs. 319.3 ( 137 min;         p < 0.001)

c) Higher oxytocin requirement (2708 ( 1727 mIU vs. 1134 ( 709 mIU;    p < 0.001)


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

(continued on next page)

	
	
	
	
	
	

	Sherer, Onyeije, Binder, et al., 1998


	Design:  Cohort/nested case-control study (retrospective)

Test(s) studied:  

1)  FHR assessed for baseline fetal tachycardia (≥ 160 bpm) or bradycardia (≤ 120 bpm) 

Protocol:  Baseline FHR assessed at post-term evaluation.

Reference standard(s):

1)  Apgar score at 5 minutes

2)  Meconium aspiration

3)  Admission to NICU

Dates:  July 1985 - June 1995

Location:  Bronx, NY

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  107 cases and 283 controls:  31 patients with baseline tachycardia, plus 66 matched controls; 76 patients with baseline brady-cardia, plus 217 matched controls

Dropouts:  NA (retrospective study)

Loss to follow-up:  NA

No. of subjects at end:  107 cases and 283 controls

Inclusion criteria:  Singleton pregnancy; gestational age ≥ 41 weeks; not in labor; afebrile; normal fetal anatomy; reactive NST; intact membranes; no evidence of chorioamnionitis

Exclusion criteria:  Fetal tachy- or brady-arrhythmias; FHR decelerations; loss of short-term beat-to-beat variability

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 41 weeks required for entry into study)

Dating criteria:  LMP and U/S before 20 weeks

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 5 minutes

2)  Meconium staining

3)  Meconium aspiration

4)  Admission to NICU

5)  Fetal growth restriction (< 10th percentile for gestational age)

6)  C-sections

7)  2 x 2 tables


	1)  Apgar score < 7 at 5 minutes:

Tachycardia:  7/31 (23%)

Matched controls:  10/66 (15%)

p = 0.369

Bradycardia:  14/76 (18%)

Matched controls:  54/217 (25%)

p = 0.25

2)  Meconium staining:

Tachycardia:  13/31 (42%)

Matched controls:  28/66 (42%)

p = 0.964

Bradycardia:  26/76 (34%)

Matched controls:  63/217 (29%)

p = 0.398

3)  Meconium aspiration:

Tachycardia:  2/31 (7%)

Matched controls:  1/66 (2%)

p = 0.190

Bradycardia: 4/76 (5%)

Matched controls:  12/217 (6%)

p = 0.929

4)  Admission to NICU:

Tachycardia:  2/31 (7%)

Matched controls:  3/66 (5%)

p = 0.692

Bradycardia:  11/76 (15%)

Matched controls:  20/217 (9%)

p = 0.199

5)  Fetal growth restriction:

Tachycardia:  1/31 (3%)

Matched controls:  10/66 (15%)

p = 0.084

Bradycardia:  8/76 (11%)

Matched controls:  15/217 (7%)

p = 0.313

6)  C-sections:

Tachycardia:  8/31 (25%)

Matched controls:  11/66 (29%)

p = 0.29

Bradycardia:  11/76 (15%)

Matched controls:  52 217 (24%)

p = 0.083

7)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Apgar score at 5 minutes

Screening test = Baseline bradycardia (BB) (≤ 120 bpm)

                     Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
BB yes

   14

62

   76

BB no

   54
     163

 217

Totals:

   68
     225

 293

2 x 2 table 2:

Reference standard = Meconium aspiration

Screening test = BB

                        Meconium




     aspiration

                      yes 
       no        Totals:
BB yes

     4

72

   76

BB no

   12
     205

 217

Totals:

   16
     277

 293

2 x 2 table 3:

Reference standard = Admission to NICU

Screening test = BB

                    NICU admission

                      yes 
       no        Totals:
BB yes

    11

65

   76

BB no

   20
     197

 217

Totals:

   31
     262

 293

2 x 2 table 4:

Reference standard = Apgar score at 5 minutes

Screening test = Baseline tachycardia (BT) (≥ 160 bpm)

                     Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
BT yes

     7

24

   31

BT no

   10
       56

   66

Totals:

   17
       80

   97

2 x 2 table 5:

Reference standard = Meconium aspiration

Screening test = BT

                        Meconium




     aspiration

                      yes 
       no        Totals:
BT yes

     2

29

   31

BT no

     1
       65

   66

Totals:

     3
       94

   97

2 x 2 table 6:

Reference standard = Admission to NICU

Screening test = BT

                    NICU admission

                      yes 
       no        Totals:
BT yes

     2

 29

   31

BT no

     3
       63

   66

Totals:

     5
       92

   97


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -

(continued on next page)
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	Small, Phelan, Smith, et al., 1987


	Design:  Case series (retrospective), historical controls

Test(s) studied:  

1)  Nonstress test (n = 470) 

Protocol:  For patients with good dates (U/S before 28 weeks or multiple 1st and 2nd trimester exams), NST performed twice weekly.  If cervix favorable (Bishop score ≥ 9), then labor induced.  For patients with unreliable dates (LMP only), NST performed weekly.  NST considered reactive whenever ≥ 2 FHR accelerations observed within 10 minutes.  Accelerations had to rise 15 bpm and last 15 seconds.  Labor induced for FHR deceleration of any type; persistent nonreactive NST; oligohydramnios (< 1 cm) on U/S; positive contraction stress test (CST); or biophysical profile score ≤ 4.
Reference standard(s):

1)  C-section for fetal distress

2)  Apgar score at 1 minute

3)  Apgar score at 5 minutes

4)  Macrosomia

5)  Post-maturity

Dates:  Jan - Dec 1984 (study group); 1980 (controls)

Location:  Los Angeles, CA

Setting:  University hospital

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  476 cases (met inclusion criteria); 239 historical controls 

Dropouts:  6 cases (excluded due to incomplete delivery information)

Loss to follow-up:  NA

No. of subjects at end:  470 cases; 239 historical controls

Inclusion criteria:  Gestational age > 294 days/42 weeks; antepartum FHR testing within 7 days of delivery

Exclusion criteria:  None specified

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age > 42 weeks required for entry into study)

Dating criteria:  LMP

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Meconium staining

4)  Macrosomia (> 4000 g)

5)  Post-maturity

6)  Perinatal death

7)  C-sections

8)  2 x 2 tables

9)  Comparisons with historical controls


	1)  Apgar score < 7 at 1 minute:  86/470 (18%)

2)  Apgar score < 7 at 5 minutes:  9/470 (2%)

3)  Meconium staining:  126/470 (27%)

4)  Macrosomia:  98/470 (21%)

5)  Post-maturity:  32/470 (7%)

6)  Perinatal death:  3/470 (< 1%)

7)  C-sections:

Overall:  79/470 (17%)

For fetal distress:  19/470 (4%)

8)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section for fetal distress (not defined)

Screening test = Nonstress test (NST) (“reactive” whenever ≥ 2 FHR accelera-tions observed within 10 minutes; accelerations had to rise 15 bpm and last 15 seconds)

                      C-section for




   fetal distress

                       yes 
      no        Totals:
NST 

nonreactive        4

 46

   50

NST reactive    15
     405

 420

Totals:

     19
     451

 470

2 x 2 table 2:

Reference standard = Apgar score at 1 minute

Screening test = NST (as above)

Apgar at 1 min

                        < 7 
      ≥ 7        Totals:
NST 

nonreactive     11

39

   50

NST reactive   75
     345

 420

Totals:

     86
     384

 470

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = NST (as above)

                     Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
NST 

nonreactive      1

49

   50

NST reactive    8
     412

 420

Totals:

     9
     461

 470

2 x 2 table 4:

Reference standard = Macrosomia (birthweight > 4000 g)

Screening test = NST (as above)




   Macrosomia

                       yes 
      no        Totals:
NST 

nonreactive       5
      45

   50

NST reactive    93
     327

 420

Totals:

     98
     372

 470

2 x 2 table 5:

Reference standard = Post-maturity

Screening test = NST (as above)




   Post-maturity

                       yes 
      no        Totals:
NST 

nonreactive        4
      46

   50

NST reactive    28
     392

 420

Totals:

     32
     438

 470

9)  Comparisons with historical controls:

Compared to controls from 1980 

(n = 239), post-dates patients from 1984 

(n = 470) were significantly less likely to have meconium.

Compared to controls, 1984 post-dates patients with reactive NST and decelerations were significantly less likely to have C-section for fetal distress, meconium, or birthweight > 4000 g.  (Reactive NST with decelerations included among criteria for induction in 1984.)


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  -

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  -

Sample size:  -

Statistical tests:  -

(continued on next page)
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	Tam, Tai, and Rogers, 1999


	Design:  Cohort study (not specified if prospective)

Test(s) studied:  

1)  Fetal fibronectin (fFN) testing, followed by induction using PGE2 pessaries (n = 58)

Protocol:  Cervico-vaginal secretion tested for presence of fetal fibronectin prior to cervical ripening/induction.  Labor induced with PGE2 pessary (3 mg).  Cervical status reassessed 4-6 hours later.  If Bishop score < 5, then second dose given.  If Bishop score ≥ 5, then artificial rupture of membranes  performed.  Oxytocin begun at 2.5 mU/min of 1 mU/min for nulliparous and multiparous women, respectively, with dose increased every 15 minutes.

Reference standard(s):

1)  C-section

Dates:  Apr 1996 - Feb 1997

Location:  Hong Kong

Setting:  University hospital

Type(s) of providers:  Unspecified OB/GYN

Length of follow-up:  None


	No. of subjects at start:  58 (30 negative for fetal fibronectin   [fFN-]; 28 positive [fFN+])

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  58

Inclusion criteria:  Term or post-term pregnancy; documented indication for induction

Exclusion criteria:  Bishop score   ≥ 5; ruptured membranes

Age (mean, with range):  

fFN-:  30 (27-33)

fFN+:  28 (24-34)

Race:  NR

Gestational age at entry (median, with range):  

fFN-:  281 days (272-294)

fFN+:  294 days (280-294)

p = 0.10

Dating criteria:  NR

Parity (median, with range):  

fFN-:  1 (0-1)

fFN+:  1 (0-2)

Bishop score (median, with range):  

fFN-:  3 (1-4)

fFN+:  3 (1-4)


	1)  2 x 2 table

2)  Interval from induction to delivery


	1)  2 x 2 table:

Reference standard = C-section

Screening test = Fetal fibronectin (fFN) status




      C-section

                       yes 
      no        Totals:
fFN+


3
      16

  19

fFN-

     11
      28

  39

Totals:

     14
      44

  58

2)  Interval from induction to delivery (median, with range):

fFN+:  760 minutes (540-1375) 

fFN-:  1285 minutes (692-2266)

p = 0.04
	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  -

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

Results not stratified by indication for induction.



	
	
	
	
	
	

	Tongsong and Srisom-boon, 1993


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Nonstress test (NST) + amniotic fluid volume (AFV)  (n = 252)

Protocol:  Above-mentioned tests performed twice weekly.  If NST or AFV abnormal, then contraction stress test (CST) performed.  If CST negative, then patient re-tested in 3-4 days (uncertain if repeat test was NST+AFV or repeat CST).  If CST positive, then labor induced.  If cervix favorable, then labor induced.

Reference standard(s):

1)  Fetal distress/obstetric intervention

2)  Apgar score at 1 minute

3)  Apgar score at 5 minutes

Dates:  June 1989 - May 1992

Location:  Chiang Mai, Thailand

Setting:  Unspecified hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  252

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  252

Inclusion criteria:  Singleton pregnancy; attended antenatal clinic in 1st trimester; delivery after 42 weeks’ gestation

Exclusion criteria:  Any medical or obstetric complication; congenital abnormalities of fetus

Age:  NR

Race:  NR

Gestational age at entry:  NR (delivery after 42 weeks required for entry into study)

Dating criteria:  LMP + 1st trimester clinical exam

Parity:  NR

Bishop score:  NR


	1)  Apgar score < 7 at 1 minute

2)  Apgar score < 7 at 5 minutes

3)  Fetal distress

4)  Meconium staining

5)  Obstetric intervention for fetal distress

6)  2 x 2 tables

7)  Other test performance results


	1)  Apgar score < 7 at 1 minute:  17/252 (7%)

2)  Apgar score < 7 at 5 minutes:  6/252 (2%)

3)  Fetal distress:  11/252 (4%)

4)  Meconium staining:  87/252 (35%)

5)  Obstetric intervention for fetal distress:  11/252 (4%)

6)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Obstetric intervention for fetal distress (defined as repetitive late decelerations, repetitive moderate to severe variable decelera-tions, or prolonged bradycardia)

Screening test = Amniotic fluid volume (AFV) (“abnormal” if largest vertical pocket < 3 cm)

                     Fetal distress

                      yes 
       no        Totals:
AFV 

abnormal
     8

22

   30

AFV normal
     3
     219

 222

Totals:

    11
      241

 252

2 x 2 table 2:

Reference standard = Apgar score at 1 minute

Screening test = AFV (as above)

                     Apgar at 1 min

                      < 7 
      ≥ 7        Totals:
AFV 

abnormal
     8

22

   30

AFV normal
     9
     213

 222

Totals:

    17
     235

 252

2 x 2 table 3:

Reference standard = Apgar score at 5 minutes

Screening test = AFV (as above)

                     Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
AFV 

abnormal
     2

28

   30

AFV normal
     4
     218

 222

Totals:

     6
     246

 252

2 x 2 table 4:

Reference standard = Obstetric intervention for fetal distress (as above)

Screening test = Nonstress test (NST) (“abnormal” if nonreactive or reactive with variable or late decelerations)

                     Fetal distress

                      yes 
       no        Totals:
NST 

abnormal
     7

44

   51

NST normal
     4
     197

 201

Totals:

    11
      241

 252

2 x 2 table 5:

Reference standard = Apgar score at 1 minute

Screening test = NST (as above)

                     Apgar at 1 min

                      < 7 
      ≥ 7        Totals:
NST 

abnormal
     7

44

   51

NST normal
    10
     191

 201

Totals:

    17
     235

 252

2 x 2 table 6:

Reference standard = Apgar score at 5 minutes

Screening test = NST (as above)

Apgar at 5 min

                      < 7 
      ≥ 7        Totals:
NST 

abnormal
     2

49

   51

NST normal
     4
     197

 201

Totals:

     6
     246

 252

7)  Other test performance results:

AFV was more accurate than NST in predicting intrapartum fetal distress (p < 0.05).

AFV sensitivity, 0.73; specificity, 0.91; positive predictive value, 0.27; negative predictive value, 0.99.

NST sensitivity, 0.64; specificity, 0.82; positive predictive value, 0.14; negative predictive value, 0.98.


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  +

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

(continued on next page)
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	Weiner, Farmakides, Schulman, et al., 1994


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Nonstress test (NST) with computerized analysis of fetal heart rate (FHR) variation + Doppler examination of umbilical artery + biophysical profile (n = 337)

Protocol:  Above-mentioned tests performed every 2-4 days beginning at 41 weeks.  Labor induced (using oxytocin infusion and amniotomy) if FHR variation reduced (< 30 msec), FHR decelerations appeared, or amniotic fluid index (AFI) ≤ 5, and after 42 weeks if Bishop score > 7.

Reference standard(s):

1)  Fetal distress

2)  Acidosis

3)  Neonatal death

Dates:  June 1991 - May 1993

Location:  Mineola, NY

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None


	No. of subjects at start:  337

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  337

Inclusion criteria:  Delivery at > 41 weeks’ gestation; uncomplicated pregnancy

Exclusion criteria:  None specified

Age (mean ( SD):  29 ( 4.6

Race:  NR

Gestational age at entry:  NR (delivery at > 41 weeks required for entry into study)

Dating criteria:  U/S before 22 weeks

Parity:  NR

Bishop score:  NR


	1)  Fetal distress

2)  Acidosis

3)  Neonatal death

4)  C-sections

5)  2 x 2 tables

6)  Other test performance results


	1)  Fetal distress:  37/337 (11%)

2)  Acidosis:  10/337 (3%)

3)  Neonatal death:  2/337 (0.6%)

4)  C-sections:

Overall:  101/337 (30%)

For fetal distress:  33/337 (10%)

5)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Fetal distress (definition included presence of FHR late decelerations, severe FHR variable decelerations, and reduced beat-to-beat variability)

Screening test = FHR variation

                        Fetal distress

                    
 yes 
 no

Totals:
FHR variation

< 30 msec
   
  11

   1

   12

FHR variation

≥ 30 msec
   
 28

297

 325

Totals:

  
 39

298

 337

2 x 2 table 2:

Reference standard = Fetal acidosis (umbilical artery pH < 7.2)

Screening test = FHR variation

                            Acidosis

                    
 yes 
 no

Totals:
FHR variation

< 30 msec
   
   7

   5  
   12

FHR variation

≥ 30 msec
   
  3

322

 325

Totals:

  
 10

327

 337

2 x 2 table 3:

Reference standard = Neonatal death

Screening test = FHR variation

Neonatal death

                    
 yes 
 no

Totals:
FHR variation

< 30 msec
   
   1

  11
         12

FHR variation

≥ 30 msec
   
   1

324

 325

Totals:

  
   2

335

 337

6)  Other test performance results:

For predicting intrapartum fetal distress and acidosis at delivery, FHR variations showed higher area under the ROC curve than did amniotic fluid index or umbilical S:D ratio.  Nonreactive NST and presence of decelerations were also predictive of distress in labor, and decelerations were predictive of acidosis at delivery (p < 0.001).


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  +

Statistical tests:  +
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	Weiner, Reichler, Zlozover, et al., 1993


	Design:  Cohort study (prospective)

Test(s) studied:  

1)  Nonstress test (NST) + amniotic fluid volume (AFV) + Doppler velocimetry of umbilical and uterine arteries (n = 142)

Protocol:  Above-mentioned tests performed every 3 days.  Labor induced if abnormal NST, oligohydramnios, or favorable cervix (Bishop score > 7) after 42 weeks gestation.

Reference standard(s):

1)  Fetal outcome

Dates:  NR; data collected over a 1-year period

Location:  Haifa, Israel

Setting:  University hospital

Type(s) of providers:  General OB/GYN

Length of follow-up:  None


	No. of subjects at start:  142

Dropouts:  0

Loss to follow-up:  NA

No. of subjects at end:  142

Inclusion criteria:  Gestational age > 287 days

Exclusion criteria:  Pregnancy complications (e.g., hypertension, gestational diabetes)

Age (mean ( SD):  27.3 ( 5.6

Race:  NR

Gestational age at entry:  NR (gestational age > 287 days required for entry into study)

Dating criteria:  “Early fetal biometry”

Parity:  31% primiparous

Bishop score:  NR


	1)  Apgar score < 7 at 5 minutes

2)  Admission to NICU

3)  C-sections

4)  2 x 2 tables

5)  Other test performance results


	1)  Apgar score < 7 at 5 minutes:  2/142 (1.4%)

2)  Admission to NICU:  1/142 (0.7%)

3)  C-sections:

Overall:  13/142 (9.2%)

For fetal distress:  7/142 (4.9%)

4)  2 x 2 tables:

2 x 2 table 1:

Reference standard = Fetal outcome (“abnormal” defined as 5-minute Apgar score < 7, admission to NICU, C-section for fetal distress, or birthweight < 5th 

percentile)

Screening test = NST

                     Fetal outcome

  
                abn          nl         Totals:
NST

abnormal
     1
       6

    7

NST 

normal

    11
   124

135

Totals:

    12        130

142

2 x 2 table 2:

Reference standard = Fetal outcome (as above)

Screening test = AFV (“low” defined as  < 5 cm)

                     Fetal outcome

  
                abn          nl         Totals:
AFV low
     3
       8

  11

AFV normal
     9
   122

131

Totals:

    12        130

142

2 x 2 table 3:

Reference standard = Fetal outcome (as above)

Screening test = NST, AFV, and umbilical and uterine artery resistance index

Fetal outcome

  
                abn          nl         Totals:
At least

one test abn     8
      18

  26

All tests

normal
            4
   112

116

Totals:

    12        130

142

5)  Other test performance results:

For predicting abnormal fetal outcome (as defined above), screening tests had the following performance characteristics:




Sensitivity
Specificity
NST

     0.08

    0.95

AFV

     0.25

    0.94

Resistance

index

     0.17

    0.96

Any test

abnormal
     0.67

    0.88


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  +

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  +

Testing protocol described:  +

Sample size:  -

Statistical tests:  -
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	Witter and Weitz, 1989


	Design:  Case series (prospective), no controls

Test(s) studied:  

1)  Cervical exam + induction by oxytocin infusion and amniotomy (n = 76)

Protocol:  At 42 completed weeks, cervical exam performed prior to induction of labor.  Oxytocin infusion started at 7:00 AM with 

1 mU/min and increased by 

1 mU/min every 10 min until a dose of 30 mU/min reached or a regular pattern of adequate uterine contractions established.  Amniotomy performed as soon as possible, but always after oxytocin had established regular contractions.  If patient had intact membranes and was not in active phase labor by evening, the induction was stopped and the patient was rested overnight.  The induction was restarted in the morning.  If the patient failed to enter the active phase of labor by 20 hours of induction, then C-section performed.

Reference standard(s):

1)  C-section

Dates:  NR

Location:  Baltimore, MD

Setting:  University hospital

Type(s) of providers:  MFM

Length of follow-up:  None
	No. of subjects at start:  103 (see Notes)

Dropouts:  27 (did not have cervical exam)

Loss to follow-up:  NA

No. of subjects at end:  76

Inclusion criteria:  Gestational age ≥ 42 weeks

Exclusion criteria:  Previous C-section

Age:  NR

Race:  NR

Gestational age at entry:  NR (gestational age ≥ 42 weeks required for entry into study)

Dating criteria:  2 or more of the following:  certain LMP; basal body temperature indicating ovulation temperature shift for the present pregnancy; positive urinary pregnancy test at 6 weeks from LMP; fetal heart tones heard with DeLee stethoscope at 18-20 weeks; fundal height at the umbilicus at 20 weeks; fundal height in cm equal to gestational age in weeks within 2 cm from 20-34 weeks; early registration with dates equal to exam prior to 13 weeks; U/S dating by crown-rump length between 6 and 14 weeks or by biparietal diameter prior to 26 weeks

Parity:  NR

Bishop score:  NR
	1)  C-sections

2)  2 x 2 tables


	1)  C-sections:  26/76 (34%)

2)  2 x 2 tables:

2 x 2 table 1:

Reference standard = C-section 

Screening test = Cervical dilation

                        C-section 

                       yes 
      no        Totals:
Dilation

0 cm

     20
      11

   31

Dilation

> 0 cm 

       6
      39

   45

Totals:

     26
      50

   76

2 x 2 table 2:

Reference standard = C-section 

Screening test = Cervical effacement

                        C-section 

                       yes 
      no        Totals:
Effacement

0%


     12

 6

   18

Effacement

> 0% 

     14
      44

   58

Totals:

     26
      50

   76

2 x 2 table 3:

Reference standard = C-section 

Screening test = Cervical station

                        C-section 

                       yes 
      no        Totals:
Station

≥ -3


     19
      22

   41

Station

< -3 

       7
      28

   35

Totals:

     26
      50

   76


	QUALITY SCORE: 

Reference standard:  +

Randomized:  -

Method of randomization:  NA

Verification bias:  -

Test reliability/variability:  -

Gestational age:  +

Dating criteria:  +

Other risk factors absent:  -

Similar to likely pt pop:  -

Testing protocol described:  +

Sample size:  -

Statistical tests:  +

Study population was subgroup (76/103) of patients randomized to induction in Witter and Weitz, 1987 (see Evidence Table:  Key Question 3).  
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