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b 5 
Emotional responses of pregnant women participating in a 

c-linical trial comparing two prenatal diagnostic procedures were - 
I assessed over' a period ranging from eight to twenty-two weeks 

6"'. 
post-menstrual geStational age (PHOA). Subjects were 74 pregnant 

- 7- 

women of 8-1 1 weeks PMGA designated as-"high-risk" because of a ' 

- 

f: am i 1 y h i s  to r-y -03 - chromosomal ahnormaliw , apre&cus  ahnorma L 
- - .  - 

child .or late maternal age of 35 years or-older. Immediately 
- 

prior to- an intake counselling qession, all subjects were 

- - 
assessed - - -- -- on -- ---- f ive - - bac kgr~umdvariabl<(age~~pari -- -- - w p-f;etalLoss,--- - 

family income and living arrengement with'the father) and six 
I 

dependent measures (anxiety, depression, hostility, maternal 

bat tachment-self , maternal attachment-others and concern about 
' -  ..- 

abortion), The 61 women who agreed to participate further were 
/ -- 

rand,0~"1Zed into either a chorionic villus sampling (CVS) oi an - 
. h 

amniocentesis (~mnio) group, Thirteen women who declined further -- 
constituted the intake comparison. group. 

/ 

1 
The CVS and Amnio g oups were assessed three additional 3 

ii times between 9 and 22 weeks PMGA on five of the six dependent 
? 

measures and one further 'time f b i  concern about abortion. An 
< .  

- -- qdditional easure, procedure discomfort, was assessed k 
immediately f'blloving prenatal testing. 

L 
- -  - - - - -  - -  - 

- - --7-- 
Analyses of variance revealed no significant differences on 

-- the background variables among the three groups. On the 
/ 

-- 

dependent measures, the cvs group underwentan earlier reduction 
- - -- - -- -A 

i i-i 



attachment. CVS women attr&,uted no significant diffeiencas in 

maternal attachment and others,.while the Amnio . '  
- .  - - - 

group,ittributed attachment to-others folldng 

intake until after for depression 
- 

the outset to the 
- - I 

costility were 
/ 

i \ 

- - 
were found in concern about abortion. Finally, w h i i r t e d  

\&F . - signiiicantly less discomfort associated with-CVS than wit 

. 
The present findings were discussed in-the context of 

evidence linking prenatal maternal emotionality to increased 

risk of obstetric complications and to reduced maternal 

%? attachment. Should procedural risks prove to be ejuivalent , 

---- results regarding anxiety, maternal attachment and procedure 

discomfort favour cvs as the prenatal diagnostic procedure of 
- choice, 
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- - - - 

Th-e'present investigation is affiliated with the Canadian 
-- - - - - -- - -- - C / 

~ulti~entre Medical Research Project (CMRC, 1984) which is an 

ongoing evalua-tion comparing the safety and a uracy pf two . 5=- 
/ 

prenatal diagnostic procedures, thorionic vil* sampling (CVS) 

and ~mniocenteiis (~mnio). b~ i s  a f irst-trimester procedure 
Performed at 9-12 weeks post-menstrual gestational age (PMGA) 

that typically involves the insertion of a f lsxible can~ula 

throug,~ the pregnant w'oman's cervix to a region surrounding the 
- - - -r - 

-- -- - -- - -- -- 
,J 

amniotic sac. A smilL amount of tissue is withdrawn for genetic 
S 

analysis. Amnio is a second-trimester procedure performed at 

needle through the pregnant wdman's abdominal wall and into the 

amniotic sac, from which a small amount of fluid is aspirated' -- 
- - -- / for genetic ana-lysis. Because these two procedures differ both 

in the time and method of administration, it is likely that 

I '  * there are substantial differences in the emotional reactions to . - 

the-p~cn~-e&ures mctliifesteddbyYpPregrrant women. The present 

research investigates some of these-potential differences. 
/ 

b .  

Of the five major prenatal diagnostic procedures currently 

employed, ultrasonography , f eta1 echocardiography , f etoscopy , 
Amnio and CVS, the lattel: two have been shown to' provide the 

greatest diagnostic utility. During the 1970s there was 
La 

extensi;e growth in the' use of ~mnio for prenatal diagnosis. By 

the end of the :6ecade major collaborative studies f rok three- - 

-- es naa ~ m e d  on the saf . 1 -I - ety and utility 0 Amnlo. These 

were the American reports of the NICHD ~ational   egis try for 



- - 
Amnia Study Group (NICHD, 1976, 1979),-the Canadian 

- -- - ---- - - -- 
- - - - - -- - 

- 
-- - - - - - -  

collaborative study under the auspices of the Medical Research. 
- - - CZ~%=~T-C,R 197-71, and the report of the British Working + 

- 
- 

-Party on Amnio to the ~edical Research Council (BMRC, 1978).  . - 
Chapter One reviews these studies as well as more recent 

- 

- 

research on the development, procedure, technical concerns and 

risks of Amnio, 

- - - 

CVS was f i r s t  reported -5 n-l 568, biit - e x  tensiveiiiErnatiGGK1~ 

research on the safety and utility d< the procedure cohmenced in 
the 1980s following significant techn cal advances in real-time 4 , 

appears to.be a very promising method diagnosis, a - 

number of questions presently-remain eEapter Two 
s 

,- examines the development, procedures, - 
risks of CVS. . 

ave a - 1 .  
physical and%n emotional impact on pregnant women. ~h#e is an 

accumulating body of research to suggest that negati e maternal 7' 
emotionality, particularly maternal.anxiety, is asso iated with 4 
pregnancy complications, -fetal loss and abnormal infa t 

development. It follows that the negative emotions generated by 

testing may well contribute to the overall level of 
, 

1 
" / 

maternal anxiety' present, perhaps further increasing the risk of 
- - ---- 

subsequent problems, Thus, should a choice exist between 
- -- -- - - - - -- -- * 

\ 
available prenatal &iagnostic procedures (i .e. Amnio vs. CVS) , 

/ 3 the one that arouses the lower level of negative emotionality 



I 

over the shorter period may prove to .be the more desirable, 
- - -- - -- - --- - -- - 

- - - - - - - 
- - - - --- - - - - - - - - 

provided that there are no significant discrepancies in 
-- 1 --- - - - - 

procedural risk, patient-disc fort and service-delivery costs. - 
Chapter Three reviews some of ithe emotional responses associated 

with pregnancy and prenatal testing and tkeir.relationship to 
. 

reproductive outcome, providing the cont@$t for the present 
i 

investigatipn. 
/ 



> 
i 

- - 

Amniocentesis (Amnia) has been in use as a prenatal 

diagnostic technique for over fifty years (Nadler, 1968) ,  but - 

the technological advances that have permitted its common use 

are more recent and are still evolving. Until the late 1970s, 

- - - -  detection and management of Rh isoimmunization, a condition in 

which the mothe-fetus have different Rh blood groups, 

disease in the 1971). The use of ~'mnio in the 

management of this the infant mortality rate 
- 

from Rh incompatability and de&dnstrated that the blniotic fluid 

could be safely sampled.during the third trimester of pregnancy. 
0 

More recently, second trimester Annio has been successfully 

employed in the detection of a number of genetic disorders. 

These include chromosomal disorders, neural tube defects and - - 

inborn errors of metabolism. 6 

Chromosomal Disorders 

- 

'This group of fetal disorders is the most common, occurring + 

- -- -- mong womeri 35 years and older (Bloom, 1983). 

- 

/ 

syndrome, a c0ndi.tiox-t recognizable at birth by such 'features as 



single palmar crease and congenital heart defects. Children with 
- - - - - -- 

Down syndr-ome manifest severe retatdat ion and may have a reduced 

life expectancy,The condition is usually attributable to a 
, 

trisomy of the 21st chromosome pair, although two to five 
'. - 

percent of Down children have a "trdnslocation" chromosomal * 
karotype thaLincludes a structurally abnormal chromosome that 

$2 
- . - - at t+es to a n h e  chromosome-benn, 1 9 7 * ) ~  O n e  knnevFryy6%VVL 

births in British Columbia is a child with Down syndrome, with ' 

-- 
nearly half of these born to motberSdver thirty-five. The risk 

(Allanson & Hall, 1983). Some estimates'are even higher ' (Hook & 
r, 

Chambers, 1977). 

" -- 

A survey of six large-scale Studies by Hook-%d- ~ a m e r t o ~  
t 

-( 1977) found that Down syndrome, sex chromosome anomolies and 

-- h L a & h c h ~ t u l - b - ~ ~  
/' 

frequently-occurring chromosomal disorders,The risk rate for 

any significant chromosomal abnormality rises from 1/500 among 

mothers at- age twenty to 1/70 among mother6 at ag= forty.   he 
overall rat-e of clinically significant chromosomal abnormalities 

is probably less than' 3.0 per 1000 births. As with the rate of 

occurrence for Down syndrome, this figure rises 

adGncing maternal age. 
, A 

i + 1 

i. 

/ 

sharply with 



Open neural tube defects (spina bifida and anencephaly) are 
- - - - 

among a group of multifa~torial disorders such as congenital 

heart disease, pyloric stenosis, cleft lip and cleft palate, 
r, 1 

club foot- and congenital dislocation of the hip that do not 

manifest a clear pattern of hereditary transmission or a 
_ 

- - definable environmentaLcause (Brpc kt 1985 1, Though t h e a t  idL'og-GI - 
is unknown, empirically-derived estimates of the recurrent; risk 
of neural tube defects are available. The risk increases with 

k 

' cultural groups are known to have a high incidence, particularly 
/ 

the Irish and ~ ~ ~ ~ t i & s .  In the United StBfas, open neural tube 
--I 

defects occur at the rate of 1.2 ~e"t 7'000 births (Milunsky & 
- 

- Alpert, 1984). The recllrrence risk.has been estimated at 1 %  to 

2% (Jantrich & Piper, t978; McBride, 1979) ,  but fhat rate is] - 

* 

-- 
dependent on incidence figures, 

/ 

Open neural tube defects include spina bifida; a -- 

e 

malformation of the spine and spinal cord in which the posterior 

portion of the laminae of the vertebrae fails to close, allowing 

damage to neural elements, and anencephaly, a disorder 

characterized by tky absence of the cerebrum and cerebellum and 

flat bones of th& skull. The prognosis for spina bifida can 
'+ - - - - 

xtremely va&4&de, while anencephaly is alwaxs fatal. The _- 

< 

&natal ~ & o s e i o f  theke conditions f rorn amniotic fluid wasJ 

first reported by Bro,ck and Sutcliffe (19721, who found that 



nrma1Ly~occurrin g - , _ h i g h  l_e_ve-ls50f alpha~f_e~topr_o te in ( a n 
- - - - - - -  ---- - - ---- - - ----- ---- - -- - -- ? - -  -- -- -- 

embryologic and fetal protein) were assoc3ated with open neural . 
- - - - - - - - - - - - 

tube defects. A survey of British studies in this area T:eported 
v- 

a detection rate of 97.6% for open spina bifida and 98.2% for 
/ 

anencephaly, with a false positive rate of 0.79% (BMRC, 1978). , 

Other studies have reported much lotder detection rates fro; 
z 4 

alpha-f etoprotein (AFP) concentrations alone, in the range of 80 

- t q  85%-1Milunsky &LAlpert, 1984;--Thorn-et-aL.. 1985)-.Measurement 
b - 

- 
of AF; levels is not a clinically specific form of diagnosis. 

There are a variety of conditions in which elevated AFP levels 

invariably associated with increased AFP (~roek; 1982). 
- I, 

A more recent.development in the prenatal detection of 

neural tube defects is the acetylcholinesterase (AChE) test ' 

(Chubb, Pilowsky, ~prin~well, & Pollatd, 1979;. Smith et al., 
h 

1979). The current technique for of the enzyme AChE 
-- 

- 

distinguishes the single slower-moving eniyme band associated 

with normal ,pregnancies from the presence of both a slow-moving 
a 

and a faster-moving band common to neural tube defects. As an 
t 'ancillary test, AChE analysis may impmve upon the 

discriminative efficiency of amniotic AFP ;nalysis alone in 
' 

. 
resolving false negative cases of neural tube defects and false 

positive cases among normal pregnancies (Aitken, Morrison, & - 
--- - - - - - - - - 

- Ferguson-Smi th, 1 984).   ow ever, abnormal Ache baads are also 
L 

1 - 

associated with other fetal abnormalities in whiMAFp' is 

-L raised, underscoring the lack of clinical specificity in both 



- i 

concentrations of glia-< fibrillary acidic protein have also been \ 
reported in 20 cases ofrfetal anencephaly-(Albrechtsen, BO&& 

- Norgaard-Petersen[ 1984)'. Unlike the diagnosis of fetal - - 7- 

chromosome abnormali<ies, the interpretation of a raised 

can be'a difficult clinical problem. 
. '  

- - -  

A - - - - - - - 
-3 -- + - -  -- f - - - - -A- - 

dl - 
- - - - -.?- 

1nborn Errors of Metabolism 

--- - - mra er m r ~ ~ O e t a b ~ ~ L i s ~ ( I ~ ~  - c omprise_an, arwL--- -- 
- infrequently-occurring disorders, many of which can be detected 

through Amnio. Examples include Tay-Sachs disease and 

Lesch-Nyhan syndrome. 

~ - 
Tay Sachs disease is an autosomal recessive diso'rder that. 

2 
involves @ inborn error .of qanqlioside catabolism that affect&, 

9 
infants in the- first year of life. The neonate appears no,rmal, 

but within six months psychomotor degeneration begins, resulting - 4 

in bliidness, convulsions, retardation, spasticity and finally, 

death between three and five years of age. The disease has a 
----- 

carrier frequency of 1/25,to t/35 among Ashkenazi Jews, 

manifesting itself i? 1/4000 b-irth~. The carrier frequency is 

1/100 among the general population, with a correspondingly lower 
-- - 

.rate of occurrence. ~ h e  presende of Tky-~achs disease can be 
- -  - 

diagnosed prenatally by determining the percentage of the enzyme 

hexosaminidase A in the amniotic fluid cells (Schneiderman, 



-- 
-- - Lowden - -  & -be- rant , 1978: Kabac k , 1 98 1 ) . 

- - - - A - - - - -- - - - - - - - - - 
-- - - - - - - - - - - - - - - - - - -- 

' - - --A- -- - 

L e s c h - H ~ h a x l s ~  is a rare, x - l p  - 
that results in elevated uric acid levels in the bloodstrem, - - 
choreoathetoid involuntary movements, and a comp dve 

5 +- 

self-mutilating tendency. Boys afflicted with this disorder - 

-'literally destroy their lips and fingers by involuntary biting; - 
\, 4' - - 

Extraction of the boys' teeth is only a partial'solution, as 
- -  -- -- - - ---- - - - - - - - -- - - -- -- - - - 

- - restraint may also be required to prevent them from compulsively - 

blinding themselves. Lesch-Nyhan syndrome can be diagnosed 

prenatally by testing amniotic fluid cells for 
--- - -- 
--- --- - 

- Fii'p6~aK€ErEE;gUan i ne phosphor <bosyT t i n s  reraseenzyme ac-i t y 
,- . 

(~eMars, garko, Felix & Benke, 1969). - 

Advances.in recombinant DNA methods are Paving a major - 
impact,on the diagnosis of IEMs, permitting the detection of - 
genetic disorders from tissues in which the genetic defect is 

-.-rrotexpressM~e.fram t h e  itselt). ,Recent studies have 
$. 

', 
reported on the prenatal diagnosis of sickle-cell anemia (Chang 

- 

& Kan, 1981; Geever et al., -81; chang, Golbus & Kan, 1982: 

Wilson ct al.., 19821 and beta-thalassaemia (~criver et al., 

1984; Wong, 1984: Rbsatelli et al., 1985) among others. 

I 

In addition to those already discussed there exist more than I 
1600 known genetically-based human disorders, accounting for 

more than 25% OX the-Kospitalizations of children. Stephenson 
I 

-Weaver ( 1 9 8 1 )  initially reported 'on over - 
could be detected prenatally, but their manuscript was outdated 

- ?=- A -  -- I 



by publication timp and required an addendum of a dozen new - 1 
- --- - -- -- 

- -- - diagnoses. The nzlmber- o f ~ i 3 i s o f ~ ~ s ~ t ~ a t ~ c a n  5s-dihgno-d 

The Procedure for Amnio - . &  - 

- 
Second-trimester Amnio is an outpatient procedure optimally , 

% 5  performed during the 16th week P*. Under ultrasound guidance-a 
- , - --- -- --- -- -- p-L - --- -- - - -- - 

needle is,inserted through the abdominal wall into-the-amniotic -- - - 

sac hnd 15 to 25 ml. of amniotic fluid is aspirated. The ' 

, 
amniotic fluid contains fetal cells sloughe-d from a number of 

- -- - - - - - - - -  
P, - - --P - -- -- 

- - 

sites. A cell culture is initiated from the obtained fluid 
- sample, and withim two weeks there is usually an actively 

growing cell colony that may be subjected to cytogenic 
t -- * 

+ fchromosomal) analysis, and later, when additional cells are 
1 0 - 

! available, to biochemical or 'DNA assay (Bloom, ,983). 
f 

~lpa-fetoprotein measurements, enablinq the' identification of 
-- 

neural tube defect and other. developmental abnormalities of the 

central nervous system, require less than one week (NICHD 
L 

Antenatal Diagnosis Report, 1979). Results from Amnio are 
h 

a 

usually 'communicated to tient within 3 1/2 weeks. 

~mni6 is generally accompanied by static or real-time 
- --- - -- - - - - - - 

ultrasound. Prior to Arnni;, ultrasound m a y e  %d to e;tablish 

the age of the fetus by measurement of the biparietal-diameter;- 

to -- de-tect multiple preqnancy, abnormal fetal. qrowth, fetal death 

and uterine abnormalities that might complicate the procedure of 



Amn i o ,and t o  lmzali z e - _ t s h p ~ - f . - D l a c U ~ t & T L  
- 

- -- - - - - - - - -- - - - - - a  - --- -- - - 

localization of the placenta prior to Amnio reduces the 

frequency of multiple needle insertions, repeat procedures and 
1 .  - 
complications during labour and delivery (CMRC, 1977)aore - 

recent studi;; suggest that real-t?me ultrasound is of 

particular-value during transplacenral Amnio. Crane and Kopta 

(1984)  reported that among the 35 percent of their ;ample who 

-- - ->  . " -- -- 
.ultrasound, fhere were no -differences in the incidence of - 

- 7 *: 
spontaneo&bortion, fetal loss, prematurity and low birth - 

- 

. also concluded that real-time ultrasound reduces the risk of 
I 

transplacental Amnio to a level equivalent to that of 

nontransplacental Amnio. Henkel suggested that the use of 
t 

real-time ultrasound permits a more accurate mapping of the . 
I 

e 

course- of the reduction in the depth of needle a 

penetration into the'amniotic sac, .and the interruption of the - 3, 

procedure should the fetus come in proximity to the need-le. 
3- 

Much oi the research on th* procedure for Amnio has- ? > 

w 

addressed such concerns as the optin& gestational age for the 
I .  

procedure, ,the effects of needle size. the amoui-lt of fluid ' 

removed, the relationship of, bloodLstained fluid %and subsequent 
- - 

- --- w- 

compl. icatrons an3 the-cUmiat ive rf fect-6f-mZt-ipl+ sampling of 
- - - - - -  - - - -  

- - - - - - - - - - - - --  -- 
the amniotic ftuid, 

' i 
C -- *% 

A- -- 



.- 
- .  ~ 

~~~ - ~ ~ - -  ~ ~ - -  ~ - - - ~~ -~ - ~- - - - - ~ - - - - - - ~ - ---- .. + 

I - ~ - 

s-s .-~.- - " . -.- 

Ges t a t  i . ona l  . " ~  A g e  ~ ~. ,.. 

t 

The Canadian study (CMRC. 1977) repgrted that the dete&ion - -A 
.< 
't 

of fetal defects was found to be most successful if Amnio was ' - - - 

performed no earlier than 16 weeks PMGA. The overall accuracy of '.- .- -- 
J 

" prenatal diagnosis by ~ d i o  is high if performed between 16 and - 

18 weeks PMGA. American Data from the NICHD establistied an N 

&- 
- 

4 .  

accuracy figure of 99.~*~ercent in 1976. A more recent study 

report e& an--mc u m c  y--ra t e-of*% 5 per c e n € - ( l 3 e r i i n , f i s ~ c a r l s o n i ~  
- - - -- 

1 

. Tannenbaum, 1985), a marginal increase that is'not significant-.' 
\ 

1 I 

. The NICHD (1976) and & R c  fi977) reports also reported that 
-/ ,-- /\, ~ ? e n  the maximum size of the needle used was limited %(20 to 21 # 

I gauge ine the CMRC rep6rt; 18-gauge in the WICHD report), there f 

r- k' 
f < \ -  

y e r e  fewer complications such as blood spotting and amniotic 
t' f 

+ fluid leakage, few& spontaneous'abortions and fewer 
- 

-- - / 
f' 

J 

diiiiculties with labour and deli"-, incm7ng a lower rate of . 

caesarian .:births. 1t was also found that the use of; - - larger , -- 

A 

needles was associated with the need for multiple sampfes of the 
+.5 -. I i 

amnioEXic fluid (CMRC, 1977). . . I 
- 

# .J 
Amni o t  i c F1 ui d G+ 

9 ,  , 

- 
n 

~he.amount of fluid volume withdrawn during Amnio.haq also 
T 

come under ~rutiny. 1n-the Canadian study (CMRC,  19F?), the --- --- - 
_z . 



f1,uid samples of 17 ml or more were withdrawik~o maximize . 
-- -- V -- - - -  - - -  - -  

success•’ul diagnoses and minimize complicat iob$ among the 
- - -- - 

ne'wborn, the study recommended the aspirationkf 13 to 16 ml of 
* 

. fluid.  owev vet, Milunsk* - ( 1979) reported n6 sx&&tficant . . 
relationship between higher vblumes of fluid w$thdravn. 

1 J 
and 

neonatal complications, 
* 

A second issue related to the amount of amniotic fluid 
! 

-- 

- vlthdrawn concerns the-rcptacement-af 
- 

levels follolving the procedure. Generally, believed that - 
\ 

the replacement time for the amniotic fluid is about three 

- 

- r 
the sites and rates of fluid exchange between fetal and maternal 

compartments.(cf. - Hutchinson, Hunter. N w Y P l e n t l ,  1955) .  
x- - 

However, the movem&t of amnidt ic fluid between these / 

I 

compartments appears to be unrelated to the actual volume of the 
a 

fluid present in the amniotic sac. Early studies seem to have 
-7 -, , 

concluded that" amniotic f lbiddis produced at the same rate that 

itpexchanqed between the fetal and maternal compartments. ' 

Although this assumption has not been invalidated it cannot be 

supported experimentally at present (Seeds, 1980) .  If amniotic. 

fluid is not replaced as readily as ha widely assumed, 

there exist serious implications for that reduces 

the volume of this fluid, especially when the procedure is 

repeated during the course of a single pregnancy. - --- - 



d The presence of, blood in the amnioEc fluid obtained is of 

.serious concern for a number of reasons. With respect to the 
h - 

- health of the fetus, blood in the amniotic fluid* is associated 

with a higher risk of fetal los$ and such life threatening 
# 

4 

events as fetal-maternal haemorrhage (Ron, Yaffe;'& Beyth, 

1982). Blood-stained samples also increase the risk of incorrect 

diagnoses. Fetal blood in-the sampleA raises the --- 
a 

A- 

alpha-fetobrotein le"e1, increasing the risk of a fal~e-~ositi& 

diagnosis of neural tube d&eets 4Cowchock & Jackson, - 1976). - - 

in genetic analysis* of the mother rat the fetus. This 

would obviously invalidate fetal sex and could 

also result in more serious ealse-negative diagnoses, such as 

the failure to diagnose Down syndrome (NICHD, 1976). 
* 

-- Mu1 t 0 1  e Sampl  i ng of t he FI ui d 
- 

Repeated sampling of the amniotic fluid is associated with 

higher risks of complications during pre'gnancy, labour and 

delivery, and with fetal loss (CMRC, 1977). The causzl chain 

here is not entirely clear, however. For example, consider a 

case in which an initial sample of amnioLic fluid is 

blood-stained, requiring a second scmple to be taken, followed 

by loss of the fetus. The _cause of the loss is confoundedr th-e 

L 
loss - cannot - - -- be attributed -- -- with any certainty to either the 

-\ 

blood-staining, the repeat sampling,'or both. The most plausible 



I standpoint of statistical risk. Whatever the risk rage for a 
I 

d single tap, each additional sample would increase that risk 

I 

/ s k s  Associated with Amnio- 

Y'- 
The - -  assessment - of risks associ-ate@ with any_preaa-taL -- . r 

diagnostic procedure, including Amnio, must take into, account 

the baseline rate of occurrence of prenancy complications, fetal 

pregnancies not subjected to prenatal diagnosis. The risk 

associated with the procedure is the elevation (if any) in the -- < 

\ rate of occurrencwof these problems above the existing baseline 

'. 
\Two of the major collaborative studie comparing the 

-- -- 

", 
pregqancies.of women who undergo ~mnio w th women who do not, 

1 + * / /i 
have benerally reported n o  sigrrH&a& differences in the 

incid/nce of complications and •’eta1 loss. The NICHD Report 
/ 

( 1 9 7 6 )  found no significant differences in fetal loss rate, 

perinatal complications, birth weights, neonatal complications, 

or birth defects between offspring of the 1040 women who 

underwent Amnio and offspring of the 992 controls. Nor-were 
- - -- - 

there statistically significant differences -in growth and 

- devee=qpment by one year, The stuay found no evidence of 
I 

increased risk to the fetus that could be directly attribut-qd to 



Amnia. The NICHD Report ( 1979) concluded that Amnio results, in 

\.dc'an increase? risk -rate of -1e.s than ;I%-< 

-- 
. 

- 11~dtrOns arl~l~zg rrtrm JZ Lne procemle, 7 3 

- also been r,eported by other authors (cf. 

Simpson etal., 1979) The Canadian study (CMRC, 1977) compared , 

the pregnancy complication an3 loss rates of 1020 women who I 

underwent Amnio wi+,h- existing vital statistics. No significant 

differences were found. However, the abse-nce of more directly 
- - 

/ 
/ 

-- - - -  A - - - - - - - 7 - -  A - - -- -- - --- - 

comparable control subjects underscores a methodological problem - A- 

\ .. common'to many of these studies. The use of vital statistics as - 

a baseline measure may obscure potential differences between 
- - - - - - - --- -- -- - -- - - - 

-- - - - 
- - - - - - - - - - - -- 

testsd wome; and the statistical controls, since the majority of 

women undergoing Amnio in the 1970s.was observed to be of higher 
. < 

than-average socio-economic status (SES). Women high in SES tend 
.- 

to have beal.thier pregnancies with lower than average 
b 

complication and loss rates. Thus, if the complication and loss 

rates f f o r t t h e s e h i s h 3 ~ 1 & ~ = s e h m ~ ~ g n ~ ~ . a ~  t ' - 

of Amnio, the increases might not be detected if the rates are 

In contrast to the North ~ m e r i c a n - m g s ,  the British 

collaborative study (BMRC, 1978) ,that compared 2428 Amnio 

subjects with an equal number of matched controls reported 

increased complication and loss rqtes associated with Arnnio. 

This study found a higher incidence of newborn abnormalities, 

e ~ ~ c i ~ a 1 1 ~ ~  respira-dFff iculties and orthcqaedic postural 

deformities. The fetal loss rate was 2.6% compared with 1.1% for 
, 



respectively. Moreover, there was an excess of premature rupture 
- - - - - - - - - 

of the membranes and threatened abortion a_mong Amnio subjects. 
.- 

It was concluded that Amnio results in an increased risk rate of 

1.5%. This figure. compares with an average rate of 0.5% reported 

in the North ~merican studies. The reason for this difference, 
/-- % 

while the subject of some conjecture, is not clear. 

- - - - - - - - - - - - - - - - - --- - - 

. The risks agsociated with Amnio appear to .be relatively low . - 

and increasing numbers of women have been willing to take those 
i -- 

risks to obtain the diagnostic information the procedure 

prenatal diagnosis are not as well established. These will be 

examined in Chapter Three. - 
A- 

/ 
/- 

Summa ry 

In this chapter an h'istorical backgroundpotthe use of Amnio was 

presented. Early uses concentrated op the deteckion of Rh 

isoimmunization and fetal $ex determination, while current ', '- 
diagnostic' activity focuses primarily on chrdmosomal disorders, 

neural tube defects, and inborn errors of metabolism. 

The procedure for Wnio was examined, and technical concerns 

such as optimal gestational age, needle size, amount of •’1 id 4 
- 

aspirated and time required for -fluid replacement, blood-stained 

flu= anii%ultipli Sampling of the fluid were disctissed. The 

risks associated with Amni'o were reviewed and the risk of 





-- - - 

- 
Chorionic villus sampling (CVS) is the most recently 

developed obstetric tichnique for prenatal diagnosis. The, first 

description--& the procedure was reported in 1968 by Hahnemann 

and Mohr. In their initial series of eight attempted -- 

first-trimester chorjonic biopsies, only one tissue sample was 
--  - - - -  -- - - 

of proven chorionic origin. ~ia~nostic attempts with CVS were - 

discontinued in ~candinavia in the early 1970s because of a high 

rate of post-procedure complications (~ullander and Sandahl, 
- - - - -- - 

-- 
- - - - - - -- - - 

7 - -, - A - - - - - - 
- - - - -- - . - - -- - - - - - -- 

1973). Chinese researchets from Tietung Hospital reported on 100 

first trimester biopsies for fetal sex determination in 1975. . 

The procedures were done "blind, " without ultrasound or 
<- 

endoscopic guidance, yet only 6% of mothers experienced . 
0 

spontaneous abortions, and there were no reported maternal 

the sample. The firs; reported genetic application of CVS was in 

the USSR (Razy, Rozofsky & Bakharev, 1982), screening for such 
D 

disorders as haemophilia and X-linked hydrocephaly. 

h 

The WoFld ~ealth.0tganization (WHO, 1984) initiated an 

~nternational Registry for CVS in 1983, and by the end of 1984, 

43 centre had reported over 3000 diagnostic cases (~odell, , 
I 

1985). The success rate for obtaining chorionic material had - -- - -- 

rrsen 30 97%, a -1- writ ever the first 

reported by Hahnernann and Mohr in 1968. 



nventional techniques for detection of chromosomal and 
- -- 

A - -- -- - - -- - - - -- - - - - - - -- - --A 

may dlso applied to ihorionic Eissue 
- - 

(~odeck & M sman, 1983; Ward, Modell, Petrou, Karaqozlu & - -+ -- 
i Douratsos, 19 3 ) .  Because the long period (up to 4 weeks) 

necessary for owth of the amniotic, cell culture (from ~mnio) ' + 
I is not required with chorionic tissue, results are available 

. J 

much faster. Di ect preparations requiring 2 to 4'8 hours or F 
- - 

short-term ures requiring one to 7 days may be employe,d fcir 
- --- - - - - - - - - - - - - - - - - -- -- - -- - 

- di.agnosis ord, Maxwell, Coleman, Czepullowsiki & Heaten, 

1983; Graff 6 Engel,.1984; Perry ekemans, 
P 9- 

-- ---- - -  - 

Lippman, Hamilton & Fournier, 1985). However, banding ' quality 
- - - - - - - - -- - --- - -- -- - - - - - -- - - - - -- - -- - - -- - - - - - - - - - - - -- -- 

i 
t is- not-as good f6llowing direct preparations as that achieved 
L - P 3  

from amniotic fluid cell-cultures, and diagnosis of structural 

'aberrations may. be difficult with the direct technique (Perry et 
. . 

al., -1-9851, More recent developments have shown that a short 
A' 

. ., . . . 
culture time improves bandieg quality, at lekst to the level 

personal communication, August, 1985). 

Further developments with other techniques such as 
- 

restriction fragment length polymorphism will permit the 

first-trimester diagnosis of other disorders such as Duchenne 

muscular dystrophy (~urray et al., 1982), and factor IX 

deficiency (Choo, Gould, Rees & Brownlee, 1982). 
/ . 

Chromosome-specific DNA probes used for fetal sex-typing are 
- - --- 

'Banding refers to any of several techniques of staining 
chromosomes so that a characteristic pattern of transverse dark .rc 

and light bands becomes visible, permitting identification of 
. individual chramasame pairs - & - - -  



- 
- - - - - - - -- - - - - -- - -- - -- - - 

conditions such as haemophilla that'cannot be diagnosed and that 
- - - - - - \ / 

only affect males (Gosden, Mitchell, ~osden? ~odeck & ~orsman, 

1982; Rodedk & Morsman, 1983). The r-sk rate for a male 

offspring of a carrier of such a disorder is 50%, while the risk 

rate for a female offspring is zero. If the fetus is female, 

parents may be reassured; if the fetus is 'male, the option of 

tr'imester) is generaliy pref e'rable. Moreover, the Y-specif ic DNA 

probe for early sex determination 5s more reliable and faster 

- -- - 

than sex chromatin determination (Gosden et al., 1984). 
- -- - -- -- A- ---- -- - - -- - - --- -* --- - - - - - -- -- - - 

- - 

Chromosomal Disorders 

CI 

Because the risk of chromosomal disorders increases with 

maternal age, fetal chromosome analysis is the major diagnostic 
-T 

- - w ~ t b t - ~ - € ~ s d ~ w i n ~ h e - p r o ~ e d ~  c q s a r z t i o 7 -  

or short-term culture of villus tissue permits a rapid diagnosis 
.--- 

of ~ h w n  syndrome (Brambabi & Simoni, 1983) and other chromosomal - a disorders. Rodeck and Morsma (1983) have noted that in addition 
'4 

to speed, direct preparations avoid the problems of 
-f 

- 

culture-induced anomalies and the growth of maternal cells. 



be achieved at the present time. A woman who undergoes CVS must - 

typically return for a determination of the AFP level in her 

blood and an ultrasound scan, .usually around 15 to 1.6 weeks PMGA 

(CMRC, 1984). This is a minor inconvenience, and both the 

drawing of a blood sample from the mother and the ultrasound 
- - 

- --- - a - -- --L - - - - - - ---- 

scan-of-the fetus involve little or no risk. Of greater concern .- A- 

has been the finding by Perry, et al.; 119852 that 33% of women 

w.ho underwent CVS experienced a subsequent elevation in maternal 
-- -. - - - - - -- - - 

se rum IIFFIeve17ft~ISpoZ% iT1eTfiiatatt he haif :Tirep oTse r urn A X \  

may be long enough to interfere with the reliable detection of 

neural tube defects during the second trimester, some 7 to 8 

weeks after CVS, but practically, this has not been fdund to be 

thercase. While most neural tube defects are detectable by - 
ultrasound scanning alone, a persistently high level of AFP : 

could complicate the diagnosis& these disorders and lead to'a 

false positive or false negative diagnosis. 

The reason for the AFP elevation is not clear. There appears 

to be no relationship to be number of catheter 

(multipla sampling) or to the amount of 'vill-us 

insertions 

material 

biopskd. There is some speculation that a large AFP increase 
- --\ 

might be associated with subsequent - miscarriage. 



The first trimester. diagnosis of inborn errors of metabolism . - 
-- 

(~EMS) is determined by the absence of normal enzymes or the 

presence of abnormal enzymes ,in the'villus tissue of affected 
* 

fetuses (Patrick, 1983; Vamos & Liebaers, 1984). Kazy et al. 

(1982) first reported on the diagnosis okIEMs from CVS, and a 

- -A 

three cases of Lesch-Nyhan syndrome (Gibbs et al.,'-1984). 

Another recent finding associated cystic fibrosis with low 

- 

that this relationship may also exist in the chorionic villus . 

tissue has led to some speculation that the first-trimester 

diagnosis of cystic fibrosis may also be pbssible (~odell, 

1985). More r cent work has established the location of the CF A' 
gene at chromosome seven, and DNA methods are being developed 

-- 
-- 

fcr prenatal di.agnosis. 
lr 

The prospect of the first- imester.detection of chromosomal 
- 

disorders and IEMs is an appealing one, and the latter half of 

the 1980s should witness an dramatic increase both in the number 

of studies involving CVS. and in the number of women requesting 

the procedure. Rodeck & Morsman ( 1983) point but -that advances .' 

- in recombinant DNA technology such as the development of 
/ 

?+ 
? 

- - - - 

A gene-specific probes and the restrictiop of fragment linkage 

all1 enable the prenatal detection of increasing numbers of 

disorders. - 



CVS is an outpatient .procedure that is performed during the * - 

-- 
Y - ~  

first trimester, usually' from the eighth to the twelfth week 
- 

PMGA. A commonly-employed method utilizes a flexible cannula 
4 

that is inserted through 'the woman's cervix under ultrasound i 
- 

- -. 
'- 

gui ance, Ten to twenty mg of chorionic tissue is aspirated, P ei her from the chorion frondosum, the site of the most - 

- --- extensive villus development, or from the extra-placental 

chorion before the continuing growth of the gestational-sac 

12 to 14 ,weeks PMGA. The tissue sample can be kaluated from a 

direct preparation of dividing villus cells in 4 to 48 hours, or ~ 

from short-term cell-culturing in less than a week. AFP 

measurement for neural tube defects must be evaluated later, 

around 15 to 17 weeks PMGA. 

As with Amnio, ultrasound~so can be utilized prior to CVS 

to htablish the age of the fetus by measurement of the 

bi-parietal diameter, to detect multiple pregnancy, abnormal 

fetal growth, fetal death and uterine abnormalities that might 

complicate CVS, and to localize the area of placental 

attachment. 

. Research on the-technique of CVS has exadined such issues as 
- - --  - ---- 

optimal gest'ional age, procedures for tissue sampling andthe 
- L -- 

amount of tissue withdrawn. 



~G - - - -  - 
- -  . - - - - - - -  

.-- 
, *. . 

G e s t  at  i o n a l  A g e  
- ---r---- i-- 

. - -- - -  - - -  - - - - ,  - -  - -  - -  - -  r - -  2 -- 

A number of researchers have reported on the- optimum time 
d 

P - 

. - for performing CVS (Ward et al., 1983; Anderson, Trent, Boogert,- 

-smith & Sheannan, 1985; Perry, et al., '1985).  Perry et al., 

( -1  985) reported - that sampling is least likely tp be 
early or late iri. the first trimester. Visualization 

- 
of the 

- 

chorion frondosum and the fetal-heart were difficult prior to 
f 

- 

- - - -  -9 - - --- - - - - -- - 

eTgIitT w~k-~7@ile-reiZhing a placenta located hiGjhFin the 
\ 

- -. 
* - 

uterus became increasingly difficult after 12 weeks PMGA. The 

latter problem may be resolved by the introduction of longer 

B 

sampling of 10 weeks PMGA, noting that orgapogenesis is only ,--p - 
, 

just complete by eight weeks and that earlier.attempts at SVS ii 
- - increase the risk of teratogenesis. Sampling later than 12 to 13 

1 

the diagnostic report may not 
. 

which time an abortion, if 
-- 

a mid-trimester procedure, 

weeks PMGA raises the concern that 

be available until 14 weeks, after 
$ 

desired, must be done according to 

increasing the risk of maternal complications. Anderson et al. 

(19851 reported the highest success rate for tissue sampling at 

8 to, 9 weeks PMGA. 

T i  s s u e  Sampl i n g  P r o c e d u r e s  
f 

A number of methods-for villus sampling have been tried. The 

three most common are transrervical . pro~edut'es: catheEer - -  ---a- 

% F Y d p l r ~ t l ~ ,  - 

undertaken under ultrasound,guidance (Anderson, et alp 1985) .  



8- - - 

, .  . . L:= 

C ~ransabdominel puncture has also keen utilized; particitlarly iil -q 

-- -- . - - --- --- , ---- - - - - - - -- --- -- - - -- - - -- - -- - - - 
3 

Europe (Smit-Jensen & Hahne<mann, 1984), but this technique 
- --- 

not appkar tob be a preferred method in North America. ~ ~ ~ e v e r ,  
d - * 

- -  - -  - >%= 
trans-abdominal puncture may offer the advantage of. a reduced - - $- 

5 
1 i 4 

risk of infection following CVS. . t - +-.r Ut - -  
I I "  

)r 
- -  - =L 

In a series of trials involying 48 patients, Rodeck, 
'-i. 

Morsman, Gosden an&Gosden (1983) compared six different Z 

-- - 

- -  A 

- -  sampH ng9me€h~dsS;D ir ect- "rSi onnen~oscopy ,--w h l'c hemp1.0ys a r i g r  _ 1 2 
? - d - , -.+.  - - - - - - -- - 

t~be~instead of a f m b l e  catheter, accompanied by ultrasound 
- 

guidance yielded a 100% success rate in obtaining tissue 
<- 

-- - - - =srri-ts&~=r=am%ps%'+F~~3m r-~-~rtc&t&+th=zFth is - 

technique provided maximal pxecision hnd reliability with 

disturbance to the pregngncy . 
,' 

Despite the high success rafe with endoscopy achicved by \ - 
Rodeck et al., the method employed for CVS appears does n 

- - - ?  

- p p e a r a k b j o r  facfor in thc s*ueeess-+khrc. A 

factor of equal if not greater importance appears to be the .? 
?--+ 

%. 

' -. - -  A 

experience of the i-odividua120btaining - the sample. Other studies 
- - 

f . 
have reported sampling success rates.approaching 100% using 

biopsy forceps (cf. Kazy 
e - 

(Old>et al., 1982; Perry 
0 

experiencing lower Xates 

et al., 1982) an? catheter aspiration , 

et al., 1985) after initially 

of success. Experienced investigators 

may successfully obtain chorionic villus tissue in 97% (WHO, + . 7 
- - --  - - - - - - -- - - - - - - -- - 

- - 
. 1984) to 99% (CMRC, f cases attempted. - 

1 ' 

- - 



Amounr of T i s s u e  Withdrawn , 

The minimum amount of tissue required for analysis appears 
-- - - -  

to be 10 mg (Perry et al., 1985). Failure to obtain this amount 
,. - 

may require additiona.1 sampling, with the inherent disadvantages 

and.increased risk that multiple sampling carries. 

+ - ,  
* . **  

The most serious risk'following CVS is fetal loss through 

spontaneous abortion. The extent to which the risk of fetal loss , - 
- 

- - 
f o 1 1 ow i n ZCVS _exceeed~s_the 4ac kground,spm taneD-_abort;_ionnr-&t,e.- - - 

for women in their first-trimester should provide a measure of -1 

the short-term obstetric risk following CVS. While the 
v * 

spontaneous abortion rate during the first trimester is known to 
f 

be relatively high, exact figures are not available. Gustavi 

-(1984) has reported a f igke of about 10% of confirmed 

pregnancies as generally accepted, but the figure rises with 

maternal age to exceed 30% in woman over forty. Still another 

estimate=places the spontaneous abortion rate at 20.6% by the 

twentieth week of PMGAhfas pregnancies that 'are diagnosed by the 

six& week (CMRC, 1984). ' 

Even more confusing are the reported rates for spontaeous 

abortion following CVS. Early-figures ranged from 3% to 25%, 
- -  - 

--- - - -- -- 

while more recent reports from centres worldwide varied from 0% 

to 508, with an average loss rate of 4.8%. The lower rate of 

spontane&s abort ibn following CVS (4.8%) compared to. the 



background rate of loss (10 to 20%) may be accounted for by the 
- - - - -- - - -- - -- - -- 

- 
haveCbIighted ovaries or fetal deaths. In perhaps 80% of 

pregnancies destined to s'pontaneously abort; ultrasound at 8 to 

10 weeks PMGA reveals one of these conditions. It appears that 

once ultdasounp reveals that a viable pregnancy is underway. with 

a fetus,compatable far dates, the subsequent loss rate may be 

C 

(Wilson, Kendrick, Wittman t McGillivray, 1984; Gilmore and 

McNay, 1 9 8 5 ) .  ~enck an average loss rate following CVS, of 4.8 % 

might reflect a 2% background loss rate plus an added 
- - -  - --- -- - - 

- 7 -- 
- - - - - - - - - - 

procedure-induced loss rate of 2.8%. 1t should be emphasized 

that these figures are tentative estimates at best. At present, 

the risk of fetal loss following C%S is geherally?believed to be 

a around.5%, a figure that is a composite of the background loss 

rate added to the procedure-induced loss rate. Information that 
\ 

---we&+perf~t* a+& i able szpara t i on of t - k t - w ~ ~ o u l - e e ~ t r - i ; s  k Ss 

as yet unavailable. 
,+ L 

It is worth recalling that the risk rate for spontaneous 

abortion as a result of Amnio lias been estimated to be no more 

that 0 %  (NICHD, 1979). This figure reflects the 

procedure-induced loss rate only. The overall risk of fetal loss 

following Amnio may be around 2;0%, which includes a background 

loss rate after 16 weeks PMGA of t .5% for women who have - - - - 

- procedure-induced loss rates between CVS and Amnio is further 



sponganeous fetal losses-before undergoing Amnio, but after the 
/ 

time at which they might have had CVS. Had these'women been - 

randomized into the CVS group, the fetal losses would have been 

attributed to the procedure, thereby inflating the risk rate for 

CVS (B. McGillivray, personal comnpnication, August, 1985). Thi-s 
a- - 

- -  -- - chservati on underscores tbe-f ac t-tha t risk frattw-goF€S-and- -- 
> - 

!, Amnio are simply not comparable.. \ 
f 

Additional risks associated with CVS havanot been well 
--- -- 

- - - - - pp - - - - - -- - - -- - - - - -  - - -  - - -  
7 - - -- 

established. The failure to obtain tissue on th;3irstd attempt, 
1 

necessitating repeated insertions, needs to be examined - further. 

In addition, leakage of amniotic fluid and maternal bleeding are 

complications that involve potentially serious consequences, but 

the rates of incidence and obstetric outcomes for these problems 

---- h W l & a u a t e d  (tlogge, Waggr yGdhxz,L984L, 
I 

Some concern has been expressed that CVS occurs at a time of 

rapid growth of the fetus and placenta and-of differentiation of . 

vital organs and tissues, which could interfere with final 

placental sizk and function and ultimately with fetal 

development (~n~land. 1983, cited in CMRC, 1984). The 
'r 

observation has also been made that fetuses subjected to 'CVS are 

exposed to an unusually large amount of ultrasound during early 
- - - - - - - - - - - - - - - -- 

development (Chalmers, 1984; Modell, 1985) .  While there do not 
7- - - 

appear to be any known risks to the fetus associated with 

ultrasound scanning, the possibility should not be overlooked. 



- --- -- - 

The following cornparis& F s  derived from t-he proposal to the 
/ 

- 

Medical Research Council of Canada (CMRC, 1984). - 

P r o c e d u r e  

For ~mnio, a 24-22 gauge needle is inserted through the 

mother's abdomen into the amniotic sac under ultrasound ggidance 
a- - - -- 

+ - A- - - - - - - - -- - -  A 

#- -- 
and about 15 ml of fluid is aspirated. The experience is much . 
like a blood test. 

plastic catheter through the mother's vagina and cervix under 

' ultrasound guidance for the aspiration of 10 to 20 mg of 

chorionic villus tissue from either the chorion frondosum or 
\ 

from the extra-placental chorion. The amniobic sac is not 

punctured. The experience is much li-ke having an intrauterine 

device implanted. 

G e s t a t i o n a l  Age 

Amnio is generally conducted at about 15 to 16 weeks PMGA, 

while chorionic villus samp1ing.i~ usual1y'~rformed at about 8 ' 
- 



Test R e s u l t s  
r 

Results from Amnio, including a determination regarding the 
- - -- - - - - . - 
presence of neural tube defects, require a minimum of two weeks 

and as long as four weeks before they become available. In most 

instances CVS results are available within one week and in some 

centres within 48 hours. Testing for neural tube defects cannot. 

be done during CVS and the mother must return at 15 to 16 weeks 

- - M A  for an ul'trasoun&~xaminat ion and f* blood- test spec if ically 
\ 

for maternal serum AFP, 

Rt s k  of Fetal Loss F o t f  owing t h e  P r o c e d u r e  
--- - - -  - -  - --- - - -- - - - 
- - - 

- - - --- - -- -- 

- The risk of fetal loss directly related to Amnio does not 

appear to exceed 0.5%. Exact figures for loss directly related - * --- 
to CVS are not known, although estimates place t-he combined risk 

from both the background ?ate of loss and from CVS-induced loss . 

at about 5 %. '. 

Termi nat i o n  a f P r e g n a n c y  \ 

Elective qbortion f ollowing\the results from Amnio is 
\ / 

carried out at 19 to 20 weeks ~ ~ ~ ~ . ~ 6 r o c e d u r e  involves the 

intra-amniotic injection of prostoglandin following the 

withdrawal of a small amount of amniotic fluid. Contractions 

usually begin about 12 hours later, with delivery occurring 

within another 8 houri?-~he woman remains awake throughout, and- - - - - -  



Following results from C'VS, elective abortion by suction 
- - -  - -  - - - - - - - - - - - - - - - - -- 

curettage ( D  & C) is carried out at 10 to 14 weeks PMGA. A 

suctioFtuiiTF insert-= through the vagina 'and cervix and the 
\ 

I- - 

pregnancy is removed.  his procedure is performed with the woman 

under a general anaesthetic, but takes only 10 minutes. Barring 

complications, she may return home the kame day. 

One study reported a maternal complication rate following 

middtrimester e l e c t ~ i v e a b o r L t i o n ~ f o ~ ~ o ~ ~ ~  7iinri1%10F34g -- 

- - 

(Grimes, Hulka & McCutchen, 1980) ,  while first-trimester 

elective abortion (following CVS) carries a complication rate of 

The comparison of Arnnio and CVS should also consider the' 
C 

emotional effects associated with the two procedures. Maternal 

emotionality will be considered in Chapter Three. 

--sul3mafy -- 

- 'i 
\ 1 f- - 

This chapter reviewed the development of f irst-tr'imester 

CVS, from its early use for fetal sex-determination to its . 

present use in the diagnosis of chromosomal disorders and inborn . 
errors of metabolism. Unlike Amnio, CVS cannot be used to -detect 

neural tube defects, 

The procedure for W S  was examined, and technical concerns 

seek as ge!%+er& m --t of 

tissue withdrawn were discussed. The risks associated with CVS 

- - - - - 
- 



- were reviewed and the risks of fetal loss following the 

with a comparison between CVS a d Amnio. 7 



. -' / 
CHAPTER I I I 1 

It is widely believed that emotional factors have e bearing -1 
on the course and outcome of pregnancy and on subsequent infant I 
and child .development. The precise physiological mechanisms by I 
wh%ch maternal emotionality adversely affects the intrauterine 

connects negative maternal emotionality during pregnancy to - .  
--- -1 

1 obstetric complications (McDonald, 1968; Carlsen & LaBarba, 

1979; Norbeck & Tilden, 1983). The majority of studies that have 
- -- - - - - - - - -- - 

- - - -  - 
- - -  - -  - - -  -- - - - -- 

- - - - - - - - - - -- - - -- 

examined "maternal emotionalityw have been concerned with the 

, anxiety experienced by pregnant women. The two terms are 1 
frequently used interchangeably, although a few researchers have . 
been more precise in defining their variables (cf. - Gorsuch t .  

Key, 1974) ' .  

The relationship between maternal emotionality and obstetric 
I 

-- 
complications has also been examined with regard to other 

/ 

contributory factor$,to emotionality during pregnancy, such as 
r'. life stness ~uckolls, Cassel, & Caplan. 1972; Gorsuch & Key, 

& ~ilden; 19831, psychd-social 

1972; Williams, Williams, Griswold, & 

Holmes, 1975; Chalmers, 1982), and socio-economic status 
----L 

(Obayuwana, Carter, & Barnett, 1984). This chapter reviews - -- - 

emotionality and obstetric complications. 



Maternal Anxiety - and Obstetric Complications 

Early.attempts to establish-a link between emotionality and 
- - - - -- 

obstetric complications were reviewed by McDonald (19681, who 

compared studies that examined either a single complication or 

studies that looked at a blend of-complications with 

problem-f ree pregnancies. While heg noted that many of the 
",-. 

- studies were methodologically flawed, ~ c ~ o n a l d  did conclude .from 

1evels.of self-reported anxiety existed between women who 
* 

experienced complications and women with problem-free 

pregnancies. 
- 

-- - - - - --- -- --- - 
-- -- --- - - - - 

b 
- - - - - - - -- - - -- - - - -- - -- -- - - - - - - - - - - - 

A later review by Carlsen and LaBarba (1979) also examined 
,/<% 

! 
the'relationship between maternal emot.ionality and obstetric 

complications, again comparing studies that examined a single 

complication and studies that looked at a blend of complications 
P 

with problem-free 'pregnancies. Among the better-designed 
-- x 

res&rch, these authors also found diEf-es in emotionality 

between mothers with obstetric complications and those with- 

problem-free pregnancies. An association was reported between 

' maternal anxiety and the occurrence of the single complications . 
1 

of habitual akrfiion, hyperemesis gravidarum (severe vomithq), * 

toxemia and abnormal infant development following birth. Less - '  

clear wag the relationship between maternal anxiety and the 

single complications of stillbirth, labour and delivery 

- *ems,-*- physical handicaps and maternal 

infertility. These findings are similar to those of ~ c ~ o n a l h  
- - -- - - -- - - - - 

- 



(1968) , who implicated maternal-anxiety with habitual abortion, 
- 7 

- -  - - - - A - - - - - - - - - - - - - -- - -- 
hyperemesis gravidarum, toxemia and prematurity, but not with 

-- pseuiocEyesls~ntom pregnancy and labour di f •’ icult ies. Both 

reviews reported a strong link between maternal anxiety and 

multiple complications, 1eading.Carlson and LaBarba to conclude 

that maternal anxiety may predispose the expectant mother to 

various pregnancy and birth complications. 

i 

- 

- - - - - Notallresearchers ~ o u l d - a g r e e - - w i t ~ - t ~ e s = ~ c o n c 1 u s i ~ o n s ~ ~ ~ ~ ~ - ~ ~  
--C 

> -- 

however. Farber, Vaughn and England (1983) asse-ssed pregnant 

women of low socio-economic status (SES) for anxiety during the 

--- -- - t h 2 m t = - e k r ~  a*& s%x-st--==- 

4 
, postpartum, infants (and mothers) were again assessed on a L- 

variety of measures. Their results showed no relationship 
. . 

between third-trimester anxiety and.the incidence of pregnancy 

and birth complications or develo6mental sequellae ; Norbeck and 

Tilden (1983) examined the relationship between a number-of 

variables, including emotional disequilibrium (a composite 

measure of anxiety, depression and self-esteem), and obstetric 

complications. Obstetric outc&& was assessed -in each of three 

categories: 1 )  gestation complications; 2) labour, delivery and 

postpartinn complications, and 3 )  infant-condition complicat3ons. 

High scores for emotional disequilibrium were associated only 

with infant-condition complications, contrary to the general . 

befief  that emot icocaf-ity during pregnancy is associated-with a - - ----- 

enduring personality characteristic (self -esteem) with the more 



transitory state variables (anxiety and depr$ssion) in the 
- - 

- 
-- --- - - - - --- - -  --C - - - - -  - - - - - - - - - - - - - - - ---- 

measure of emotional disequilibrium makes it difficult to 

determine the extent to which anxiety induced by the pregnancy 

alone might have been with obstetric complications. 

These studies demonstrate that while the ljnk between - 
maternal emotionality and obstetr,ic complicatio %r s is generally 

- 

acknowledged, it is not universally supported. Many of the - 

( 

respect, =asting some doubt on the validity of their 

~conclusions. McDonald (19681,  Carlsen & LaBarba (1979)  and 

- 

- -f- -w6FBeckaTd-T l-rden-~~fla~d,T6ers--~a ~=6-re-n~rat-eea a -=be? - 
t 

i- t of such shortcomings: 

1 .  studies were not controlled for medical history or medical 

- risk factors. Nearly all studies surveyed by Mcdonald and 

Carlsen and Labarba did not distinguish r'isk of 4 
\ 

complicatio,~ a due to medical risk factors such as high blood 
\ 

pressure from- prediction of complications from maternal 

anxiety. An observed relationship between aternal anxiety \ 
and obstetric complications in such a study could be' 

spurious ; 

2 .  control groups matched for such factors as age, parity, 

stage of pregnancy at which assessments are taken, marital p ,  4 

status, SES, life stress and social support were seldom . 
- -- - 

- incluged. Many studies were conducted at clinics which - 

rily lonncome mothers, many ot whom were 
- - 

single parents. Such'women might be likely to have very /c 

- - - - -  --- 

- 
/ 

38 



- - 

different experiences during pregnancy than middle or high 
Y. 

complicat,+i~ns are statistically infrqu~nt, large sample 
5 

sizes are required t demonstrate a statistically 'P \ 

significant linktdween maternal emotionality and obstetric 

\ I 'co&lications. Inappropriate selection procedur_rs were a1 7. o 
LJ 

. a problem in these studies; 
- - -- - - - - -- - -- - -- -- ---- - -- p- 

diagnostic criteria were inconsistent. Measures of 
2. 

- - - 

emotionality varied in time of administration and type of 

relyiKon patient self -r=port, behavioural 
. . 

assessment, 
- -- - - -- -- -- - - - - -- - - -- 

- - samples, -~clinicalgiTiSiFt F Measures 03 o m e  t 5 c  

complications were not matched for breadth or severity: 
. f 

5. retrospective designs were frequently employed. In many 

studies, maternal emotionality was assessed after a 

- complicated delivery had occurred'. It is unli-kely that- a 

wman who has undergone labour and delivery problems can 
7.- 
provide an objective account of her feelings during her 

pregnancy, Causal connections are diffkult, if not 
I 

impossible to establish with such a design. 
1 

Finally, it should be recalled that even when well-designed 

studies reveal a link between maternal emotionality and' - --. 
obstetric complications, it is difficult to determine whether f 

the associa ion between the two is caushl, <or instead due to an ' 
- - 

unseen mode ator variable, sucl as a personality characteristic, 
- i --, 

that might bex-PQnsible for both ( d m e r s ,  1983). 



- 
A n x i e t y  dnd ~i f e  S t r e s s  

-- - - - - - - -  - -  --- -- - --_- -_  --- 

Most of the later studies that inv d maternal 
-- -- 

emotionality utilized more reliable measures, assessing the 
/ ' 

E-- 

presence of maternal anx2ety with psychometrically sound . 
self-repopt instruments. However, few of these reports'attempted -- 

- 

to distinguish among the contributing elements of maternal 

anxiety and the conditions under which these elements might 

-- - pjredict - - o b s t e t r ~ c c o m p l i c a t i o n s ~ T h e  --- sources of emotional -- 

- -  - - 
distress related to anxiety were apparently regarded by many as 

being indistinguishable. Yet'maternal "anxietyw arises from a 

-- - - - -  ---  - 
- - 
- 

- 
least three major sources. The first of these is 

-- - - - - - - - - - - - -- 

itself, including changes directly attributable to -the 

pregnancy. These would include'somatic changes such as 'nausea 

- 
and vomiting, increased medical attention and psychological- 

distress -such as feelings of inadequqcy regarding the birth or 

motherhood. Many women appear to find these d g e s  associated 

wit+thrpregnancyY1beH to be especially anxiety-arousing. One 

study reported that 50% of the normal obstetric population .- 
-- 4 

tested complained of insomnia, emotional lability, anxiety, 

increased worry and depression Uarrah-~eddah, Kane, Van-de ., - 
& 

Castel, Lachenbruch & Ewing, 1969) .  

 be presence of anxiety asT& more stable, enduring 

characteristic of the mother is a second potential source of 
- -- - - - - - - - -- - - - -- - 

- anxiety during pregnancy, Pregnant-wolmen who were generally 
. . .  

m m x r s  lndlvlduals prior to becoming pregnant and who tended to . 
- - react to life-changes in this characteristic fashion would of 



-- C: 
- u er SOUTues of anxiery. L - - 3. - -- - - - 

I 

*d The third source of maternal anxiety involves life stkess, 

such as family problems, accupat ional and economic problems ,and 

major life changesother than the pregnancy. While these 
-) 

1 r 4 

lif e-atrksor's may not be ent ireli independent of prynancy , the 
,/t -0 - r s  

- - - - - L - ~  potent ia-l fur t hese-pr-oblems-t =-become- ma~i-f es t wsuk&-have-been-' 
- d - - - - -- 

present in the individual'or the family prior to the pregnancy. 

P Indeed, life- stress during the year prior to pregnancy has.been - I 

such difficulties. The presence of these life stresses may in . 

and of themselves pydictpbstetric complications independent of 

other sources of maternal emotionality. 5 

i The independent c o n t r i b ~  ' mofthesethreesourcesaf 

- maternal emotionality were investigated by Gorsuch and Key 
-- 

( 1 9 7 2 ) .  Using the State-Trait Anxiety Inventory. (Sgielberger, 

Gorsuch & Leshene., 1970) and the Schedule of Recent events 

(~olmes & Rahe, 1967), they assessed . . two types of anxiety, s t x e  -, 

and trait, a ~ d  the stress of life change among 118.~re~nant 

women during each lunar month of pregnancy. The results 

obstetric complicationt. Anxiety was ilso found to be higher - - -  

among these women around the first and third trimesters of 

pregnancy, declining during a period corresponding to the second 1.; 
- - - -- -- - -- - - 

- A - 



+ trimester. Indirect support for this finding was later pto~ided - 
- --- 

- - - - - - - - - - - - A - - - - - - - - - - - - - - 
- 

J 

by  ips ( 1 W 2 1 ,  w h o  f actor-a&lysed responses by subjects in 

different categor es to tune symptom Cnecklist. She extracted an 

'b, indepen nt factor for negative emotional state that contained S -  

ngs for such Feelings as anxiety, depression, 
a 

irritabil'ity and upset. The majority of pregnant subjects (98%) 

were assessed during the third to fifth month of pregnancy, and 

these women did not differ in negative emotionality from a 
-- - - - - - - -  -- - --- - --- - -  - - --- 

control group1- of non-pregnant women. This period of low 
* c 

negative emotionality corresponds with the lower levels of 

anxiety around the second trimester reported by Gorsuch and Key. 
- -- -- - - -- - 
- -  - -- - 

- - - - -- -- - - - -- -- - - - - - - - - - 
- - -- - - - - - - - -  - -- -- --- - -- - - -- -- -- 

- I Gorsuch and Key found no association between trait anxiety 

and ~bstetric complications, suggesting that a woman's early . - 

emotional reactions to her pregnancy are mor important than 

, more stable personality characteristics. Li r e change was 
predictive of complications only after the third month of 

pregnancy. Gorsuch and Key concluded that anxiety and life 
/ 

change are independent contributors to pregnancy com&ations, 
/ 

- 

and that .the stress of life change later in pregnancy can lead 
f' 

to complications regardless of whether or not the life event 

/ 
evokes measureable anxiety in the expectant mother. 

The nature of the relationship between the-tress of life 
t 

change and obstetri'trcomplications wgs challenged by a later 
- - - - - - - -- - - -  -- 

study by Jones f1978) ,  who found an increase in the . _  

'It is not clear whether the control sample was hatched on 
demographic, medical or psychological variables. -* - * - -- - - - - - - - - 



- - - - - 

-i 
', complications was associated with an decrease in life stress. 

~arlier, Nuckolls-et at. (t972) had-proposedthatthe- --------ppp-p 

- - -r-laationship bL-n .life strcss and obstetric ~ ~ l i c s t i ~ ~ ~ f f f a ~ - - - - ~  

be mediated by a woman's ability to utilize appropriate - ..- 

defenses, by her adaptability,- and by her level of psychosocial 
' , 

support. It appears that the association between life stress and 

obstetric outcome is more complex than had been earlier 

supposed. The level of psychosocial support appears to interact 
- - A - - - - - - - - - - - - - - - - - -- - - - - - -- - -- - -- - -- - 

- with the presence of life stress immediately prior to or during- _ _  _ _  

pregnancy.-A number-of subsequent studies (& Williams et ax., 

1975; Chalmers, 1982; Norbeck & Tilden,-1983) have shown that 

in the absence of tangible, established psychosocial ---, support' 
\, 

systems .. 
-. 

Gorsuch and Key's findirngs that anxiety is linked to 

obstetric complications only prier to the fifth lunar month of 
-- - - 

pregnancyunderscores the importance of assessi-ng maternal 

emotionality on more than one occasion during pregnancy, 

preferably on three or four occasions. Had these guthors - 

measured maternal anxiety only during the final four months of 

. pregnancy, no relationship would have been evident. Other 

authors (cf. - Lubin, Gardiner & Roth, 1975)-have also found high 

levels of maternal anxiety at certain times during the pregnancy 

and not during others. Contrary to the findings of Gorsuch-and - 

b 

- -- Key, Crandon - (1978a, t978b) found high levels of maternal 

iety in the third trimester 
. ? 

t 

that were associated with 



. . . \ -  

obstetric complications. However, Crandon assessed anxiety at 
- - -- p a  --- 

only 3 singre iiieasurementp point,Tn-d- because no-earlrer - 
- 
- z s - s ~ t s  were u~ade,  i d  not p s s i b l e m i n e  ihe 

direction of cagsality. It may'be that women in his study became 

more anxious during the third trimester as a result of a 
, 
'%& legitimate concern that something was amiss. - 

\ P 

Maternal Depression - hnd Obstetric ~omplicat<ons 

While the link between maternal anxiety and obstetric . ---' 
complications seems well-established, only a few studies have \ 

-p - pp - - 
- + 

- - - - - p- - - -- - -- - - 
- - p-- - - - - -- - - - - -- - - - 

-- - ----- - 
looked for a connection between prenatal maternal depression and 

obstetric complications. Pilowsky and Sharp (1971) implicated 

maternal depression with toxemia, and Harper and Williams (1974) 

reported that infants who .later develop childhood autism were 

more likely than non-autistic controls to have hqd mothers-who 

w e-repdo gzessie~ur_j_ILc hei r 3 r m p m n c - i ~ a $ i a n d W o l k i  nd 
ppp- 

(1978) found that depressive symptoms (usually accompanied by 

anxiety) were associated with poor post-partum adjustment and 
\ 

emotional problems among women in her study, but infaht status 

was not assessed. In contrast to these findings are'studies by 

Dalton (1971) and Meares, Grimwade and Wood (1975)- that fpund 

that while maternal anxiety was associated witp post-parturn 

depression, depression during pregnancy was not predictive of 
d - - - -  

post-partum depression. Finally, Lips (1982) reported no 
-pp - -- - - 

difference in scores on the Beck Depression Inventory between 

pregnant women assessed during the second trimester and 



.A %s 
/ - - - - -- - - - - - -- 
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I 

non-pregnant ,controls. As with many studies of maternal , 
- - - - - - - - - - - - - - - - - - - - - - 

- - - - - - - - - - - - - -- - - -- -- - - - - - - - w- 
emotionality, most o f  these studies are methodologically flawedn- 

- --- - 
In some respect, and on the basis of the limited evidence 

: 

available, no conclusions regarding a connect5on between 

maternal depression and obstetric complications may be drawn. 

Emotional Distress Associated with Prenatal Diagnosis 

Maternal anxiety has been implicated in a number of - 

obstetric complications, while the effects of depression and 

life change during p'regnancy are uncertain. It was suggested 
-- - I -- - -- - - - - _ - c  - - - - -- -- - - - 

8 
- --- 

earlier that maternal anxiety may be a composite of a number of 

factors affecting the expectant mother. It appears likely that 

prenatal diagnosis may be.one of these factors, contributing to - 
> 

the background level of anxiety experienced during pregnancy. 

There have been many anecdotal reports that women find Amnio to . 
n1 -. mx-i-e-t-y-wfing procedure, and th: l i m ~ ~ r  of 

/ 

studies that have looked at-the emotional aspects of Amnio have 
I 

confirmed these reports (cf. - Fava et al.; 1983; Black & Furlong, 

1984; Brewster, 1984; DiGusto et al., 1 9 8 4 ) .  It appears that 

anxiety is greatest during a period of as yet unspecified length 

just prior to Amnio. Fava et al. (1983 )  reported that levels of 
#-- 

anxiety, depression and hostility among 44 pregnant women 

measured during the 8th to 12th week of pregnancy dropped 
5 

- - - - - 

significantly when subjects were assessed during the 16th to . 
- -  - - ----, 

17th week of pregnancy, immediately 

another sig.~iLicant drop in anxiety 

after Amnio. Th>erc was . 

and depression during the 
- - L  -- 



anxiety, depression and ho+ility accepted as anticipatory "fpppp- 
to prenatal diagnosis when d at 8 to 12 weeks, and if it 

is further assumed that there was no gradual decline in these 

emotions during the period between this first.measurement and 

the second measurement at 16 to 17 weeks and again durin J the 

period leading up to the third measurement at 22 weeks (i. e . ,  - 
- 

- - -  thak the drop i n  these cmokhs- was -abrupt fd3ow kg-Amni-o-and- - - - -  
-. 

again following the results), this means that high levels of 
> 

anxiety,&, depression and hos.tility persisted for up to 9 weeks, 

an& that aa3Eio - , * - F v o n  -w b t  Lnued a& a--he~=-Lse-- f e ~ - ~ 3 -  

additional weeks. In view of the research on anxiety and its 

effect on obstetric outcom this is a potentially disturbing 

conclusion. These women remained anxious through approximately 
- 

half the second t r i m e s t e r ? i n i c o n t r a s t o - t h e  pregnant women not - - 

subjected to prenatal testing assessed by Lubin et al. ( 1 9 7 5 ) ~  

whodanxiety declined to relatively low levels during the 

second trimester, foll.owed by an increase during the third 

trimester, presumabiy in anticipation of the delivery. I f  the 

women in the study by ~ a v 3  et al. also e x p e r i e W a  return to 

higher levels of anxiety during the third tridter, their 

pregnancies were indeed a very emotional time. 

I t  renains-a question whether the anxiety aroused by Amnio 
- - - - - - --- - -- 

is predictive of obstetric complications, as- the rate of loss 
-- -- - 

. ' 
following the procedure (0.5%) remains quite low. ~ecause the 

women who'have undergone Amnio to date have been of 



h ighe r--thancave r_a_ge_-SES-t hqmayhavphad 1 n 1 t 1 a 1 1 y Lower . . . \ 

- - - -  - --- - - -- - - - - - - - - - -- - -- - 

levels of anxiety, been in better health overqll, and may also 
r~ 

- -  - - - - - - -- 

have possessed more adequate coping styles than women of lower 
-- 

SES (Grossman, Eichler, & Winickoff, 1980). As more women of 

lower SES begin seeking prenatal diagnoses, the anxiety ' 

associated with the procedure could become a matter of 'greater 

concern. Women of low SES may have an initially higher 
>- 

background anxiety level--and theyday be-more LikeLy- to- have----- 
- - 

coping abilities thaf are inadequate. 

With respect emotionality associated hwith the 
- - - - - - - - - - - - - - - - -- - - -- - - 

- -- ---- -- 

prenatal proceduri and iith-the waiting' period before the 

results, it appears that CVS, conducted between 8 and 12 weeks 

PMGA, with results available within a week, would be preferable 

to Amnio. The reduction in emotionality following the proce'dure 
- - 

-1 

and the  result,^ should occur up to 8 weeks and 10 weeks earlier,' 

respectively. 
- - -- 

A few studies have attempted to.reduce the anxiety 

associated with prenatal testing either through therapy and 

counselling (cf. - Norton, 1980) or through education- (cf. 
- L. - 7 a n f i n \  _ _ : L ~  .I . .  . 1 - a  - 8 -  - - -... - . . . %  DiGus& / ec a l . ,  I Y O ~ ~ ) ,  wlcn LlcrLe reporcea success. m e  prinF v 

3 element in the reduction of emotionality associated w th 

prenatal testing appears to be the reassurance derivedhom a 

su&essful procedure and normal results (Fearn, Hibbard, \ - - - 

Rotinson, - -  19821, - although bi Gusto et al. found that know 
t 

of the procedure was associated with lower levels of anxieky 
i 

concerning fetal loss during the procedure itself. - i 
I -  I --; 
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It was mentioned earlier ,that women scheduled to undergo 
- - - -- -- -- P - -- 

-- 

~reduceeio0l~uwing the procedure and again after 'receiving the 

* results. A study involving women undergoing fetoscopy found 
i 

similar results, although the levels of pre-procedure anxiety, 
/-- 

depression, hostility and somatic symptomatology were even more 

pronounced than among women waiting for Amnio (Fava, Michelacci, 

Trombini, Bovicelli & Orlandi, 1984'). There is no comparable 
- - - - - - - - - - - - - - - - - - - - - -- -- - - - - - - - - 

information available on the emotional reactions of women 

scheduled for CVS, .but there is speculation in both -directions. 

Emotionality may be less, because there is no needle puncture 
-- - - -- - - -- - - - 

---- - - 
- - -- - - - -- -- 

involved (in most North American centres), but because CVS is 

trans~cervical, requiring women to be in the lithotomy position, 

and because the risk rate is higher than for Amnio, emotionality 

may be greater among wwen scheduled for CVS. 

~ ~ , ~ ~ ~ ~ ~ - ~ h ~ ~ t ~  - -- 
I . 

x 

Prenatal maternal attachment2 is a complex phenomeno'n 

involving the interplay of biological predispositions and 

situational factors (Klaus & Kennel, 1976). A comprehensive 
- 5 

research base attesting to the impor-~n& of these feelings, . . , 

/ 

which seem to facilitate involvement with and commitment to the 
------------------ 
2 ~ h e  term, "prenatal attachment" is used in this sec-tion-tu - - 

describe feelings of awareness and closeness to the fetus by the 
moth r 
:more Y 
commonly-observed postnatal attachment response, which can be 
directly observed and which appears to be more reciprocal in 
nature (Ainsworth, l!369). - - - - - - -- - -- 

?--- 
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Bibring (1959)  has described the stages of prenatal 

attachment through which the pregnant woman passes. The first 

trimester is marked by the growing awareness and acceptance by 

the mother of her fetus as a viable entity, During this period, 

the mother's attentipn is focused on the somatic and 
7 

physiologicalpchanges~she is expcienc ing .-These expTriences 

tend to be unpleasant and the mother often views hLerself as 

c having a medical condition. The convergence of these unpleasant 
'-7 

feel Fniswi tli f W  a w a r e n ~ - e - ~ f - b ~ n g  p r  egmint b f t m y V i - !  
Tiip--  -p 
a 

first trimester of considerable emotional lability, during which 

1, the mother tries to reconcile the discomfort s e is experiencing 

with her attempts to accept the pegnancy as a real and 

meaningful development in her life. It has been suggested that 

the emotional upheaval early in pregnancy may play an important 

energizing role in the reorganization of the woman's behaviour 

patterns and in the martialling of her resources to cope with 

the major 'change in her lifestyle that lies ahead (Brazelton, 

1973). This adjustment process may.wel1 faczlitate acceptance of 

the pregnancy, and once this is complete, the woman is 
I .  

emotionally prepared for the next phase in the attachment 

process. - 

Quickening is the process that heralds the second trimester, 

when the mother comes to perceive the fetus as apart from 

herself, The somatic symptoms of the first trimester have either 
- - - - - - - - - 



subsided or become manageable, and the sensory cues provided by 
- - - -- - - - - -- - --? - 

-- the increasingly active fetus signaE the growth ofanother human - - , 

This process continues with fetal development during the second' 

trimester and the mother becomes increasingly attached to he; 

child. By the end of the second trimester, even unplanned 
r 

pregnancies become more acceptable. The mother may begin to 

fantasize about the baby, and begin outwardly preparing for the 

Because women experience an increasing fetal - presence - - - - - - - and - - - a - - - 

elective abortion midway through this period has more profound , 

psychological ramifications than abortion during the first 

trimester, when a physical sense of fetal awareness may not yet 
c- 

be present. Since r e s a ~ s  from Amnio are- ge'nerally not available 
1 

1 
until Didway through the second trimester, some women awaiting 

- 
-- 

theoutcome of this procedure have reported-ing to suppress 
I 

feelings of attachment to their fetuses, fearing the emotional I 
'% distress of abortion should prenatal test results prove to be. 

positive '(cf - . Silvestre & Fresco, 1980: Brewster, 1984) .  Still 

others may do this unconsciovsly. The effect of attachment I 
- , 

suppression on the pregnancy or its outcome has not been 
/ 

established, but at the very least it appears to rob some 

mothers of the joy of the growing attachment to their fet-u-ses 
- - 

i 
a - 7-- - 

early in the second-trimester, and it may have negative 
--- I 

implications for the woman's social support system, to the 

- - - - - - - - - -- - - - 
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, - - * 
extent that inviduals who comprise this system may be denied 

some evidence to suggest that the development of prenatal' -- 

attachment may be related to the quality of postnatal attachment 
- 

between mother and- infarft. Shereshefsky, Liebenberg and Lockman - 
+ & 

(1974) investigated the experiences of pregnant women and found 
- 

that early adaptation to pregnancy was predictive of early 2 

--- - - - - - --- - - - -- - - --- -- -- -- -- --- 

maternal adaptation. In particular, the ability of these women - -- 

to visualize themselves as nurturing mothers was a key 

determinant. The suppression pregnancy 
- - - - - - -- 

- -- - - - - -/-'-- 
visualize 

bneself as a nurturing mother, and thuf result in poorer 

postnatal adapta;ion. Cohen ( 1666)  repkrted that Stress during & 

pregnancy which, among othe=hingC'potentially threate*s the 

- health and safety of eitbe ( the hekher or fetus may belay 

maternal attachment. If it a2 be-assumed that wo en awaiting 7 -t @, 
Amnio regard that procedure \a; potentially ,threateninQ, the - 

A. 
L 

implication for maternal attachment among these women is 

evident. 

4 

Unlike Amnio, CVs is a first-trimester procedure, the 

outcome of which is generally known between 9-13 weeks PMGA. 

This earlier outcome in turn permits an earlier decision - - - - - ---- 

re~ardina-tiv* a o r + i m r  if npces'sar1, or e-ller 
. . 

reassurance to t h e  mother (aod father) that rlo abnormalities 
li 



, were found. Because the outcome of CVS usually precedes the 
- - - - - - - - - - - - - - -  - - - - - - - -- - -- - - - - 

xpickening process-of maternal at.tachment that occurs around the 
-- -- 

beginning of'.the sqond trimester, CVS'may not'interfere with 
/ 

the development o attachment. If' CVS does adversely 

affect attac$me& its earlier occurrence would 
i 

less disrupt.1ve to attachment than would Amnio. 

likely render i t .  

1 

The possibility also 
I 

- a tt ac hmerrt . --Because- a- m a n -  schehl ed f 
-- 

first undergo ultrasound, 

ultrasonic image of the 'i 

- - 

- \ 
--t+--7 - 

the attachment process (Reading, Cox, ~lebmere & Campbell, 

1983). This early acceleration of attachment might be 

temporarily curtailed by the motlier''~ perception of CVS or its 

. outcome as potentially threatening to the fetus, but CVS and its 
- - - - - -- - -- - - 

- -  

results are usually complete within two weeks following the t 

ultrasound, thereafter permitting the woman to experience the 

pleasure of her enhanced attachment to an apparently healthy 

fetus. 

By contrast, a woman who is scheduled for Amnio may not 

undergo ultrasound until the second trimester of pregnancy. ~ v e n  

if she does have ultrasound during the first trimester, she must 

still wait until midway through the second trimester before ' 

- - - - 
C 

- - - - - - - -- 

learning the outcome of her Amnio. Her attachment to the fetus 
A 

is likely to be suppressed during the waiting period by her 
- 

perception of Amnio as potentially threatening to the fetus. It 
-- A - - - - - - - - -- 
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is ironic that the same technological advances that have - 
-- A - - --ppp- -- 

-- H produced-ult&o~ndand Amnio-may-i-n fhe f-Crs€inistance- ;-- - - 

Prenatal Diagnosis ar\d Elective Abortion 

f 
I _ An additional sourc matdrnal emotionality arising from 

followed by a decision regarding elective abortion. callahap> 
CI 

7 

( 1970)  - and Kessler ( 1979)  have observed thata while the decision 
- 
- - - - 

- - - - -- - - - - - - -- 
- -- -- - -- - 

to abort a pregnancy i: usually made for sound medical and 

rsonal reasons, it is often accompanied by an awareness that 

abortion is in violation of personal moral and ethical . 

standards. Given a choice between bearing a seriously disordered - 

child or aborizing the letus, most women will choose t k 
- - 

terminate, but the decision may have both immediate bnd lascing 
i 

consequences. Senay ( 1 9 7 4 )  has suggested that women often view 
' .  

abortion as a type of murder, and that memories of the procedure - - 

- 
linger for years afterwards. Experiences of shame, guilt and ' 

brief are common, as is a tendency toward-self -denigration. 

These feelings can persist even in the face of an intellectual 

awareness that, under the cir&mstances, termination was the 

most logical and sensible decision. Kuman and Robson (1978)  
1 

- - - - - - - - - - - - 

found that f eeliigs of anxiety and depression early in a 
-- 

subqequent pregnancy were common among women who had aborted 

their previous pregnancies, and were more pronounced than 
--  - - 

- - --- - - 

. . 
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similar feelings among pregnant- women who had not undergone an 

7 ' 

- questioned the intensity and duration of 

symptoms. &usterman - (  1'976) argued that 

the consequences -of abortion may in fact be relatively minor. , - - \  
d - .  

Bradley* (1984) found no differences in anxiety and yf%%qnal 
- \  r 

functioning between pregnant women who aborte p r e q i o u s  

-. - - -  pregnanci e sand pregnarrt-women w &  had neve run* r g o m  an----. 
- - . . , - ---- - 

abortion, and Greenglass ( 1.976) pad earlier reported that 
t 

+ abortion can improve the mental health of women carrying 
. . * 

- -- 
- -- - -- -- -- -- . 

. . 
Post-abortion responses following termination of a pregnancy 

involving a genetically-disordered fetus appear to be generally 
7 % 

\ negative and enduring. A study of couples who-elected to 
4 

\ 
-! terminate following second trimester prenatal detection of a 

A~"Y a;--- - l l y = a L - w a L  

that the majority experienced serious psychoLogica1 disturbances 

j. afterward (Elurnberg, Golbus & Hanson, 1976). Ninety-two pexce t 
\ - a. 
\of the women and 82% of the men showed depressive symptoms o 

/ greater severity than those usuilly associated with st 
/ Lowered self-esteem and guilt "ere common for both men and 

women, and many cbupks experienced marital difficulties. Women 
0 

\ 

t 
also experienced intrusive thoughts and feelings'about the 5 

- - - - - - - - - - - - -- - - - 

t 
t abortion, childbirth and childrearing. These feelings pe=sisted - 

- a t  1 a six-month followup. 



of a wanted pregnancy fol'lowing Bmnio experienced 'intense - L 

- - >  - - - - -  
emotional dif fkulties. lnL their study, abortion$ were carried 

L 

out as late as 27 wedgestation. Not surprisingly,. they found - 
- - - 

that women expressed a strong desire to have $their preghancies 

" aborted as soon as possible 

a- - " 

The studies by -Blumberg_ 

< 

after hearing the (positive) 

et al. and by Bonnai et al. involved 

elective abortions cond-trimester prenatal e 

a 
A- - - b - 

-- * 
diagnosrs. I t is likely that second-ttime=er abortion ismore 

psychologically disturbing than first trimester abortion •’.or two 
. %  . *  

reasons. The first of these has to do with the medical 

procedures for abortion. These were described earlier, and 

f irst-trimegter abortian by far the simpler, safer* and less . , . 

- 

painful of the twoohhe nd reason involves the mothert$ 

/ 
^C 

growing attachment to her fetus, which was described in the 

previous section. H 

Conclusion 

, There is considerable evidence to suggest that maternal 

anxiety is-associated with obstetric complications. There is 
CP also growing evidence to suggest tliat prenatal diagnosisis 

-- -- -- 

-- - p u t m i ~ i r a l ~ t - n e g a € i v e  emotionality which may interfere 

with the normal process of maternal attachment among pregnant 



Lr? - 
C 

women. In view of the connection between emotionality and 

- - - -- - 

evokes thelowest Ieverofnegative emotionality over the 

shortest period would be -the preferred technique, given roughly 
- 

equivalent procedural risks. Amnio is performed during the 

second trimester, and results are often not available until the . 
- 

19-20 weeks PMGA, bhile CVS is performed during the first 

- -- - - 

trimester and results can be available as early as the 9 weeks 
- -  a -  L L - - - - - - - - -- - - - - -- - - - - - - - - - - - - - -- - - - - - A - - - ---- - 

- .  PMGA. Because it occurs earlier in pregnancy, CVS appears to 

have the - .  greater potential for reducing emotionality associated 

with prenatal diqgn The present research compares the 
- - - - - - - -- 
- - 

- -- - - - - - 
- 

-- - - - -- 
- - - - - - - -- 

on pregnant women. 
Y 



PART B 

THE PRESENT STUDY . 



-- - -- - - - - - , -  he' -- present -p - study -- compared -- the emotional responses, maternal 

attachment, concerns about' abortion and procedure-related 
- - - - - -- 

discomfort of pregnant women undergoi~g one of two types of 

prenatal diagmsis: chorionic villus sampling or amniocentesis. 
/ 

These two procedures.differ in significant ways and the 

emotional responses of women 

differ as well. 

-- - - -  - - - - --- 

- I t bas hypothesized -that 

study, women randomized into 

undergoing these procedures should 

- -- - - - -- - -pi - - - 
at-the-time of entry into the A - 

the* CVS and Amnio groups would 

attachment-othzrs and concern about abortion. Differences in 

these measures were expected to emerge as women in the CVS group 

underwent that procedure and received,their results during the 

first trimester while women in the Amnio group were still a few 

weeks away f.rom undergoing that procedure. Convergence between 

1 the two groups on these measures was anticipated-at 22 weeks 

PMGA, when all testing would be complete and the results known. 

Women from both groups were also compared for discomfort - 

experienced while undergoing their respective prenatal 

diagnostic procedures. It was not at all clear at,the outset of 

the study which procedure ight-arouse the most discomfort. f i 

Finally, background infor*tion was collected on age, number of 
-- - - 

children, fetal loss, annual family income and living 

arrangement of the mother and father-, but for the present thesis 

research, subject numbers were not expected to be. sufficient to 
- - - -- - - -- -- - - -  



utilize this data other than to determine whet%r significant 
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, . 

Overview - 

The present study was affiliated with a Canadian multicentre 

medical research trial that is a clinical and economic 

diagnosis comparing CVS and Amnio (CMRC, 

tEeCGrm-Hospi-t a1; a laTgeur-bBnn- -- -7 

~ r i t  ish Columbia, Canada, that , 

specializes in prenatal and perinatal care. The subjects were,-- 
- - - - - - - 
-- 

/' w-thir*Fl*--d*e OTSssm=-,'- ---- -- 

obstetricians for prenatal diagnosis, and who expressed an - 
interest in parti~ipatin~g in the medical trial. Residents of 

British Columbia participate ii a prepaid health-care plan, and 
women in the study were covered for their medical and hospital 

expenses related to pregnancy and birth. Demographic information 

revealed that nearly all of _these women lived within 60 miles of 
j, 
4 

w- 

2 
Vancouver. A s  a group, the.y were in their mid-,to late thirties, 

and were from high-income families; only one woman was nut 

--- - living with the father of her fetus at the time of the study. On 

&he whole, these were involve$ and enlightened women, concerned 
I 2.6 

about the risks of prenatal diagnosis but committed to P 

maximizing the li kehbod of a normal pregnancy outcome. Because 

of their ages; high SES and ~upport~ve living arrangements, - - - 

sttdies of pregnancy which were often conducted at clinics that , 

L 



- - - - - - -  - + - -  - - --- - - - - - -- - - -  - --- 

- 
- - 4 

+ 

served low income mothers, many of whom were, or were destined7 
- - - - --- - -- - -- 
- - - - -- - - - - - -- --- - -- - - - -- -- - - -- - - - --- 

to become, single parents. However, the present sample of women. -- 
/- 

- . - 
- - - - - - - - - - - - -- 

is not inconsistent with those who participated in earlier 
r 

/ - +  

studies of the safety and accuracy of Amnio, most of whom were 

older, high SES women similar to those in the present study. 

Women who agreed to take part in the study afte; an intake- 

counselling and information session were randomized into either 
- 

-- 

the CVs or Amn iogroup fi5Fsubgequent pr enat alL-5ia~osi3Tho%-p .- 

/ 

who elected not to take paark were initially assessed on a 

variety of measures so that a baseline comparison of 
- 

- - emo t i o naf f i t y Y ~ & = e ~ ~ e t m T - t T 6 s e  w w ~ n n ~ p ~ ~ i c ~ t T ~  

and t.hose who-did. Inclusion and exclusion criteria for subjects 

were dictated by both - the requirements for the medical research 
- 

_L 

3 2  and those of the present st-udy, and were as  follow,^: ed,- 

,< I n c l u s i o n  Cri t eri a 

weeks gestation; 

2. Appropriate-for prenatal diagnosis according to the Canadiw 
D 

Recommendations for Prenatal Diagnosis of Genetic Disorders 

where the diagnosis can be obtained by both CVS - and' w Amnio; 

3. Ability to attend 3 appointments at hospital, for an 

-information and screening session, for ultrasouqd--scanning, 
/ 

/ 
and for the - prenatal tes't itself; 

- - - - - - - - -- - - - - - 

T 

4. Williness to complete questionnaires on four sepa-rate 
-- - 

/ 

occasions, two of which coincide with" hospital appointments; 

.5. Sufficient fluency in verbal and written English to provide 
-- - - - -- - -- & .  



1.  Fetus at risk for neural tube defects; --- 

2. Dead or disorganized fetus, blighted ovum or multiple 
. pregnancy. 

Subjects L 
- -- P A  - - - - - - - - - - - -- -- -- - - - - - - - - - ---- ---- 

--r . "  - 
-4 

Seventy-four pregnant women for- whom prenatal diagnosis was 

appropriate were enrolled between 8 and 1 1  3/7 weeks-PMGA. Each 
- - --- P-pp - - - - 2 - - -  - -  -- 

- - - pP - - -- - - - -- - - -- - -- 
subject participated in an intake c ~ u n s e l l i ~ ~  session describing 

' 

-- 
the procedures and risks of CVS and Amnio. Following the intake . - 

a - 
se\ons, 61 women agreed to participate in the. clinical trial, 

- 

29 of whom were randomized into the CVS group and 32 of whom 
- 

were randomized into the Amnio group. Dates for thei; prenatal 
- 

t e s  t~wer~isetatthisirnedThirteenamendec lined f 11 rLhe r 

participation following intake. 

Description - of Measures 

The selection of instruments was dictated in part by the -- 

limited time available to respondents while at hospital. By 

necessity a set of questionnaires was chosen that would require 
- - - - - - - - - - - - 

,- 

no more than fifteen minutes to complete on any single occasion. 

A specimen set is included in Appendix A .  

1 .  Background Information - Form. This form asks for general . 



- - - -- - - -- - 

stillbirths and abdrtions), annual family income and living 
- 

A- 

- 

arrangement of the mother and father. These factors have all . 

been proposed as potential'mediating factors in maternal 

anxiety and obstetric outcome. 
- 

. -  
2. Multiple Affect Adjective Checklist (MAACL). The 

- - - -  - 
- - MAACL-General - L -- - - - - - - is - - a - pi 132-adjective -- -p - - checklist -- -- that measures - -- - --p-pp- 

anxiety, hostility and depression, and has been validated- - .  - -- 

using a varLety of settings and subjects (~uckerman & Lubin, 

well with other measuxes of these variables,byet can be 

completed by most subjects in only five minutes. The ' ~ A A C L  
/ 

is ~ommonly~used and widely available, and is not included 

in Appendix A.  

3. Maternal Attachment to Fetus Form (MAFF). The MAFF was 

pilot study during bhich several possible measures of 
,P 

prenatal maternal attachment were tested. 1t is a 
- 

Likert-type scale that asks each subject to report how close 

she feels to her baby (fetus) andsow close she thinks other - 

women in,her situation feel to their babies at that moment. 

This scale is intended to assess 1 )  the developing 

attachment - - between-mother and fetus (maternal - /- - - -- 

. 
-- 

attachment-self), anaP2) the attribution by subject women of 

maternal attachment among women in a similar situation 

(maternal attachment-o-thers). 



another form devised for the present investigation based on - - 
similar instruments that have been employed at the Grace 

- Hospital to assessrhe-psychological.effects of prenatal 

ultrasound scanning. The CAQ asks the subject to imagine a 

situation in which she has learned that her fetus has a --- 

genetic disorder that requires her to consider elective 
- 

- - - - -- - - - 

- - - - - - - abortA OR ,-The s c  a leeon sics at--n-i ne-pos i t-i-ve-an& nine------ 

negative adjectives, and the respondent is asked to rate her 

related scale has revealed alpha coefficients of internal 

consistency of .80 or higher. The CAQ is designed 'to compare - 

the emotional reactions to abortion of women undergoing-CVS 

versus those of women undergoing Amnio. 

5. Procedure Discomfort Scale (PDS). The PDS was devised for 

the present investigation following a brief pilot study. It 
/ .  

is a Likert-type scale that asks the respondent to rate the 

discomfort she experienced during prenatal diagnosis. This 

scale is intended simply to compare the relative discomfort 

experienced by women undergoing-each of the two procedures. 
r C  - 
6. Followup ~uestionnaire*. This is an open-ended questionnaire 

- that is designed to elicit feedback after each subject 

concludes her- past in the study. These results are-intended - -  - - - 

to provide information for further study, and will not egter - 

into the current analysis. 
, 



each requiring fxom 10 to 15 minutes. Three of the sets were 

administered at equivalent measurement points for both groups 

based on the subjects' PMGAs. The administration procedure is 
2- 

. shown in Table 1. The first set was administered at hospital 
A.cL. 

- immediately -- - - A - prior - - - - -- to - the --- intake --- - counselling -- - - - -- session, -- pp which - - -- -- 

occurred at 8 to 1-1 weeks PMGA. Afterc signing a written consent - - 

that informed them of their rights and of the need to gather 

- 

information regarding patient response t6 prenatal diagnosis, 
- -- -- - - - - - - - - - - - - - - - - - - - - - - - - 

- - - - - a- -- -- - - - --- - 
7 -  A- - 

.subjects completed the Background Information Forrn,~the MAACL, 
C 

which provided measures of anxiety, de~ression and hostility, 

the MAFF, which a$sessed how close the mother felt to her fetus , 

and how close the mother thought other expectantmST3kfs~felt in 

a similar situation, and the-CAQ, which measired feelings about 

participation in the clinical trial completed no further 
C 

questionnaires. - - 

All women randomized into the CVS and Amnio groups completed 

a subsequent set of questionnaires that was administered at 
- -- -- - - - - - - - - - 

different times for each group. CVS women completed these forms . 

immediately following their' procedures, at 9-12 weeks PMGA, and- 

Amnio women completedthese forms immediately following their 

w - 5 1 :  TPUr.A.;~kictre- 
. . 

referred to as "time of procedure" (Time pr.), was the second 
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the MAACL, the MAFF, the CAQ and the PDS. 

Another set was administered by mail (outside hospital),'at 
- 

Time 2, approximately 13-14 weeks gestation for women in both - L 

. 
groups. CVS women had received their results,' while Amnio Women 

*F 
were still awaiting their procedures. This set of questionnair,es 

The 'final set of questionnaires w-qs also administered by 
- .  

- snail (outside hospital), a t T i r n p L a p p _ r o x ~ ~ 2 ~ e k s ~ -  -- -- - - - - - 

gestation for women in both groups. CVS women had received the 
* 

-s r;. J 

. results of their .tgsts for .neural tube defects and Amnio women 
! I 

- A 

had received their results. This set 'contained the'MAACL, the 

.? MAFF and the ~ollowup Questionnaire. t... ' 
** 

----------*------- 

'The one woman in abnormal results 
- - elected not 
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, 8 
. . RESULTS 

* 

- I The data were submitted to analyses of vaiianoe, and 

\ pairwise -comparisons were conducted where apprppriate.   his 
- - 

- \ section will first eramine the background variables on which. ' ' data were collected,' following which findings for each of the 
seven dependent measures will be reported sequentially. For five - - 

- - -.- - - - - - - - - - - - - - - - - - -- -- -- - A- -- -- - - -- 

-- < - - . . - - -- 
of these seven variaFles, $he following ana1yses~were"~onducted:  . 

1. - separate'analyses of variance for the CVS and ~ m n i o  groups 

examined the dependent measure across four measurement T e  - - - - - - - 
- -- --- - - - - - - 

points (Time 1 ,  Time 2, Time 3 ,  ~ i m e  pr. 1; 

2. within each group three-pirwise comparisons evaluated 
I 

changes from one measurement point to the next. For two of 

/-' the measures, depression and hostility, a posteriori . - - 

pairwise comparisons also evaluated changes from the first - 

I 

' 1 me&rrerneni point; - 

3. at Time 1,'the point of subject intake, a one-way,analysis 
- - A  

of' varia~ce comparing the CVS, Amnio and  on-participation 
V 

groups was conducted. Time 1 was the only measurement point 

at which data was collected for the  on-~artici~tion group; 
4 .  a group 'x time analysis of variance compared the CVS and 

Amnio groups across the three c~mparable-measuremeirt points. 
w--- - 

Measurements from Time pr. occurred at different PMGA's for I 
- - - -  - - - - - - - -- - - - - - - - -- - - - - - 

each group and were therefore exclpded from this particular 
-- -- -- - - - - - -- 

analysis; - 

-pairwise comparisons at Time 1 ,  Time 2 and Time 3 evaluated , 



differences between the two groups; 
- 

- A J l  the a b o v e ~ ~ a ' n a l - y s e S ~ e ~ c o n d u c  ted-ot~ a I&--t he-da taaava-&&able - - 
. = d w e s  *f 9-e - ateachmeasurement.ooin+.- - 

L 
within the CVS and &io grou amined the problem o f  subject - 

attrition, and the extent to which conclusions might differ had 

data--analystis been restricted to those subjects who- were, 
' 

- 
" - 
'i 

assessed at all •’bur measurement points, 

procedure di scomf orT , 

-- 

two' measures concern about abortion and 
- - -  -_L --- -- - 

- - -- . - - 
a reduced number of m&asir&ientk were 

taken.and pairwise comparisons were conducted as appropriate. 
r= 

-- - - - --- - - --- 

- I n a E - h e  analyses conduc tea, the relatively large number 
- 4- of pairwise comparisens were corrected for multiplicity, A given 

pairwise comparis:on was judged significan ohly if it could be 9, 
declared significant according "to either the Bonferroni or the 

Studentized Range. (HSDJ test. (~essklman, 1 9 7 4 ) .  Summaries for 

all analyses are provided in Appendix B. 

Background Variables - - 

Three of the background variables on which information was 

collected are ptesented in Table 2. An inspection of means and 

r' 
standard deviati ns for age, number of children, number of fetal 

--losses abort.ions, miscarriages and stillbirths) 
- - - --- 

reveals that the three groupc were comparable-for thesep-- -- - 

~arldbles, rot another background var able, annual ram C 

' income, the scale employed was inadequate to assess the 





% d I 
relatively high incomes of the subjects in-the study. 

- -- - - - - - -- -- -- 

+ - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - -- - - - -- -- 

, Sixty-eight of the seventy-four subjects checked the higheit 
- - 

category', reporting an annual income of "over $40,000." 

I 

The remaining background variable, living arrangement, was* 

not ineluded in the analysis becadse 73 of 74 respondents I 
indicated they were living with the fa$her-of the child. 

Analyses of variance confirmed there were no significant 
- - - - - - - - - - -- - - - - - - - - - - -- - -- - - - - A - - 

c differences fo; th2? background 'variables among the three groups; -. - 

Means, standard deviations and the number of subjects 

providing data at each measurement point for the CVS, Amnio and 

Non-Participation groups are provided in Table 3,. Inspection of 
I 

this* table reveals that for the CVS group, a reduction in 
% " 

the 

reductiorf occurqing at Time 3. For the Amnio group,. a '  reduction . 
in the mean score for anxiety occurs at Time 3. The significance 

' 

of these changes was evaluated by analyses of variance and by 

An analysis of variance for anxiety across the four 

measurement points for the CVS group was signif icaht, ~(3,60i = 

-- --- 

10.52, r = . 7 8 , '  Q = .0001, as was the ~ o m p a n ~ o n  a n ~ l ~ s i - ~ b -  
- 

'Where appropribt Huynh-Feldt corrections for 
heteroscedasticit f differences were applied t e h e  degrees,of 
f r'eedom - -- - -- 



h i -  - - -  
'X  ca C sx m C - - -  - - -  



- - - - - - La--  ----- - ------- - 
.0001. For the purpose of these comparisons, means and standard 

a 

- - - - - - - 

d e v l a ' t l o n s  were computed trom only those subjects' for whom; . c  
. . 

I 

anxiety m-easurements were taken at all four points in the study./ 
3 i 

3 These adjusted means and standard deviations are provided in 

Table 4. 

Three subsequent - a priori pelrwise comparisons were 

at Time 1 were compared to anxiety scores at Time pr., scores at 

Time pr. were compared to -sc.ores at Time 2 ,  and scores at ~ i m e  2 

-- 
-- - were- rrompa r ed txwseere sat- Ckme- 3-. - FO r- ~*-~fff~t+g ruup,- arm+k~----- 

scores atyime-1 were compared to anxiety scores at ~ime-2, 
i 

scores at Time 2 were compared tg scores at Time pr., bnd scores - 
\ at'Time pr. were compared to scores at Time 3 (for both the CVS--- 

and Amnio groups, the .pairwise' comparisons ref 1ec-t the order of 
> 

administration of'the four sets of measures). *The error terms ' 

uti1,ized were specific to each comparison to overcome 

heteroscedast ic difference problems., u . - 

9 ' 

Subject attrition resulted in varying numbers of 
, 

measurements. for' each of these comparisons. Table 5 provides 
f 

means, standard deviations, number of measurements, F values and 

probabilities.for the three comparisons within the CVS and Amnio 

groups. Inspection of this table reveals that for the CVS group, 
- I -- - - - 

the reduktion in anxiety that occurred fro3 ~ i m e  pr. to Time 2 
- - -- 

was significant, - F(1,22)- = 9.45, E =.006. For the Amnio group, 

the comparison of anxiety scores?at Time pr. versus those.at :< " * 
- - - - - 

I' 

// 
. 

73 
& \ L 







.comparisons reveal that subjects in the CVS group underwent a 

significant decline in anxiety kt some point following the CVS 
# 1 

- - 
proc,edure (at 9-12 weeks gestational age), while subjects in the 

" Amnio group remained at a relatively high anxiety level until 

some point foblowing the Amnio procedure (at 16-17 weeks 

gestional age), after which these subjects reported a 
- 

- -- - - - - - 
, / signi ficant decline-in anxiety. - " - - -- - - - - 

-- 

Additional compa~isons for anxiety were conducted at - 
3 

4 

.- A comparable measuremqnt points .between the. CVS, ~mnio and 
-- -- - -- - - - - - -- 

1 -- /-A- - - -- - --- 

~on-Participation groups, where appropriate. A one-way analysis 

k 

' 

of variance for-anxiety compared these three groups8at Time 1. 

b . Means, standard deviations and number of measurements for each 

group-are provided in Table 3.  The analysis revealed no 
-, 

significant differences between these groups at Time 1 ,  the , 
- -  - - - - - - t. - - -  

.3 

intake measurement point, F(2,71). = 0.0, p = -996. No further . 

4 measurements for anxiety were taken for the Non-Participation 

group. 

- - 
A group x time analysis of variance compared the CVS and 

* 

Amnio groups at the three comparable measurement points (Time 1 ,  
5 

Time 2 and Time 3; Time pr. wTs not gomparableTor the two 

I groups). The main effe~ts for group and for time were of no 

particular interest i n  this analysis. The existence ofps-main - - - 
- - 

effect for group is potentially of some interest, but the 

pattern of change is of greater consequence. Given the a pri,ori - 
I. 

-- 

assumption that anxiety levels for the CVS and Amnio groups will 
I _ _  - -  - - 

P 



t f  
." , - 

- --- 
/ - - - -  - -  - -  - I - _ - -  -- - - - - - - - ---- 

4 - - 
-- 

- 1  3. " f 

be equivabnt at the outset and conclusion sf the study, th; - 7  
j , - - - 

- - L  - - - -  - - A -  - -  - - - - - - - - -- - -- - - - -- ----- - 

/ -  4 only difference is expected to occur at the middle point 'in the 
- 'i 

-- - 
L '  

.study, at Time 2. This difference is difficult-to detect with an 
- - - 

analysis of variance main effect, and the overall pattern bf e 

change for the two grpups provides a more sensitfve comparison, - 

- - 

The existence of a main effect for time is'not oCinterest 

because of the expectation of different patte'rns of change over 

t - --- 
- effect of time within each group separately, rather than- the 

effect of time averaged over ttri two 

- A 

T h e  group 
1 

by the CVS group differed significantly over time from that 

reported by the Amnio -group, - F(2.82) = 5.55, e = 1 .Of E - .006. 
+ . (  

: This change in anxiety over time for both groups 4 s  shown in - - - 
Figure 1. 

-- - - --- -- 

\ 1 

Subsequent - priori 'pairwise compar~sons for anxiety between 
the CVS and- Ainnio groups at Time 1 ,  Time 2 $d Time 3 were 

conducted. The means, standard deviations, and nimber 08 

.measurements for each of the three comparisons are shown in 
? 

Table 3. The outcome~of the comparison at'Time 1 was not 

significant, - F( 1,59) = 0.0, -Q, = .998; nor was the compariso'n. at 
% / 

*me 3, F(1,41) = Q.86, E = .36. The comparison at Time 2 
I '1 

- - - con•’ irmed the lower anxiety scores 'reported by the CVS - group, - -- - - 
- -- 

- - - - - - - 

F(1,50) = 10.02, 2 = .002. These comparisons reveal th%t.while - - + 

the CVS and Amnio groups were at similar l e v d s  for anxiety at - 
L 



Legend 
0 Amnio 

cvs 



significantly less anxiety. - . +G % 

- - -- - . 
d 

A final set of comparisons pddressed rhe problem of subject -; - 
4 

- 

< - 

I' 

'. attrition. Subjects in each group who completed the entire 
C 

% - series of four measurements were compared at each of the first - 

three measurement points to subjects in that group who completed - 
, only three, two or one of the seiies of four measuriments for . - 

- - - - - - - -- - - - - -- - -- - -- - - -- - - -- -- - - - - - - - - 
.- 

anxiety. Means and standard deviations for- these compar-ksons ar.e - _ --- 

shown in Table 6. For the CVS group, inspection of Table 6 
- 

reveals that at any particular measurement point, there is some - 
I 

- -- - -- -- ----- -- - - - 
- 7 -- 

- - 
-- 

-- 

variation among mean scores for anxiety according to the number 
1 

of measurements completed. Indeed, at Time pr. an analysis of 

variance for anxiety according to the number of measurements 
e 

taken was significant, - F(2,25) = 4.14;. = .03. In general, 
* 

however, visual examination of Table-6 reveals that while 
& 

differences between means exi5t fbr-the four g ~ o u p s  at the first 
-- ,. 

tlree measurement points, the pattern of change from measuremeng, 

point to measurement pbint within each group-is essentially 
I + 

similar. It is apparent that no gross bias exists, and there is 

,little to militate against the - a priori policy of using all - 
available data at each measurement point: 4 

B 

For the Amriio group, inspection reveals somewhat less 
1 " 

- variation amongethe mean s_c_ores-•’or anxiety accordingto-the 

number of measurements completed, although the., four subjects who - 

'completed only two measurements reported higher mean scores at - 
Time 1 and Time 2. However, none of the - analyses - -  at any of the, a -- 

< 





three measurement points was significant, indicating that the 
-- 

--- - -  C- - - -- - - -- -- - - -- - -- - 
inclusion of all available data is u'nlikely to alt&-the - 

conclusions that might otherwise bea prawn were incomplete sets 
- 

of measurements to be excluded. 

Depression 

\ 
- 

-- A- 
- - - Means, -- - - standard deviations and the -- number of subjects 

< -- - - . - A  - > - - - "  - -  - 
providing data at'each measurement point for the CVS, ~mnio and ( 

e 
-- 

~on-participation groups are provided in Table 7.. Inspection of 

this table reveals that for the CVS group, a reduction in the s , 
-- -- -- - - - - 

-- - - 
- - - -- 

mean score for depression occurs at Time 2, with a further 

reduction occurring at Time 3. For the Amnio group, mean scores - 
- for depression rigti from Time 1 through Time pr., followed by a 

? .  
reduction at Time 3. The significance of t*hese changes was 

evaluated by analyses of varhnce and by pairyise ~ornparison~s:. -- - 
0 

. -* - -'a 
f -  

An 'analysis of variance for depression acrogs the four 

measurement points for the CVS group was ~ignificant, ~(3,601 .= - 

3.39, e = .82, g = .03, as das the companion~analysis of 

variance for the Amnio group,-F(3,63) - = 11.70, e =."89, Q < 
t s C  

- 
. .0001. For the purpose of these comparisons, means and standard 

deviations were computed from only those subjects for whom ., 
- 







&- conducted within each group. . For the cvs goup, depression-/ 
7r 

A - .;? 

scores at Time *1  were compared to depre.ssi6n scores at Time pr;, 
- - - - 

bcores at Time pr. sere compared to scores at Time 2, and scoTes - 

/ + 

at7 Time 2 ~ e r e , c o ~ r e ~ @ ~ ~ t o  . , - -  . scores at Time 3. .For the Arnnio 
A L*,' " / 

group, depressi& 'sc$&f's at Time 1 were compared to depression 
t i  r 

h ' 

'scores at Time 2, A*kco$es at Time 2 were compared to scores at 
I -. 

Time pr,;- and sc&es~$t Time pr, w~re-coppa_re~ to-sc~& at Ti 
- 

- - - -- *-2 ,.' - -- - rnr--- 
/ .  

3 (for both the CVS a$d hnio groups, the pairwise comparisons - 
reflect the ordear ofi?administration of the four sets of 3 

-: measures). The errqt terms utilized were specific to each . 
- --- *f, c/-- -- - -- - - - - - - - - - - -  - - -- - - - - - - --- 

.& 
I '  

pornparison to qvercome heteroscedastic difference problems. 
i t - 

- < 
Subject Bitrition .resulted in varying numbers of 

- 7' 
measuremenyf for each of these compar&ons. Table 9 provides A 

., y 
means, sfindard deviations, number of measurements, F values and . 

- probab$'iities for the three comparisons within the W h n d  Amnio 
1 / 

~ns~e'ction'of thij table reveals =that for the CV group, % 
I - a 

nor$ of these pairwise comparisons .were significant. For the 
1 -  

~mndo group, the rise in means for depression From. Time 1 to / 
- f '  

/- 

~ $ m e  2 and from Time 2 to Time pr. is still evident, but neither 
J+ 

-/of -these two comparisons was significant. p ow ever, -&hex'reduct ion 
,i 
w 

, -5. ln the mean for depressidn from Tiare pr. to Time 3 result,ed in 
,--' , i 

I 

,J- / significance for that comparison, - ~(1,211 = 23.45, < .d001. 
1 

my- These comparisons reveal that the CVS group experienced little i &- 7 . 
t - > 

c-+-ixr&press1on . - . d from-ane measurement point to the next, 
- * I  - 

while the-kpaio group experienced little change from Time 1 
claw*;;-- 





r+- 

1 

- through Time-pr., Qfolloved.by a statiCtically significant drop 
up- - - - - - -  - ----- 

at Time 3. ~?%ever, a visua4 comparison a.t Time 3 shows that 
r - - 

and m *- n$ groups have ident'ical means at this - 
dJe ,& 

&k AP *F  

Subsequent to these analyses, a- pesterior i pairwise - 
compari.sons of Time 1 versus ~ i m e  3 for depression were 

-", 

conducted for both groups. The CVS groyp sho3ed a significant 
- - 

- Bec &i -ine- i n depresskorr -from t he- ou c se- t~  to t l iec?& ~ X K T ~ ~ T O  f X h e 7  --- 
study, - P( 1,20)  = 8.53, 2 = .009, as djd the Arnnio 'group,, E( 1 , 21 ) /. 

Additional c-omparisons 'for depression were conducted at 

comparable measkrement points between the CVS, Arnnio and - 
7 .  

NOR-participation groups, where approd;7iate. A one-wa7 analysis 

C of variance fG$ depression compared these three groups at Time 
1 .  Means, standard deviations and number of measurements for, - .  - 

significant diJkrences between these groups at Time 1 ,  the 

intake measurement point, F(2.71) = .51, 2 =-.61. No further - 
measurements for depression were taken for the Non-Participation 

. - - 

group. 

A group a time analysis of variance compared the CVS and, 

Amnio groups at the three comparable measurement points (Time 1, 

Time 2 and Time 3; Time pr. was not comparable for the- twa - - # 

-praups~, a ras --&-ie w i :  P6r- 
anxiety, the main.effects:for group and for time were of no 



over time from that reported by  the Amnio 
= C  r i 

r = -93, = . 0 4 .  This change in B 

- depressioi ove time for both groLps is shown in Figure 2. , 

. , 
-- - 

1 

Subsequ~nta - priori pairwise comp+ris.ons for depression 

between the CVS aria-Amnio groups at Time 1 ,  Time 2 and Time 3 

- .  were conducted. The means, standard deviations, and number of 
< 

measurements for each of the three comparisons are shown in 

Table 7. The outcome of the comparisons revealed no significant - 

- - ot Time.,4j, F(1,41) = 0 . 0 ,  E = 1.P. These comparisons reveal that 
4 " .  - 

the CYS and Amnio groups were at similar levels for depression 1 
' I  

at the outset (Time I),'the midway point (Time 2), and 

conclusion (Time 3 )  of the study. 

0 

A final set of comparisons addressed the problem of subjeet 

attrition. Subjects in each group who completed the entire 

series of four measurements were compared atgach of the first 

three measurement points to subjects in that group who completed 

only three, two or one of the series of four measurements for 

- depression. neans and standard devi'at ions for these comparisons ' - 

are shown in Table 1 0 .  For the CVS group, inspection of Table 10 -- 

-- - 
reveals that at any particular measurement point, there is some 

variation among me;* scores for depression according to the 

@ number of measurements completed. However, none of the analyses, - 
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) .- 
at the first three measurement points was -signif icept.. - ' 

I 
-- - --- 

For the.Amnio group, variation also exists among the mean ' -  -,- 
d ."e 

- 

scorss for depression according to the number of measurements ' - 

- - i  % 

- - 
completed. Indeed, the comparison, at Time pr was significant , F 

? 
<: 

(1,23) = 4.77, Q = .04. However, the-pattern ohhange for f 

< I 
4. 

depression is essentially similar regardlees'of the number of 
/ 

measurements completed, and again there is nothing bf sufficient 
- 

concerntoindicate that-thea+~io~i policy-of usincjal-&---- - 
. .. . 

. . 
~ <~ . -~ ~ . .. . .~ . . . .. .~-.. 

av=i,lable data' is not apprspriate. . . . 
I ',' 

~. 3 ' 

. . 
, . .  

Y - ~ -  : I  ~ -- ~ - - - - 
P 

. Means; standard deviations alid the number of subSects 

poviding data at each measirement -point for th& CVS, Amnio and 

.Nan-Participation groups are provided in Table 1 1 .Llnsnecti 'a n of A 

4 

this table reveals that for the CVS gr~oup, a smaW~eduction in*., -- 

- the mean score35FhXstility occurs at Time 3. For the Amnio ., 
-/ 
/ 

group, means scores for hostility rise at Time 2, declining 
i. 

slightly at Time pr., and again at Time 3. The significance of 

these changes was evaluated by analyses of variance-?and bp ' 
-- -- - --- 

pairwise comparisons. > *. 

! 7.. 

e 

An analysis of variance for hostility across the four - 

meaqurement points for the CVS group was not significant, 
> - -- - 

F(3,60) = 1.30, r = .82,-p = .28', while the companion analysis - - 

2 
- - of-variance for the Amriio group was significant, ~ ( 3 ~ 6 3 )  - =  4.11 





- .  
- .* ,<- a - 

- 
*f .) a and standard deviations-were computed from only those subjects 
L < 1 

r i i  
, Y c .  

- the study.. ~h&e; adjusted r n e a _ n s a n h ~ ~ - d ~ d e ~ ~ ~ a ~ m s  are 
- 
provided 

3 
- .  . - - *u 

6, 

-- 
.at - --- Time - - pr. - - - were - -- - compared - - - -- to s res atf Time 2,,and scores at 

. '9 - - - -- - - 

- - - -  
Time 2 were compared to scores a Time 3. Fgr the-Amnio group, 

n, 
hostility scores at Time 1 were co-d to hostility scores at 

- -- - - 

T'ime 2, scores at Time 2 were compared to scores at' Time pr., 
- 

- -- - - - - - - -- - - - - - -- - --Ly----.y5-. -- - 
-# 

and scores at Time pi. were compared to scores at-lme 3 (fotr 

-. both the cvs an$ Amnio groups, the pairwise comparisons r e f l e c g r  

the order of administration of $he f ouf> sets of .measures) .A' 
4 '6, 

error terms utilized were specif$= to7 each cowparison to - 
I - 

oyercome heteroscedastic dif fere6ce 
\ 

1 
Subject attrition resulted in varying numbers of 

measurements for each of these comparisons. Table 13 provides ,, - 

u 

means, standa~d de-viat ions, number of measurements, F values and 

-- 
. . . 

- -- -- -- u 1 1 i t 1 ~ f ~ e e ~ p a f i - m s 4 ~ h i n  the CVS and Amnio ' 
- 

groups. Inspection of this table reveals only slight changes in 

mean scores across mea~ureme~t poi~ts for>he CVS group. None of- , 

the comparisons were significact, For thqAmnio group, there is 

a gradual increase in th& ieans,-for hostility across the' first- 
------ - 

- fourth measurement point (Time > I ,  but none of these comparisopg _, 







. . 
. neresLgs i  f I c a & C - T ~ s e c h p a ~ i - ~ ~ ~ l & ~ t  both the . C 7 J S h n d  

- - ~  - ~~ - - -  - - - -  --- - ~-~ ~ ~ --p-- ' - -  - -  - - -  
4 ~ . . 

m n i ~  groups underwent' little change in hostility over the 

course of the study. 
- - - 

Subsequent to these analyses, a pos~eriori pairwisg 
c, 

- 
comparisons oi Time 3 versus Time 3 were conducted for bath 

groups. Neither comparison was significant, 'again suggesting 

.that both groups underwent little change in hostility over the 

Additional comparisons for hostility were conducted at 
- - 

-- - 
-- - - - Z & g a ~ m e a r p m p n t Z ~ n t - b e t w e - e n B h e  - C V S ~ d - -  ----- 

/ 

 on-participation groups, where appropriate. A one-way analysis 

of variance for hostilitity compared these three groups at Time 
, 

1. Means, standard deviations and nymber of measurements for 
A- e 

each group are provided in Table 1 1 .  The analysis revealed no 

significant differences between these groups at Time 1 ,  the P 

-- 

intakepmeasurement point,- @(.2,71) = .90, 2 = .41 .  NO further 

measurements for hostility were taken for the  on-participation 

group. 

A group x time analysis of variance compared the CVS and 

Amnio-groups.at the three comparable measurement points (Time 1 ,  
- 

Tim2 2 and Time 3; Time pr. was not comparable for the two. - 
cL 

groups). Again, the main effects for group and for time were of 
\ 

-- - - -  7- 

nu particular interest in this,analysis. The group x- t ime 

interaction revealed that hostilty reported by the CVS group did 
I - 

not dif-fer significantly over time from that reported by the - -  
4 - - - - - - - - -  - -- 



I 
- 

* d 8 .  
- - - - - 

.A 

I 
- , -- - - 

e r 
I - Amnio group, F(2,82) = 1 - 5 2 ,  e =".96, E =-.23. , c %A - 

r --- -- - 
- - - - -  - - - -  - -  - - - - - - - - - - - - - - - -- - -- -- - - - - - - - - ,-- - -- I- >.-A 

' ,. 
Subsequent a priori pairwise comparisons for hos'fility. .. . xL L -ys ;. - - - 

I 

between the CVS and ~mnio qtoups at Time 1 ,  '~ime 2 arid Time 3 . ,--'": 
. L d  - 

b 

-were conducted. The means, standard deviations, and number of * 

measurements for each of the three comparisons are shown in - - 

+ 

Table 1 1  . None of the comparisons at these three measurement , 

4 

points were significant. These compa&sons reveal that the CVS 
8 - 
and Amni o gr oups-were a t  s rrni-la r'--level s for hosti-lity at-the------ 

- , - -  4 -  

* 
outset (,Time I ) ,  midway point (Time 2) and conclusion (Time 3 )  

of the study. 

attri'tion. Subjects in each group who completed the entire 
. , 

e I 

. series of four measurements Gere compared at each of the first' I 

. three measurewent points ta subjects in that-group who completed -- .- 
d - . only three, two or one of the series of four measurements for 

E - - 

, h s t j  1 i ty . ~ e a n ! L a n . i i ~ ~ r v i n s ~ o ~ ~ ~ ~ -  

are shown in Table 14.  Fo_r both' the CVS and Amnio groups, P' 
'i 

inspection of Table 14 reveals that at any particular ' 
- 

_ -- +. r ' 

measurement point, there is some variation among mean,scores for 
< - b- 

6. 

hostility according to the number of measurements completed. 
. ', 

However, none of 'rthe analyses at any of the three measurement 
I 

"5, 
1 

points for either group was significant, indicating that the 
1 

' 

inc-lusion of all available data is unlikely -to alter the 
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i 

- -u,,,,+&&ts * 
4- 

providi.ng data at each measurement point for the CVS, Amnio and 
4 

- 

)Ion-Participation groups are provided in Table 15. Inspection of 

. this table reveals that for.both-the CVS and Amnio groups, 

increments in the mean score@ for maternal attachment-self occur - 

/ 
- 

&each measurement point from Time 1 to Time 3-t- 

- 

the fourrmeasurbment po3nts for the CVS g6up was significant, 

. ~13,6u-= ~ L A ~ - L = ~ ~ - ~ - ~ S _ & & O L ~  as-ras the- ~ ~ m p a n i o n  1- - 2  - 
' 

analysis of variance for the ~mnio group, - ~(3,631 = 36.45, e = 
LC --* *F - 

. 7 1 ,  2 < .0001. For the $urpose-of these comparisons, means and 

standard deviations were-computed frdm only those subjects for - 
;i 

whom measurements. for maternal attachment-self were taken at all 

four points in the study. These,*adjusted means and standard 

deviations - are .provided in Table 16. . - 
b 

Three subsequent g priori pairwise comparisons were 

conducted within each group. For the CVS group, scores for 

maternal attachmen-t-self at Time 1 were compared to scores for . 

maternal attachment-self at Time pr., scores'at Time pr. were - 
compared~to scores at - Time 2, and scores at Time 2 were compared 

to scores at Time 3. For the Amnio group, scores for maternal 
b 

f - -- - --- -- 

attachment-self at Time 1 were compared to scdres for maternal - 
. --- A ~ -  

attachment-self at Time 2, scores ,at Time 2 w.ere compa-red to 
f . 

scores at Time pr., 'and scores at Yime pr. were compared to 







- --- -- - - - --- PI - p- -- - 

- 

-- scorgs at Time 3 ffor both the CVS and Amnio groups, the 
- -- - - - - -  - - - - - -- - - - - p- - - p- - - - - 

pairuise comparisons reflect the order of administration of the 
- -- + A  

four sets of measures)-& The error terms utilized were specific 
J - 

to each comparison to,overcome heteroscedastic difference 

pr obl-ems.. r P * -- 

= B 

Subject attrition resulted in varying numbers of 

measurements for each of these compari&ns. Table 17 provides 

- 

probabilities for the three comparisons within the CVS and Amnio 
7 

groups. Inspection of this table reveals that for the CVS 
-- -- - -- - - - - -- - - -- PL - - - -- . - 

the increase internal-attachment from~ime 1 to Time pr ,wasp 
.I 

significant, - F(1,27) = 20.49, e = .0001, as was the comparison 
- . * 

of Time 2 versus Time 3, F(1,20) = 22.91, 2 =.0001: The 
\ 

comparison of Time pr, versus Time 2 failed to reach 

significance according to either the Bonferroni or HSD 

correction for multiplicity, - ~(1,'22) = 5.25, E = .03. For the 
/ 

Amnia group, the comparison of scores for maternal 
- 3 attachment-self at Time 2 versus Time pr. was significant, , 

F(1,24) = 19.48, 2 = .0002, as was the comparison of Time pr. * - 
versus T.ime.-zb g( 1.2~)- = 32.11. p < .0001. The comparison of 

Time 1 versus Time 2 failed to reach significance according to 

either, the ponferioni or HSD correctioh for multiplicity, 1 .  

J \ 
F( 1,281 = 5.50, E = -03. These results indicate that the CVS \, - 
group experienced a significant increase in maternalpattachment 

- 

trom the outset of the study to the time-f their prenatal 
- - t 

- 
I . - 

testing, and again from the midpoint of the study to the - 





- -  - 
conclusion. By comparison, -- the Amnio group showed no significant 

- - - - -  -- ;--- - - - - - - - 

CnCrkse in+'matetnal attachment until the time of their prenatal . 
& 

< 
--- 

testing, which occurred after the midpoint of the study. , 

Consistent with the CVS group, the Amnio group then showed 

another significant increase in maternal attachment from,Time 
,- -. 

pr. to Time 3, the final measurement point in the study. 

Additional comparisons for maternal attachment-self were 
, 

cori-ductedat~om~~able m~siEZKentpoints between the CVS, 
. 

Amnio and Non-Participation groups, where appropriate. A -one-way 

analysis of variance for maternal atta-chment-self compared these 

*- - - - - -*-- rtT 
F=P m a n s  , sf%dT5Zsri 8@vi%i t IGiE~d-jRSmb3er~ir-~p 

measurements for each group are provided in Table 15. The 

analysis revealed no significant differences between these 

broups, at Time 1 ,  the intake measurement point, ~(2.71) = -03, Q 
-. - 

= -97. No further measurements ,for maternal attachment-self were 
_ t  

taken for the Non-Participation group. - 

A group x time analysis of variance compared the CVS and 

Amnio groups at the three comparable measurement points (Time 1 ,  

Time 2 and Time 3: Time pr. was not comparable for the two 

groups). Again, the main effects for group and for time were of- 

no particular interest in this analysis. The group x time 

interaction revealea that mateqpal attachment-self reported by 

the CVS group differed significantly over time from that 
- - - - - -  -- 

I # 

reported by =S khe Amnio-group, ~(2,821 = 7.00, = -82, p = ,003. 
- -- - 

This change c&r time for both groups is shown in Figure 3. 
-- 





subsequent a priori pairwise' comparisons for maternal - I - 
-ache nt-~g&-t~b--- 

- -  - - - -- --- E - e - n n t -  1 ,  T - i - m e  
- -.-/ 

2 and Time 3 were conducted. The means; standard deviations, and 
c- 

number of measurements for each of the three comparisons are 
- 

shown in Table 15, The outcome of the compatison at Time 1 was 
- 

not significant, - F( 1,591 = - 0 4 ,  2 = -83, 'nor was the comparison 

at Time 3, g(1,41) = .19*  = -67. The comparison at Time 2 

confirmed the higher scores for maternal attachment reported by 
- 

- - 

- the CVS group,-Ffi ,50f-=--7 .-37 ;-e-=-. (309 .-These-comparks~-- - 
-- - 

reveal that while the CVS and ~mnid groups were at similar 

levels for maternal attachment at the outset (Time 1 )  and 

- - - - - -ew~cki&T*3 of - - k k s k u e r  ;dt a poi sg &&way 4k-8ugk-tAe--- - 
jb 

trial (Time 2 )  the CVS group reported significantly-geater 

maternal attachment .' 
' 

A f inel set of compar3sons addressed the problem of subject 
I 

attrition. Subjects in each group who completed the entire 5. 
z .  

s e r i e s -  fnllr wereconpar-7ftnfef L r c t  
I - . 

s- three measurement points to in that group who completed 

only three, two or one of the series of four measurements for 
*-. 

maternal attachment-self . Means and s't'andard deviations for 
these comparisons are shown in Table 18,. For both the CVS and 

, Amnio groups, iaspection of Table 18 reveals that at any 
9 

particular measurement point, there is some variation among mean 
.. . 4 

a 
. sco-res for maternal attachment-self according to the number of 

- - - - - -  - - 

measurements completed. However, none of the analyses at any of' 
-- - c - 

the three measurement-points for either group was significant, 





- - - - - - - -- - - - -  - - - - - - -  - -- / -  
-- - - - - -- -- 

f - 

indicating that the inclusion of all avazlable data is-again 8 

were incomplete sets of measurements to be e.xclud&d. . 
- 

- - Maternal Attachment-Others 
/ 

Means, standard deviatioris and the number of subjects 

- 
Non-Participation groups are provided in Table 79. Inspection of - 

this table reveals that for both the CVS and Amnio,groups, 

increases in mean scores for maternal attachment attributed to 

other pregnant women of equivalent gestation occur across all 
/ 

four measurement Gints. The significance of these changes was ,- * 
1 

evaluated by analyses of variance and by pairwise co&&rioons. 

/ 
1 

An analysis of variance for o t k r  maternal attachment-others 
I 

across the'four measurement ~ 6 i n t s  for the CVS group was 
- 

+ significant, - ~(3,511 = 15.65,- = .95, ~.<-.0001, as was the 

companion analysis of variance for the Amnio group, - F(3,60) = - T. 

28.43, e = .90, E < ,0001. For the purpose of these comparisons, - 
1 

means and standard deviations were computed from oqly those 

subjects for- whom measurements for maternal attachment-others- - ._  

were taken at all four points in the study.'These adjusted means 

and standard deviations are provided in Table 20. 

- - -  -- > - - 

Three subsequent - a priori. pairwise comparisons were 
-- - - - -  -- ---- 1 

conducted within each group, For the CVS group, scores for 

maternal attachment-oth;rs at Time I w e r e d a y r e d  to scores for 
- - - P -- - -- - 



- i  - 
m m . . 2: . . 
w . m  e ~ s m -  

CY m 





/ 

four sets of measures). The error terms utilized weqe specific - ' - - - 
I ,  , . 

P 
i r -  - - .?& 

-- - - - - -  - - -  - -  4 i 
9 ?k"- 

s . r 

.i 
,-; 

' 41, 

maternal attachment-others at Time pr., scores at Time pr. wire a%- 

-- - - - 
-. -- 

w 

- - - - - - - - - - 
I T -  - - -  

-- -- - - - - - -- - I/ _ -  _ - _- _ - - ---_i 

. coqpa'Ped to scores at nd scores at ~ i b e  2. were cornpared ' + , -". x$ 

3 - -3 

to each comparison to overcome-beteroscedastic diffe ence - 't -.- 
problems. 

- - - - - - -- - - - - -- - 
- - - T- 

\ 
i - - 6 -- - -- - --- 

-- 
- - - - 3 

-$ 
Subject attriti6n resulted in varying numbers of "P 

--- +-- 

=to scores at Time 3. For 

jl measurements for each of ese,camparisons~Table 21 provides 

- means, standard deviatbo nuqbe> of measurements, F values and 
c a ~  * 

- 
A b 

the Amnio, group,-scokes for maternal 
7 ' *  

"'" :mt* - 
$7 

probabilities for the three comQarisons within the CVS and Apnio 
F&$ 

groups. Inspection of this table reveals that for the GVS grpup, 

* 
"9 

s atiwhment-others at T 
1 were compared to ores for m a t e i i a l *  ' ."h - -3 

i 
attachment-others - at T 2, scores'at Time 2 w&re compared to -4 

I- B kr: 
' i  

scores at-~ime pr., an ores. at ~ i k e  pr. were dompa~ed to' + - 

scores at Tiplee,3 (for 'CVS and Amnio groups, the, 
- 

pairwise comparisons order of administration bf the - - 

- - - - - - - - - - - + -  - - - - - - -  

the cpmparison of Time 1 versus Time pr. was significant, 
, * 

F(1,25)-=10~.14, p = .004, as was the comparison of Time 2 veqsus - 6 - 

Time 3, F(1,17) = 15.74, E = .001. For the Amnio group, the 
' >  t 

3 c-omparison of ~ i m e  1 versus Time $2 was significant, F(1,27) = 

21.09, E = .000J,,as was the comparison of Time'2 versus Time 
+ 

pr-. , - F( 1.23)- = 15.60, 2 < .0001 .\hese 'comparisons reveal that 
1 . I  

subjects in the ~ V S  group attributed significant increases in 6' 
\ 

maternal attachment to other pregnant women -of equivalent - - -7 f 
prenatal testing, and'again from the midpoidt to the ~onclusion 

I' - . - <A 

- - - - -- - - - . / 

T 

110 , . -7 -. 





Y ;I 
- - - - - - - - - - - - - 

- < - 
f- 

of the-study. These changes follow the+pattern of change in 
4 - - -- - - - - - - - - - --- - 7 -  -- - ---- - -- - - - - - - - - - - 

their own maternal attachment reported by subjects in the CVS 
4 -  

- . a  group. Subjects o group attr 
I 

changes" in the maternal attachment bf other pregnant. women from - 

E -  , 
the outset of the study .to the midpoint, *and again from the 

1 

tg 

midpoint to the time of their own prenatal testing, yet these 
4 _- - 

same subjects-did not report a significant increase in their own 

maternal attachment until after the midpoint in the study. 
-- - -- - - - - -- - - - -- - -- - - - - -- -A- - -L -- 

- 
- - - 

Pairwise compariqons of maternal attachment between self and 

others were conducted at the four measurement points -for each - -  

< 

values, and probabilities for these comparisons.are s,awn in 
a 

Table 22. Inspection of this table reveals relati~e~yhmall i 

- 
- differences 'between' the means at each of the four Masurement 
points for the CVS group. Indeed, none of the comparisons were 

- -- 3 

means are also pre;bnt at -three. of the four measbrement points, 

the exception being Time 2, when Amnio subjects attributed z 

significantly greater maternal attachment to other women than to 
I 

themselves. - F(1,27) = 7.94, p = .009. These results show that 
I .  

the CVS group did not attribute greater attachment to other - 
women of equivalent gestation - - -- - than to themselves at any of the 

-- . - _  
four measurement points. By comparison, the Amnio group 

attributed significantly greater maternal attachment to & h e r s  -*-A 

; r t - n n t  nf the study. This d fference narrowed at 

pr., the measurement point immediately f olloviAg Amnio, when no 

1 - - - - - 

L- 112 t 
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Group x Time Interaction for Maternal Attachment-Others . - -  - 
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- 

b Measurement Points 



- - - - -- - - - - 

2- 
- 

deviations, and number of measurements for each of the three 
4 

cornparisoris are shown -in Table -1  97-None-of the -comparisons-were- 

I their attributions of maternal attachment among other pregnant - 
- vomen,>he pairwise comparisons revealed no significant 

4' diff rences in maternal attachment-others at any of the three 

> .  measurement points the two groups have in common. 

-. 

A final set of comparisons addresed the problem 'of subject 

'attrition. Subjects in each group who completed the entire 

series of fur measurements were corn~-red at each of the first . - - - - - -- -- 

three measurement points to subject5 in that- group who completed 
. A 

only three, two or one of the series ofAour measurements for 
J 

4 maternal attachment-others. Means and standard deviations for 

these comparisons are shown in Table 23. For the CVS 

inspection of Table 23 reveals - that at any particular . 
measurement point, the 

+ 
variation among mSan scores for 

maternal attachment-oqers accordihg to the number of 9 

measurements complete6, but the pt;ern of increasing 
Q 

attachment over time is similar for all groups, and none of the . '  

analyses at the first three measurement points was significant. 
. - 

'For the Amnio group, the variat-ipn among mean scores at any 
% 

particular measurement p0int.i~ more pronounced, and the 
-- -- -- 

, 
analysis at Time 2 was significant, - P(2,25) = 3.81, p = .OQ. 

J- 

Rowever, tKeptt- of increasing attachment over time is 

--=, 
similar fop for all groups and tHCre is- little indication in 





'h 5- - 

this analysis t at the inclusion of all avsliable data for other 

Concern about Abortion 

Means, standard deviations and the number of subjects 
6 

providing data for each measurement point for the CVS, Amnio and il 

Non-Participation groups are provided in Table 24. Inspection of 

tKiS-€abfe revezls that-f-crt-he'~~~ group; a-redu~ti'on--~n--t~e----- 

mean scores for concern about abortion occurs frorfT Time 1 to 

Time pr., while the Amnio group shows an increase in the \mean 

s z o r e s + r =  T-fiRe=+t~-T%me v= TfFe skgm f i C m o f  t h e s e c h m c  s 

was evaluated by pairwise comparisons, and the adjusted means 

for each group' based only on subjects who provided data at both 

measurement points are shown in Table 25. The changes over time 

within both the CVS and Amnio groups were not significant. From 

the data in Table 24, a - comparison for concern about abortion 

was conducted at Time 1 between the CVS, Amnio-and 

Non-participation groups. A one-way analysis of variance 
i 

revealed no significant differences between these groups, - 

F(2,70) = .41i 2 = . 6 7 . -  - 
- 

Pairwise comparisons between the CVS and Amnio groups were 

conducted at Time 1 and at Time pr. The comparison at Time pr. 

was undertaken to determine whether subjects in the two groups 
2 - - -  - 

felt differently about abortion followi+ng prenatal testing. The 

lack of gestational equivalence between the two groups at their 
% 







respective Time pr. measurement poi ks was recognized as 9 -- 

- - - -- -- - - -- --- - - -- - 

pqtential confound: &owever, neither of the two comparisons was - 
/ !  -- 

/ signifiFantl . . - 

-T 
These fgsults suggest that there was little difference 

between the three groups at the intake point, and that subjects 
- m 

in both the CVS and Amnio 'groups underwent little change in 

their concern about abortion during the 

the- results-of their prenatal 

period prior to hearing 
- 

Procedure Discomfort 

Means, standard deviations and the number of subjects- for 

the CVSand Amnio groups for procedure discomfort are provided 

in Table 26. A pairwise comparison of the means revealed a 

significant dif feience between the two groups, F(1.51) = 10.58, - 
e ='.002. This outcome shows that immediately following prenatal 

cvs discomfort from testing, women reported significantly less 

Amnio. -- 

- than 

- - -- 

from 
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The present study shows that emotional responses of pregnant 

women undergoing prenatal testing can vary according to the type 
I 

t 

i of procedure unpergone. Findings will be discussed in the order . 
I 

of ,presentat ion2adopted in the prevSous section to facilitate 
8 
L'. the interpretation. 

- 

-EL*- - - ', - - -- - - - - - - - - - - - - - -- - - - - - - - - - -- -- - - --- . 
.- - 

-- - -- 
- - - - ~ e s & * - & ~ = ~  ety-skowed -signi f i cant- e w s i  IF &he reper-t =- 

of anxiety across the four measurement pointqfor both the CVS 

and Arnni.0 groups. Of particular interest was the finding that 

the CVS group-experienced a significant decline from Time pr. to 

Time 2 (Table 1 shows the measurement oints for each group),' F I 

- - \ while the anxiety reported -by the ~mnio group did not show a 
---, - + 

, -&,A .-: , 3" -' r -u. A" :'. similar decline unti measurement at ~irne-3; The significant 
:< -, 6 

difference" in anxiety at Time 2 between' the two groups con•’ i.rms 

the earlier reduction in anxiety experienced by the CVS women. 

.- -% 

This observed differehpe in reported anxiety means that the 

CVS women underwent a significant reduction in anxiety at a 

point  following^ prenatal testing at 9-:12 weeks PMGA, probably- 
. /  - 

following notification of3 negative test results at 10-1 3 wgeks . 
- - - - - - -  f - - -  - , -- - 

M A .  By comparison, the anxiety lebel among women in the Amnio 
- -- 

group rem&ined relatively high throughout the study until some . 
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* 
t 

point iollgwing ~ m n i o ~ k t  16-J 7  weeks, probably follbwing. 
t 

\ . *> 

C 
- -- -- 

... 
& 53 

- - - -  - -- - - - - - - - - - - -- - -- -- - - - - - - -- -- - 3;- 
nitif ication of normal test results at 19-20 weeks. Prev* 

\ 
- - 

r -, 
\ s' 

O researchAto pr&atal diagnosis 'has shown thatxnxiety does riot - b 

! - 
abate until after the test resulti-have been receivea and women % - -  

- 3 
are reassured that no abnormalities*have been detected. (cf. -\ 

- Fava et al., 1983; Fava et al., 1984).  This finding is 

consistent iith the report by Norton ( 1 9 8 0 )  that 
f 

intervention was not effective in reducing anxiety 6morig- women - - 

- - - - -- - - - - - - - - - -- - - - - - - - 

awaiting Amnio. Anxiety among these yomen declined only after r - 
.. 

, the result~were received. 
a /' 

(L 

- k e y t - m  jte ty r&t Lor Ss not i3 &-im- o f - - n c r n ~ S ~ -  
1 

resu1ts;CVS women, who receive.- their xesults near the end of 
- 

the first trimester, experience a decline in anxiety a full -- 

eight wCeks earlier, on average, than Amnio w en, who receive - 
- their res,ults near the middle of the second 'trimester. The 

C , - 

potential importance of this difference derives support f ron 

work by Bibring (1959)  and Klaus and Kennel ( 1 9 7 6 ) ~  who have 

described the first trimester of pregnancf as one of physical - - 

upset, emotional upheaval and pfonounced mood swings, as the . 
, pregnant woman makes the initial adjustment to the 'chaige in her 

life. These authors described the second trimester as one of - 
telat i've quiescence and stability, as. physical symptoms subside,, ' . 

anxiety declines and the jntial adustment process concludes. For 

the CVS womenx, prenatal testing would likely add to the - - ._ - 
e w a b n a l  tuwult ,during tho first trimwtcr, Cut the $xkent to 

which the increase in anxiety associated with the procedure 



would be detrimental is difficult to deterpline. It could be that 
-- - - - -  

-- 
-- - - -- - - - -- -- - - - - - - -- - - 

the increased stress of ~ v ~ m i ~ h t - b ~ - ~ f ~ • ’ & k t  .-- -- - -- bl- thF iiG-5- - 
# 

i + _- attention to t e-pregnancy, such as the v iewing of the Eeius 
\ - 

through ltrasound.) The fa<t- that the entire process of first \I" contact, prenatal tes"ting and notification of results can be 

completed within a two-week-span, before the pregnant woman 

experiences any physical sensations from the fetus, sugges.ts 

- that ahy CVS-inwced increment in anxiety over the background 
-- -- - --- -- - - - ---- ----- - -L- -- -- - - - - ----------p 

4 
.- + level common during t+e first trimesker may be minimal. - - 

The women scheduled for Amnio typically find themselves 

-&ei;p&a-~4r_e&~-~pp~.&~k_enes ~~The:- + =-- ------- 

present results bhat show the &ong waiting period before Amnio 

to be one of sustained- anxiety arb supported by anecdotal- 

1 .  reports that this &&dl which cbn span from as early as 8 

,. weeks PMGA to 20 weeks PMGA, is one of concern and agitation. 

* 3 This .period of sustained -agitation is even mare disturbing -in 
- 

- - 

view of Gorsuch and Key's ( 1 9 7 2 )  finding that it is the anxiety 

experienced before the first five months of pregnancy that is ' I  

' predictive ~ f o b s t e ~ r i c  complications. Anxiety among CVS women ' 

', - would have abated by the third month, while anxiety among Amnio 
* \ .  , 

women would persist until the fifkh month, precisely the period 

of the highe-st risk. 
C 

In view of the conclusions-of Mcvonald ( 1 9 6 8 )  and Carlson 
-,A 

- - - - - --- - . 
and LaBark ( 1979) that f ferences- in anxiety exist 

between problem-free and complicated pregnancies and that 

anxiety may predispose expectant mothers to obstetric 
- -- - -- - - - -  - - - -  -- -1- - . - - -- 



complications, the present findings showing CVS to be the. * 

-1e-s~.-a=i~cty~r~using procedure over thelong-term-areof--- --.: - 

+-- considerable, interest. The substance of these findinns 
\ f 

\, course await validation-Trom pregnancy-outcome and followup .I ', - 

comparisons of the two procedures. 

The physical risks to pregnaqcy that the respective 

procedures involve must.also be conside~ed. The importance of 

- 
the intervention ifself". Should subsequent research confirm that 

, .  CVS poses a greater. physical risk to the pregnancy than Amnia,- 

the importance of- the earlier reduction in anxiety associated - 

- -- -- ---- - - - ---- - --- -- -- ----- 
- - - - - - - - - - - - - - - - -- - - 

with CVS would be correspondingly reduced. However, should the 
d physical risks prove to be equivalent for the two procedures, 

the potential for earlier anxiety reduction would be a - 

substantive consiheration in-the choice of a prenata1,diagnostic 
d 

technique; 

An additional co sideration involves the SES of the women 

4! ! undergoing pr atal testjng in the pre'sent study. It was noted 
I 
"% 

in the previous section that 68 of the 74 women in the study 
/- 

reported annual family incomes in-excess of $40,000. This points 

to a select group of women in this study who may be less likely 

than women of low SES to experience stressful life events during 

pregnancy and who are more likely to possess adaptive coping 

styles (Carf son & Labarba, 1979; Grossman et a1 .;-I 980); Iiig'hr - ---; 

- 

with the prenatal.,testing, hence the mference in anxiety 



" /' 

j ' - 
-- -- - - -- - 

obsaq.ved between CVS and knio women m a y b e l e s s i o ~ h e p r e s ~  
- - - - - 

- - -- -- - - 
' f - - - - - - - - - 

- - - - - - - - - - - - - --- - - - -- - - 

c-c - 
study than would be the case among a more represeiitative group 

- - - - - - - - -- - 

of women. If- this assumptidn is accurate, the earlier. reduction 
\ - 

in anxiety provided by first-trimester diagndsis from CVS- 

assumes even greater significance. The additional strain of 

waiting for Amnio may impose a serious emotional burden.on an 
*-- e 

already over-taxed pregnant woman of low.SES, increasing further 
-* +* 

- A --- -- - -- - the risk -- of obstetric comdlications. -- - - - - - - -- - - -- ---A 

i 

It is not only the risk rate that rises among lower. SES 

women. As Carlsen and LaBarba point out, the potbtial. 

, among the socially-disadvantaged, to the extent that quch, 

complications have been shown to'be predictive of later k 
disturbances only among children raised in socially and 

economi.cally deprived environments. No differences in later 

hildhiod have been reported between children from problem-free 
-- 

/ 

pregnancies and children who experienced mild to moderate 
CI . < 

prenatal and perinatal complications who were raised in socially 

and economically advantaged environments (Samerof f & Chandler, 

1975). This is notit9 imply* that obstetric complications - 
- 

resulting from maternal emotionality are of no significance 

among high SES_dramen. Rather, it is to suggest that the 

development of chil%en who are "at riskw from pregnancy 
- - - -  - -- 

complications is strongly-influenced by economk and social 
. . 

-,-ore women of lower SES begin seeking prenatal 

diagnosis, maternal emotionality during pregnancy may becomeban . 
- --  - 

-- --- 



/ , . .!.; 
- - - - - -- - - - - - 

- 
issue of increasing concern. 7 

Results for depression revealed significant changes over 

time for both groups, and the group x time interaction was - 

significant, showing that patterns of change over time for 
- .  - 

depression were different within each group. However,' pairwise - - 

- - -  - - - - -  -- - -  - -  - -- -- --- -- - - - -- 2 - 

comparisons .revealed that only the Amnio group showed a - 
significant change in depression between adjacent measurement 

* points, recording -a decrease between Time pr. and,Time 3. It is I 
- -- -- - -- - - - -- - - - - - -- - - ---- - 

- - - - - - -  
- -- - -- 

tempting to suggest that-the Amnio group experienced 'more )I 

feelings of depression during the study, culminating in a sharp 

decline to a level equivalent to that of the CVS group at the 

final measurement point (Time 3 ) .  However, the failureit0 find 

significant differences in depression between the two groups a t b  . 

any of the com~arable measurement points effectively negates 

this argument. 
a 

Pairwise comparisons showed that both the CVS and Amnio 
b 

groups underwent a significant decline in depression from the 

intake measurement point ("Pime 1 )  to the conclusiori (Time 3 )  of 

the study, bujt the absence of any consistent pattern of decrease 

for both groups or of any sharp decline in depression following 

prenatal testing suggests that the feelings of depression - - - - - - -  

2xprienced bv women in both g~oups were to a large extent 

governed by events external to the study itself. The present 



- 

findings are contrary to the results of Favq et al. (,983), who 

- 7 

-- - -  reporred siqniticant decreases -ln depression among women- - ---- 

t 

- - --- undezong - Amnio across three consecutivemea.llramrnt W s .  - - 

Hostility 

TKe present findings for hostility show relatively little . 
\ 

effect. Only the Amnio ported significant changes in 
8 

- - host-irityLoiEf*time, 
-. 

the two groups was not sig ficant, showing that patterns of 9 x change over time for hostility did not differ' between the two - 

7 -- 

groups. compari-fi5 a €-aa j ac en t XeaSurementtpoOin t s 
revealed only one signif'icant change, from Time pr. to ~ i m e  3 

for the Amnio group. Again it is tempting to suggest that the - 
- 

Arnnio group experienced T t e r  feelings of ,host ili'ty during the 

study, culminating in a signif *-decline to r level 

equivalent to that of the CVS gr 3. Once again, the 
--- 

- failure t6 find significant differences in hostility between the 

two groups at any of the comparable measurement points negates 

this interpretation. 
* 

Pairwise comparisons from Time 1 to Time 3 for both groups 

also failed to obtain'significance, providing further evidence 

that women in both groops underwent little change in hostility 

during the study. These results are in contrast to those of ~ a v a -  
- 

- r 

- - -  - - 

d - 

et al. (19831, who reported significant reductions in hostility 

among women undergoing Amnio across the first two of three 



measurement points, and from the first to the third measurement 
- - - - - - - - 

-C --- 
- -- -- - -- - -- - 

points. The present results are also inconsistent with those of 
1 - - -- - -- 

Fava et aT.-T984 I, who found even 'more pronounced reduct ions in 

hostility among women undergoing fetoscopy. Overall, the present 
- 

results for hostility may be most parsimoniously interpreted as 
- 

showing no effect. 

C 

This,section will integrate findings - from both maternal 

maternal attachment-self scale showed growing attachment to the 
- 

fetus over time for both groups. Of particular interest was the 

-significant increase in reported attachment by the CVS group 

from Time 1 to Time pr., while the Amnio group showed no 

significant change in attachhent until later in the study, from 

r~;mn- 2-&,-p* i-np - \ 
maternal attachment-self favour the interpretation that women in 

the study experienced z significant boost in-attachment either 

during or immediately after the successful conclusion of the 

prenatal testing,,a change that was picked up by the assessment 

immediately following the procedure. This means that women in 

the CVS group experienced a significant increase in maternal 

attachment at the time of their prenatal testing, from 9-12 
- - 

weeks PMGA, while women in the Aninio group did not, reach a 
- 

comparable level until the time of their procedure, at 16-17 

weeks, a difference of six weeks on average. The difference in 
- - 



- -- I 

attachment between the two groups is supported by the compaiison 
-- -- .---- - - -- at-Time 2, which revea-fs the Amnio group to-be -significantly - -- - -  - 

-- -- l e e  cvs r -Iftftfr- t 

- 

This finding is consisteit with a number of anecdotal' 

reports from women undergoing Amnio (cf. Brewster, 1984)  that , - 
* 

maternal attachment is suppressed during the period prior to tHe 

prbcedure. To allow attachment to progress normally during this + 

- per icd woad bcto _c_omp_ound-the s-ense -of guilt a n d - l o s ~  - --- -- 

-- i - .  
experienced should an abnormality be detected that required a 

decision regarding termination of the pregnancy. 
b 

- - -- -- 
-- - -  - - - - - - -- - - 

---  

Results -ternarxachment-others also--bear upon this 

interpretation. The CVS croup attributed-no significant 

differences in maternal attachment to other.women of equivalent 

PMGA at any of the four measurement points. The increasing . . 

pattern of other maternal attachment,was congruent with their 

own developing attachment,. The Amnio women however, attributed 

significant increments in the maternal attachment of other 

pregnant women-of equivalent PMGAs from Time 1 to Time 2 and 
- 

from Time 2 to Time pr. These women view others as becoming . 
increasingly attached during a period when they themselves 

report no growth in attachment. By,attributing greater 

attachment to others during the waiting peroid, women undergoing 

Amnio are acknowledging the suppression of their own maternal 

attachment, 



The emotional reactions'of Amnio women during the waiting. 
- -- -- --- -- a - 

- - - -- -- -- - - -- -- -- 
- 

period may allcontribu~e to aPfeeling of "outcome - 

appt~ensS1'on~Tnesustained anxiety manifested by the Amnio 
- - - 

women during this pried appears to be a major feature of this 
4 c* 

apprehensiveness, as is the suppression of maternal attachment./ . 

Both thesee responses are likely ti be abajated by t'hc 
L 

detection of maternal movements by the m,dher. Fetal movements 
- 

during the second trimester fquickening), and play an eliciting -- 

I role in the attachment process that some Amnio women try to 
* - 

suppress. 
- - - - -  - - - - A - --- - - - -  - - - -- - - - - - - - - -- - --.- - - - - -  

The findings rewrding reduced maternal attachment among the 

I Amnia group are of concern for akleast three reasons. First, 
Y 

attachment suppressipn may deprive women of 'the joy of pregnancy 

I (assuming the pregnancy is wanted) during the second trimester, a 

- 

a time when the pleasurable aspects of pregnancy may be at their 

I highest. For tnany pregnant women, this is a period of declining 

anxie7 (~ubin et al., 1975) and increasing closeness to the 
- - 

fetus  laus us & Kennel, 1976). Second, women who suppress their 

1 attachment appear to be less inclined to reveal or discuss their 

pregnan=ies with A s e  individuals who form their social support - 

systems (Cox, 1986). This would suggest that during a period of 

1 
I elevate3 anxiety and concern, these women w~uld not be able to 

rely on friends and family for emotional and tangible support - 

to adversely affect the development of postnatal attachment. 
i 



Shereshefsky et al. (1974 )  found that adaptation t,o pregnancyis 
- - - - - - - - - - -- - - - - -- - - a strong indicator o f  pastnatal maternal aaz tlon. They 

- . . 
-- -- - ~ - - ~ a . o n g o t h e r - e e r s , t h e ~  1 l'L v i suai i z e 
- one's self as a mother and to find satisfaction, in the nurturing 

role were predictive of good maternal adaptation. The 

- suppression of prenatal maternal attachment does not directly 
- 

preclude the occurrence of these predictor responses, but it may 

interfere with the ability of some women to 'see themselvesgi 
-- -- - - -- 

- -  - -  - --- - - - - - ----- A - -- - - -- 

nurturing- mothers. - - -  

- 
In a similar vein, Cohen (1966 )  argued that any stress 

\ 

unsupported, or which is potentially threatening to the health 
- 

and safety,of either the fetus or the mother may delay 

preparat Lon for moth&hood and retard attachment. The outcome 

L 
apprehension - experienced by women awaiting Amnio.must certainly 

involve'health and safety concerns for themselves, their 

fEtuses, or both. Because ~mnio women share these concerns with 

the women in Cohen's study, they may be at simila,r risk for 

delayed for motherhood' or slowed attachment. Cohen, b- 
cited several events during the second trimester, such as 

3 

increased emotionality or failure to develop feelings of it 

closeness to the fetus that suggest rejection of,the pregnancy 

and hence poor maternal adaptation. While'there is nothing to 

suggest that- women awaiting ~ m n i o  actually "rejectw. their - - - - - 

- 

pregnancies,' the presence of increased emotionalityd 
-- 

' 4 .  

'indeed, the seeking of prenatal diagnosis may be viewed by 
as-strong evidence of involvement .and protectiveness 

- 

some 



/-- -/ . . 
suppressed maternal attachment provoke some concern for the 

-- 
- - - -- 

later adaptst i-on. This may not be-a-pronouncedcGEern with the 
/ 

pres&*iff-FFlri-i7 I but aydin I ds more women ,a- 

lower SES begiflseeking prenatal diagnoses, the greate5 economic - 

- -- A -4 
- 

and social pressures faced by many of these women will 

contribute to concerns about retardation or failure of the 

attachment process. 
- A-.- A , - 

;--Y 
- - - Additional-support-comes-from a study-by-KezuE (&197&)rwho--- 

reported that among his small sample of.pregnant women (none of 
G 

whom underwent prenatal diagnoses), those who experienced 
J- 

/ 

smooth and pleasureable progression of attacllment during the 4 

birth and postnatal periods. None of the women who experienced \ 

problematic postnatal attachments had reported feelings of 

prenatal attachment. Because the emqrgence of maternal 
J 

1. 
- 

attachment quring the prenatal period, especially during the 
+- - - - - 

second-trimester, may presage the development of sound postnatal 

> attachment, the potential of Amnio to retard or interfere with 

the development of prenatal maternal attachment must be weighed 

carefully in any decision betweem the two diagnostic procedures. -.- 
15 -. 7 

Concern about Abortion- 
\ - 

The Concern about Ahor-tion ~uestionnaire asked the - -- - - --A 

respondent to imaqine a situation in which her prenatal 

diagnosis was positive, forcing her to confront the prospect of 



i 

abortion. It way4ot known ~ h e t h e r ~ d ~ € ~ • ’ ~ ~ r e ~ s r o u L o ~ ~  

the comparis$s from..~ime^-4$to Time pr., but it was eispected -. - - 
- - 

that at TineL&. ; the Amnio $roup would report greater concern 

about abortion than the CVS 

attained significance. This 

finding, since the abortion 

safer and less-painful than 

group. None of the comparisons 

appears at first to be a surprising 

pfocedur L n g  CVS is simpler, 

the procedure following Amnio. For 

this reason - alone it miqht be expected tJat CVS-women -would-- 
- 

report aess concern about abortion at Time pr. When the early 

administration of this measure (corresponding to the earlier 

prenatal test) for the CVS group veesus the later admini-akian=- --L 
- - --  - - -- - -- - - 

for the Amnio group is also considered-,' less concern about . 
abortion b CVS women seems even more likely. Because women$ - -  

which outcome 

the procedure 

undergoing Amnio must endure a longer waiting period, during 

apprehension may promote negative feelings about 

and exacerbate fears for an 

-tarlater occurrence ofT*e 

hence administration of the questionnaire would further heighten 

concerns about abortion among the Amnio women. 

1 
,&. 

;I- 

There are at least two plausible explanations for the - 
* 

in concern about abortion between 
- 

these has to do with the 

ginal situation presented did not 
--- - 

second trimester abortion, but - 

ion on the'possibXlity of abnormal 
- 

test results, followed by the need to consider abortion. This 



w 

probably accentuated the aspect of "loss" assocliated with 
- 

-- 
r - - ---A 

abortion while failinq to bring to awatKess-thedifirer6ces 
, -; ,. 

b t h  in th; ,i--s n d ~  in the disparate -rates of ' i 
0 .. z ,& -* 

qaternal risk assodiated with f i i  versus sekond tri&s 

dbortion. \ - 

\ ',<I7 

- 
'' %%* - 

Overall, the questionnaire may wellxhave had the eff?%Vl?bf 
rr, r;-- C ,  

potentiating the respondent's existing concerns about the P -=. 

respondents on this measure. The 'mean scores observed at ail ' 

, . 
measurement points for this measure were in fact very high. 

p. 

/' \.- 
Further support Lor* &count was pkovided aoecdotaU-lp+-a-= =-- 

*/' 

small number of women intthe study who expressed a strong 
t 

. negative reaction to thekoncern about Abortion Questionnaire. 

Indeed, one subject pushed the form aside and refused to 
'u- 

complete 'it. 

~dditional support for t h i ~ e x p ~ a n a t ~ i c x l c ~ r n ~ d i r e c t L y  

from a study by Norton ( 1 9 8 0 ) ~  who reported that attempts to 
+ 

therapeuti,cally reduce anxiety among women awaiting Annio had 

the paradoxical effect of increasing their anxiety.   or ton 

suggested that the therapy had disrupted a "minimizing" coping 

style that these women employed to reduce their asqessments 
1 

the risks involved. The therapy disrupted this coping strategy 

by making the risks more salient. In the present study, women 
- -- -- - 

may also have minimized thexgossibjlity of having an affected 
/- 

t 

- -  - - - - 

child and thePnGd fur termination, a strategy that was 

momentarily disrupted by.the Concern about Abortion 
. - - - -  - 

4 
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- 

<.  _ - - --T-r =-"r'?l""̂ c;̂ "* failmule Lo find 
--- I <a* 

- differences between the two groups has to do with the &me of 
- 

administration. No differences wayld be.expected atSime 1 ,  just 
- 

- 
b 

prior to randomization into 'the study. The second measurement - 
s -  

/' for both groups at Time pr .. foliowed closely the diagnostic '? 
- -1 procedure, which itself would focus the women's awareness of 

-- - 
- - - - - -  - - - - - - - - 

- - - -- - - - - -- - -- - -- - 

risks involved in prenatal testing and the possibility of 

subsequent termination of the pregnancy. The administration of 

the questionnaire would further intensify their concerr~s, hence 
I * 

- -- - --- - - -- -- - - 
- - - - 
- - --- - 

- -  -- - -- ----- 
-- - - - - 

the elevated scores at this measurement point., In short, this is 

not a time when tbese women are likely to make qn objective 

-appraisal of the advantages of one type of abprtion procedure 

over another. 0 

That women would find the possibility of termination 
t 

- T S l B i w i n ~ ~ m n ~ o  more emotionally disturbing than termination 
I 
I 

following C V ~  still seems a plausible hypothesis. It is 
n 

suggested that either a different format for the questionnaire, 

different assessment times, or both, may be required to 

effectively bssess this difference. 

1 Procedure Discomfort 

-- 
It was not known 

- - 

at the outset of the study which diagnostic 

procedure women would 'find more The image of a 

relatively large Amnia needle the abdomen 



-7. "' r " - - W 4 7 p  

-- -- --- - - -- - 
- - - 

+ -- - --"FA- 

- + d 

is an evocative one among both patients anenon-patients alike, - 
T - - - - -- , - 

- - - - --- - -L - -- -- - - - - --- - --- 
-- 

and ~ ~ < w o m e n  awaiting ~mnio are quite fearful of this feature 
-- 

~ ~ p r o c e d u r e ,  judging from theit inquiries to the nursiop- L - i 

e 
4 

staff. However, cvs women have reported that the experience of 

tcans-cervical catheter-insertion while in the. lithotomy * 

% ' posit ion is both uncomfortable and 

! personal communication, A' 

F' 
--- ! * /  -- -- 

\ 
Results--•’ or 

'& 
\ ,' 

women found the discomfort associated with CVS to beS.?uch less 1 1, - 
t 

i 
, \ 

i 
than that associated with Amnio. However, the outcome ' 

-. 
- --- 
- app~eherk&oEk-e~~~&~&=~AlffEFk & m m  '&tr~rrg--t~k~-i~4eT4eT- p- 

waiting periods may well have compounded the feelings of 

discomfort they ultimately experienced. The lack,of equivalence 

in PMGA between women undergoing Amnio and th&e undergoing cvs 

i precludes an unbiased comparisonpf procedure discomfort, but ./ k 
> 

. "he magnitude of t>e difference (2 = .002) appears to be- grLeat 
'* 

enough to outweigh concerns about the confounding~'nfluence of 
/ '2 

t 

the non-comparable intervention timed 
3 t  

B 
i. 

su&narE - and Conclusion 
- - 

) 
+ - - 

In summary, pregnant women-who underwent CVSreported-an - 
L 

earlier reduction jn anxiety, earlier development of maternal . 
attachment, and less - 

~hcuunderw~nt Amnib. F l n d m  . . 



number of obstetric compiications and abnormal developmental 
- 

sequelbe. Findings for prenatal maternal attachment that point ' 

- -  

to a suppression .in the devel-opment of attaclkent-to the - 

C 
- 

developing fetus during the second trimester by women awaiting 
A 
V 

Amnio are of interest for at least three reasons. Attachment . 1 

suppression may 1 )  deprive these women of the joy of a wanted 
/ 

' pregnancy dur-ing a-perioa when ple surable feelings may be most % 
- 

likely to occur, 2 )  cause 
- - - - - --- - - 

-e 

about her-pregnancy, limitig the involvement of individuals who 

comprise her social support system),, and 3 )  lead to problems with 
i 

-- 

later, postnatal attachment between'mother and infant. On the 
- - - 

- -- - - - -- - 
- - - - -- - - -- -- -- 

basis of reported procedure discomfort, pregnant women prefer 

CVS to Amnio, although further investigation of patient 
\ 

6-)satisfaction with these two procedures will be required to fully 
1- 

evaluate this comparison. 
- 

I 

Followup and longitudinal research with a large sample of 
- 

children is needed to determine whether the varying levas of 
I 

anxiety between -the CVS .and Amnio groups actually result in \, 

- 
differences in obstetric outcome, infant and child development 

and postnatal maternal attachment. In addition, the intlusion of 
' , 

ja non-trst control group matcheJ for age, SES and 

would provide needed information about the course 

maternal attachfnent among women who do not undergo prenatal 
- - - - (q ---I--- - -  - - 

testing. 3 

The present findings regarding anxiety, prenatal maternal 

attachment and procedure diskomfort provide a preliminary $ 
-- 'e-- - - - 

---- - 

+ P -! 

. rl 2% 
'.4 

4 
\ 

r 
'z 139 

-, 

', 
- 

** 

--- 
* 

-- - - -- - -  - - - - - - -- - - 
-L 2 - - --- --- - --- - ----- 



- 

4 ,  

indigation that given equivalent procedural risks for both CVS 
- -- - - -- 

- - and Amnio, CVS appears to b e  the -prenatal didghost i~proceaufe-- - 
-z7:+ . - , -A+& 3 I 

- 



APPENDIX A 

Specimen Set of Questionnaires 

(~xcluding the Mood-Affect Adjective Checklist) 
- 



BACKGROUNG INFORMATION 

Group Code, 

P a t i e n t  €ode 

Address 

Telephone 
- - 

-- - - - - ~- ~ -- ~- ~ - -  ---- ~ ---p---- ---pp- 

7 ~ -  - - - -  - ~ - - - ~ - - -  - - -  ~~ - - ~ - -  - - - - - - - - - - 

D a t e  

Your age a t  the time of amniocentesis or chorion v i l l i  sampling (CVS)?  

R e p r o d u c t i v e  h i s t o r y :  

How many c h i l d r e n  do you have? 
- 

How many p r e v i o u s  p r e g n a n c i e s  have  you had? 

. How many p r e v i o u s  m i s c a r r i a g e s ,  
-L 

A a b o r t i o n s  and s t i l l b i r t h s  have  you had i n  t o t a l ?  

b - 
Occupati on: 

Mother  at h'er 

Annual Fami l y  Income 

under 
$1 0,000 

- Living Arrangement i 

( c i r c l e  c n ~  ):  



- -- - -- - -- 

-l 

-Maternal Attachment-. to Fetus Form (MAFF) 
--- L 

- - - - -  -- -- -- - -- - - - - - - - - -- - - - - - - - -- - - - - - - - 

1 On each  o f  t h e  two l i n e s  be low,  p l e a s e  mark %an "X" a t  

a p o i n t  t h a t  b e s t  d e s c r i b e s  your f e e l i n g s .  - 

1 .  How c l o s e  do you f e e - 1 - t o  your baby - now - t o d a y ?  

c l o s e  c l o s e  

i 2 .  .How c l o s e  do you th ink-  o t h e r  women i n  a  s i m i l a r  
n i t - o i L r t c ~ P P  1 a b i e  s ~ n o w - - t c 3 4 ~ 3 3 C ~  

L - 
- 

n o t  a t  a l l  e x t r e m e l y  
c l o s e  -- . c l o s e  

. * 



concern about Abort ion Questionnaire (CAQ) 

-1 

- -* 
A s - a r e U W ~ e  t ts 

of your prenatal t e s t  will reveal that your baby -c disorder. 
A1 though i t  is unlikely to  happen, we would l ike you t o  try to imqi  ne - L 

L 

that  this  has occurred i n  your case., You might  f i n d  t h a t  closing~your % 

eyes briefly will help you make the scenenoremvivid. Try t o  be aware 
of how you t h i n k  you would react to this  situation and then complete 
the fol lowing scales based on your feelings concerning the event. - 

Y O U  HAVE J U S T  LEARNED T H A T  Y O U R  B A B Y  H A S  A G E N E T I C  
D I S O R D E R .  A D O C T O R  OR C O U N S E L L O R  I S  D I S C U S S I N G  T H E  
P O S S I B I L I T Y  O F  T E R X I N A T I N G  YOUR PREGNANCY-THROXGH-------- --\ 5 A B O R T I O N T  HOWDCF Y O U  m? 

not a t  a l l  somewhat moderately very much 
Y-; 

calm 

tense 1 2 3 4 
\ 

s tra i ned 1 2 4 3 4 

a t  ease 

upset 1 2 3 . 4 ' - .  
. I 

A- 

satisfied " 1 7 ? 4 
r- 

frightened 1 2 3 
- 

4. 
e 

comf orta bl e 1 2 3 
--- - 

4 

$el f-conf ident 

. nervous 

j i t t e ry  

indecisive 

re1 axed 

content 

worried 



a t  a l l  exttemely 
uncomfortHble 



Procedure Discomfort Scale (PDS) 

- amniocentesis, please mark 

t an "X" a point t h a t l b ~ s t  describes - 
your feelings duri g the procedure. 

-- -- - -  - - -  - 

I; 

no discomfort 
at all 

extreme13 
uncomfortable 



Followup Questionnaire 

1 
Is there anything you would 1 ike t o  have ;hanged? 

. 
Would you plan t o  have another child i f  possib~le? Yes . No 

I f  "yes," wou1 d you want prenatal t e s t ing  aga.in? Yes No - 

amnidcentes i s - 

chorion v i  11 i sampl i ng 

I f  "no," what i s  the reason for you decision? 

P Is there'anything e l se  you'd 1 i ke t o  add concerning your genetic counsel 1 i ng, 
-- 

prenatal tes t ing  , feel i nqs toward your babhy y o ~ ~ r e r e n t _ ~ m d i t i n n - o ~ r - a ~ n y ~  
-- - other topic? 





I r' - - - -- - - - - - -  - -  

Analyses of Variance 
* / 

-- A~ -- -- 

--- - - - - - - - -- - - -- - - -- - - - - 

for Background Variables - 7'' 
f * ,,' -- 

1 
/ -- P- - - - -- 

I ," 

Name - - Source - df - E MS - - F 
. - 

?/" 
/ 
/ 

r ,  

/' 

Number of Group 2 ,' .48 / 

- 2 7  .76  
/ 

Children Error 70 , /  1.78 
/' 

Fetal Loss _ Group 

Error , 

- - --- 

* Results are significant 

**Results are significant after correction for multiplicity 



Name I - Source 
* - 

Time 

Error 
- -  > - 

CVS : Time 
. . 

TI vs. Tpr. 

cvs : Time 

Error Tpr. vs. T2 

cvs : ~ i m e  

Error T2 vs. T3 -- -- 

Amnio: Time 

Error 

Amnio: Time 

Error TI vs. T2 

- -- 

* ~ e s u ~ t s  are significant 

"Results are significant corwtion for niultiplicity 
-- 

after 



- 

Amnio: Time " 1 . 5.12 1.06 - 3 1  

T2 vs. Tpr. Error -' 24 h 4.83 - ./ 4 

,Ti me 1 231.84 39.37 .OOOO** 

CVS,' Amnio, Group 
4, 

2 

Non-Part . : TI Error 
- - - - 

7 1 
-- -- - - t 4.25L - - - - - -- - - 

- - - - - 
-- - - f 

-. 

3 

CVS vs. Amnio: G p x  Tm 2 1 .O 34.98 5.55 .006* - 
, 82 TI ,T2,T3 Error . . 6.30 

CVS vs. Amnio: Group 

' CVS vs. Amnio: Group 

Error 50 13.68 

CVS vs. Amnio: Group 

Error 5.30 

* Results are significant 
. 

**Results ere signif nt after correction for multiplicity 
- 7- > - - - --- - L 

- 



CVS attr itionc Group i 44.23 2.71 .07 -' - - - -  

Error 25 16.30 

I - 

CVS attrition.:. Group 2 A 73.75 4.14 .03* 
e I, 

TPr . Error " 25 '1 7-80 - 

% - - - - --- -  - -- -- -p--LpL - - - - - 

- .  

C F  attrition: Group 1 .  28.87 2.41 . .14 
! 

9 e2; - * ,  , ~ m n  i o Group 19.74 2.02 .13 
# I 

attrition: TI Error @ 9.771 . . 
- 

t 
a , 9  - ,Pt ,ci 

2 "- I 
* Arnnio' Group 2 9.25 . . 9 2  .54 

4 .c 4 

attrqtion: -- T2 Error 26 14.81 . , 
L 

C 

? . 
1 

. ,  Amnio Graup 1 33.76 3.00 ' .ID 

: attrition: Tpr. Error ' 23 1 1  .24 * 

*.*Results are signi-ficant affer correction for multiplicity 
L 



&Y.' . , . 4 - * ,  / 

c-- -- -.- ~ - - - ~  
, .; 

-, - ~ -/-- ~-~ - --- - ~ - ~ y -  ~.~ - - 
' . 

- - - ~  ~ --- ~~ - -  - -  ~ -~ --- 

/ ~ . . - - -  - . - . - - - -  
, fl- .. . 

/ .  Analyses of Variance 

Name - source - df . €  - M S %  - 
F- 

F . E  
* 

CVS : Time 3 .82 3 8 ~ 3 0  3.39 .03* 
- . . 

/ 
- - -  T-1 , Tpr , , T2, T3 Error 60 - - 9-13 - -  ~ 

a 
- .  

/ 

- 

- - , - - - - - - - - - - - - - - - - -- -- - - - - - - - - - - - -- - - - 
,* . 

- - 

.- - - - - -- > . . ~ . ~ - 1 .~ J , ~ . . -  - 4 

-.-- 
I I 

Time . ~ 

i . 1  2.57 .21 -65 

27 
- 

+ .  . .Err05 12.3'1 
;. . i - - z - - -  L----rp-pp-- 

- - - - - - - - - - - - - - - - - - - - 
, , =. ,7- - - -- ~- 

. .. I , :A , ~ 

> 

Tpr. vs. T2 

. - 

Time 1 

- 

CVS : Time r.1 17.36 3'?94 .06 
" -.. 
s ', 

- 2 ~ s .  T3 Error 7 0  4-4 1 t 
-' i J' 

1 
/ 

L. 
- 

CVS : Time ' 1 
- -- 

100.60 8.53 .009** - 

. TI vs. T3 Error 20. - 11.80 

- Amnio: 
> 

Time 3 8 9 .Y;*km' 83.32 11.70 .oooo-* 
T%~P 

TI , ~ 2 , ~ p r .  ,T3 Error 63 

* Results are significant 

**Results are significant after correction for multiplicity : 
5 4 ,  

--- -- - -- - -- - -- - -- 

/ * 



B 

Arnn i o : Time , 1 "  6.90 1.74 '.20 y 

t 

. ,  
T2 vs. 
- -  -- 

Amnia: 

Tpr . Error 24 

Time, 1 ,209.45 23.45 ,O0OlX* 

Time 1 

TI vs. T3 ' Error 2? 7.24 , 

- 
CVS, Amnio, Group 

Non-Part . : TI Error 7 1 

- -- 
/ 

CVS vs, Amnio: . , G p  x Tm 2 .93 2f.87 3.45 .04* 
1 a 

TI ,T2,T3- , Error -8 2 

CVS vs. Amnio: Group 
I 

1 .21 .01 .92 

*-Vli~ are: sj;gnlCl~aili  
. . 

**Results are significant after correction for multiplicity 



Name - Source - df 

CVS vs. Amnio: 

T2 

Group 1 

Error 50 

CVS d- vs. Amnio: Group 1 

Error 

CVS attrition: ' Group --.- 3 44.12 2.72 .07 .- 

TI Error 
-- - - - -- - - - 

25 
-P - - -- - - - - - - 

16.22 ' 
- - -- - - --- 

a 
---- - - - - - -- 

1 

7 

- . - 
2" 

CVS attrition: Group 2 . A  4 18.83 .89 -42 

2; Tpr . Error 21.22 

CVS attrition: Group 1 

Amn i o,_ Group 

attrition: TI' Error 

Amnio . Group 

attrition: T2 Error 26 14.86 
r- 

* Results are significant 
.**Results are significant after correction for multiplicity 



Amn i o 

attrition: 

Group 1.  

Tpr. Error 23 

are 
_C-- 

correction for multiplicity significant after are 





, , ~, > . , , - - . -  . .. ,:3&$ - 
- ~ ~ -- - - -  -- - -  ~ - -  - ~ -~ - -  ---- ~ ~ - -  - - ~ - -  \ - - -  r .: -- - .- . .~ - ,  -, 

. ,  . '?.ye . . 
* .  ~ * ,  ', . < ;~$b 

, k - ~ - - -- - --+:*z 
'!!# 

. 
:r. . . . . -> 

. , . " I  ir -;>-$$ 
-,y. .&s 
+; 23 

~ 

..* - .  
-- - - ~ -  ~ -Name - ~ - - 
- - -- - -- 

- . ~-L,..2 . : --h 
.. ~&J' 

Amnio: . Time 1 - 1 1 . 66 2. 50 ; 1~2. . '  ' -  . .I* .. , 
;1 :r 

. *+: . .. -- 

TI. vrs. T2 28 Error 
t 

. -  

- 

Amnio: 'Time 1 2.00 .77 -39 
- 

Error '2 4 

Amnio: Time 1 ' 

Tpr. vs T3 Error 2 1 
, 

Amnio: Time 1 '  

T I  vs, T 3 .  Error 2 1 

- 

CVS, Amnio, 
- . .- 

Group 2 

Nan-Part.: TI  Error 71 _.., 7.29 
-- 

-3 

I 
P 

* 

%@' 

i 
." 

-96 h/ CVSvs. Amriio: G p x T m  2 8.08 1.52 . 2  C 
- - 

I 
T1 ,T2,T3 Error 8 2  1 5.31 

6 
- I 

- .- 
1 I CVS vs. Amnio: Group . 74 . I 1  . 7.4 

TI Error ~5 9 \ 6.64 

* Results are signif'icant 
Y- 

**Results are significant aTter correction for multiplicity 
A e 3 ,. ., , 
+i -- 



T2 Error 50 14.64 

* 

CVS- vs. Amnio: Group 1 

Error 41. 

TI Error 25 6.79 

25 Tpr . Error 
l 

"& 

8.81 
-- 

I 
1 
1 
I 

CVS attrition: Group 1 - q.46 .47 .50 
1 

T2 Error 2 1 13(. 78 
-- 

I 

f I - 
B 

Amn i o Group 3 , 11.42 .21 .89 
I 

attrition: TI Error 28 

I L 

I 
'<\ 

1 -- Amn i o Group 2 181.82 1.23 .21 - 
attrition: T2 Error 26 15,. 33 

- / 
I 

. > 

- L - - -  -- 
- - - 

i + * Results are significant 
**~esults are significant after correction. for multiplicity 



Amn i o Group 

23 " attrition: Tpr. Error -12.72 . 

. 
I 

- 

. . 
* a 

\ 

I" 
4 

, \ 

a I 

I 
\ 

3- 

\ 
- - - - - - -- - 

7 e s u l t s  are ,significant 

**Results are significant after correction for multiplicity . 



--- 
- - - - - - - - - - - - - - - -  - . for ~dtednal Attachment-Self- - .- /-- - --- - 

1 . " 
I - 

I 

/ 

' 1 - -  - 

1 
- 

Name - 'Source , d f - e - - MS . - F 2 
I 

.- 
A r 

CVS : Time 3 .92 108.46 31.65 .OOOO* 
1 

CVS : , Time 1 64.29 20.49 .OOOr22_ 

it 
TI. vs. ~p;. Erro 27 3.14 . 

- -- - - - -- - -- - -- - - - ----A- 
- - - - - - - - - - - - - - - - - - - - 

cvs : e Time 1 

Tpr. vs. T2 ~ t r o r  _. 22 

CVS : Time 1 

T2 vs. T3 Error 2o p 2.30 

U 

3 . 7 1 Amnio: Time 186.59 36.45 .OOOO* 
9 .-- 

63 TItT2,Tpr.,T3 Error 5.12 . . 
-. , 

% 
Amnio: Time 1 11.66, 5.50 -03, 

TI vs. T2 , Error 

. C .  

s are slgnrrlcant 

**~esults  are significant after correction for multiplici.ty, 
r 



-- - - - - - - 
/-- - 

Amnio: Time 1 
3, 

T2 vs. Tpr. Error 24 

A -  

Amnio: Time 1 

Tpr. v s  T3 Error 2 1 I 

4 * 

- - 
CVS, Amnio, ~ r o u ~  

Non-Part.: TI Error 7 1 

CVS vs. Amnio: G p x  Tm 2 
+ 

Tl,T2,T3 Error 82 4,22 

CVS vs. Amnio: Group 1 .62' .04 .83 

Error 59 

_ - .- CVS vs. ~mnio: G ~ O ~ P  

CVS vs. Amnlo: 4 yroup 1 

L 
T3 Error 4 1 7.27 

**Results are significant after correctinn for multiplicity 



- 
- - - - - -  - - - -  - - -- - -- 

! 
/ 

.--- 
L& - - - -  

/ , .  
Name - - - I 

- Sdurce df - e --- - - i MS 
I - F - 

9 - 
L' 

a f  q ,  
/j , 

CVS' attrition: ~ r o u ~  3 I 6.0.9 8 .70 ,/' 

T t \ 
\ Error 25 
\ 

\/ 
\ 

P- 

CVS attrition: Grow* 2 I*. 90 .14 .87 

Tpr . Error 25- 14.01 
- 

, 
-r- - - -- - -  A -  1 -- - -  -- - - -  - - - - - - - -- - - - - - 

CVS attrition: Group. 1 

- 
T2 Error. 21 

Amn i.0 Crsup 

~ r r o r  
,2 attrition: TI 28 - * 15.21'- 

, I ,  ..- ,* - 

Arnn i o 

attrition: T2 Error 26 14.52 - 
-- -- - - - - - 

I 

Amn i o Group 1 5. ' )  3 -36 -55 

.- - - --- attrition: Tpr. Error 23 9 4 ,"25 

V 

**Results are significqnt after correct ion for multiplicity 



- 

for Maternal Attachment-Others 

- - 

t I 

/ \ 1 - 
i ' -* 
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