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The in¯uence of parity and gravidity on ®rst trimester markers
of chromosomal abnormality
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We have studied changes in ®rst trimester fetal nuchal translucency (NT) and maternal serum free b-hCG
and PAPP-A with gravidity and parity in 3252 singleton pregnancies unaffected by chromosomal
abnormality or major pregnancy complications. We have shown that gravidity and parity is associated with
a small but progressive decrease in fetal NT and a small but progressive increase in free b-hCG and PAPPA. None of these small changes with increasing gravidity or parity are statistically signi®cant and hence
correction for these variables is not necessary when considering ®rst trimester screening for chromosomal
abnormalities. Copyright # 2000 John Wiley & Sons, Ltd.
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INTRODUCTION
In the second trimester of pregnancy both maternal
serum total human chorionic gonadotrophin (hCG)
and free b-hCG have been shown to decrease with an
increasing number of pregnancies (gravidity) or an
increasing number of previous births (parity) (Daniel
et al., 1994; Spencer, 1995; Haddow et al., 1995;
Mooney et al., 1995; Wald and Watt, 1996). The
observed effect (after taking into account an increased
maternal weight with increasing number of pregnancies) is quite small Ð less than a 6% difference between
primigravid and multigravid women. Correction for
such a small change is not considered worthwhile
when screening for trisomy 21 in the second trimester.
In the ®rst trimester maternal serum biochemical
markers and ultrasound markers are now being used
routinely in some centres to screen for chromosomal
abnormalities. A combination of maternal serum free
b-hCG, pregnancy associated plasma protein-A
(PAPP-A) and fetal nuchal translucency thickness
(NT) at 10±14 weeks of gestation has been shown to
identify 90% of cases of trisomy 21 at a 5% false
positive rate (Spencer et al., 1999), and this method
can also identify about 90% of other major chromosomal abnormalities (Tul et al., 1999; Spencer et al.,
2000a; 2000b; 2000c).
In this study we examine the effect of parity and
gravidity on ®rst trimester maternal serum levels of
free b-hCG and PAPP-A and on fetal NT in a group
of normal pregnancies.
METHODS

chromosomal abnormalities by a combination of
fetal NT and maternal serum free b-hCG and PAPPA in a One Stop Clinic for Assessment of Risks
(OSCAR) (Spencer et al., in press). Free b-hCG and
PAPP-A are measured by a KRYPTOR analyser (CIS
UK, High Wycombe, Bucks, UK) Ð a random
continuous access immunoassay analyser, using time
resolved ampli®ed cryptate emission technology
(TRACE), which provides results within 20 min of
sampling. The performance of this system has been
described before (Spencer et al., 1999). Fetal NT is
measured using standard ultrasound procedures by
sonographers trained and audited by the Fetal
Medicine Foundation (Snijders et al., 1998). Demographic data, ultrasound ®ndings and the results of
biochemical testing are logged onto a networked fetal
database at the time of assessment and from this
information patient-speci®c risks are produced. Outcome follow up of all pregnancies is obtained from
maternity and delivery room records.
A search was made of the database to identify all
singleton pregnancies which had ®rst trimester screening and for which a normal pregnancy outcome
unaffected by chromosomal abnormality, fetal death,
pregnancy induced hypertension, fetal growth restriction or structural abnormalities and for which parity,
gravidity and maternal weight information were
recorded. In total, data from 3252 singleton pregnancies were available for analysis with 259 cases excluded.
The exclusions were necessary since chromosomal
abnormalities and pregnancy complications are
known to in¯uence marker levels and if not excluded
these could have been a confounding variable.

All pregnant women attending for maternity care at
Harold Wood Hospital are offered screening for

Statistical analysis
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All analyte and NT measurements were converted to
multiple of the median values (MoM) using the
median values derived from previous studies of
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unaffected pregnancies and gestational age calculated
from fetal crown±rump length. MoM values for
biochemical markers were calculated with and without
correction for maternal weight using the reciprocal
weight procedure of Neveux et al. (1996) and locally
derived parameters (Spencer et al., 2000d). Statistical
analysis of data was performed with Analyse-It (Smart
Software, Leeds, UK) a statistical software add-in for
Microsoft Excel 7.
RESULTS
In order to con®rm that maternal age would not be a
confounding factor in the analysis of parity/gravidity
data the individual marker MoMs were examined with
respect to maternal age. The individual log10 MoMs
for each marker (weight corrected in the case of free bhCG and PAPP-A) were regressed against maternal
age. There was no signi®cant association between
maternal age and fetal NT (r=0.024), free b-hCG
(r=0.006) and PAPP-A (r=0.034).
The median MoM marker values (weight corrected
in the case of free b-hCG and PAPP-A) for
pregnancies classi®ed by gravidity and parity are
shown in Tables 1 and 2. The trend of each median
marker MoM with gravidity or parity was examined
using linear regression, weighted by the number
of pregnancies in each group. There appeared to
be a signi®cant negative association between NT
and increasing gravidity (r=x0.472) or parity
(r=x0.410), with NT MoM decreasing by 1.3% for
an increase in parity of 1. For free b-hCG there
appeared to be a signi®cant positive association with
increasing gravidity (r=0.733) or parity (r=0.686),
with free b-hCG MoM increasing by 2% for an

increase in parity of 1. For PAPP-A there appeared to
be also a positive association with increasing parity
(r=0.325) and to a lesser extent with gravidity
(r=0.173) with PAPP-A MoM increasing by 0.2%
for an increase in parity of 1. Although these trends
showed some association with changing gravidity or
parity, when the individual log10 MoMs were regressed
against gravidity (or parity) the correlation was not
signi®cant (r for NT, free b-hCG and PAPP-A where
0.00, x0.01 and +0.01, respectively). When the
individual log10 MoM distributions were compared
between primigravid and multigravid women and
between nulliparous and multiparous women using ttests of equal variance no signi®cant differences could
be found for NT ( p=0.297 and 0.315), free b-hCG
( p=0.226 and 0.261) or PAPP-A ( p=0.445 and
0.148).
DISCUSSION
The initial study of gravidity and its impact on second
trimester maternal serum total hCG levels (Daniel
et al., 1994) which found a 20% reduction was partly
¯awed by the fact that maternal weight correction had
not been applied. Subsequent studies of both free bhCG (Spencer, 1995; Wald and Watts, 1996) and total
hCG (Haddow et al., 1995; Mooney et al., 1995; Wald
and Watts, 1996) have shown that, after weight
correction, the difference between hCG levels in
primigravid and multigravid or nulliparous and
parous women are small, of the order of 3±6% lower
and that the levels of the decline increases with
increasing number of births. In the ®rst trimester it
appears that gravidity or parity is associated with a
small but progressive decrease in fetal NT and a small

Table 1ÐMedian marker values in pregnancies classi®ed by gravidity
Gravidity

n

Maternal age
(years)

Weight
(kg)

Median NT
(MoM)

Median free b-hCG
(MoM)

Median PAPP-A
(MoM)

1
2
3
4
5
>5

1023
1103
599
292
137
98

27.25
29.43
30.41
31.91
32.92
33.07

63.50
65.20
65.60
67.40
69.60
66.50

1.02
1.00
1.00
1.01
1.01
0.97

1.00
0.98
1.01
1.06
1.07
0.96

1.00
1.00
1.01
0.98
1.03
1.03

>1

2229

30.30

66.00

1.00

0.98

1.01

Table 2ÐMedian marker values in pregnancies classi®ed by parity
Parity

n

Maternal age
(years)

Weight
(kg)

Median NT
(MoM)

Median free b-hCG
(MoM)

Median PAPP-A
(MoM)

0
1
2
3
4
>4

1372
1124
499
165
57
34

27.38
29.84
31.36
33.04
33.85
35.66

63.60
66.00
66.60
66.20
68.00
73.75

1.02
0.99
1.01
1.02
0.97
0.97

0.99
1.00
1.00
1.01
1.12
0.86

1.01
0.98
1.01
1.06
1.05
1.07

>0

2879

30.58

66.40

1.00

1.00

1.00
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but progressive increase in free b-hCG and PAPP-A.
None of these small changes with increasing gravidity/
parity are statistically signi®cant. The effect on the
performance of Down syndrome screening in the ®rst
trimester is small. At a 5% false positive rate the
detection rate would be increased by less than 0.1%
and hence correction for these minor changes is not
necessary when considering ®rst trimester screening for
chromosomal abnormalities. Recently, in a small study
of around 1000 cases, de Graaf et al. (2000), have
suggested that PAPP-A levels increase with increasing
gravidity, our results are consistent with these ®ndings.
Whether an increased risk of Down syndrome is really
associated with increased parity (Schimmel et al.,
1997) or not (Kallen and Masback, 1988; Kallen, 1997;
Haddow and Palomaki, 1994) remains to be con®rmed
and its impact on screening assessed.
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