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name |Description Base value range Source

u elcs |Jutility of elective cesarean section with no complication 0.9999 0.99-1.00 §Authors
u_emcs |utility of emergency cesarean section with no complication  ]0.9997 0.99-1 Authors

u md |utility of maternal death 0 0-0.2 Authors

u fd utility of fetal death 0.7 0-0.9 Authors

u hys [Jutility of hysterectomy 0.95-(p Imp+p sp)*0.1§0.4-0.98 |Authors

u ui utility of long term urinary continence 1-[0.02* 1/(1+r)30] 0.7-1 Authors, 13,14
u pop |utility of pelvic organ prolapse 1-[0.02* l/(1+r)30] 0.95-1 Authors

u mifnd Jutility of major fetal neurologic deficit 0.7 0.4-0.9  JAuthors,13
u_mcfp Jutility of major complication in future pregnancies 0.96 0.7-0.999 JAuthors




11

DIRY 79V DMIWIT 022XNTA PR OW NPYING 237V YOATY 1NN IRAIW 2OPWT 05 1) 020K
.NMD02 2PN

2w NPYINT TV ¥ARI D DY 017 NTIRID wawn XM 1-2 D72 vapl nopnan a7 YW nvving 1w
7AW .79 A0 YW NI AVOIN FIW I 200 MINCIT YW NOVING T P20RRI SI0°Pn MmNt
0°°0°p 2MININ ¥I°I°2 NI O¥ 19K 2wl av b wo 7% NICE %W clinical guidelines -2 mon»ni
P OTIVY IMIN2 03 NOPONNI 7092 TWRA M0 MDA 1792 0°27 0°IPR2 M9 TV 1R 2w .00
N9VINT T IR IR NRWD WY DTN NORONNIN A0 YW NYYING IV T2 77pR2 .07 0°912°0 RYD
TTOW 77PR2 .TMR2 NOAYA PNA A0 37070 12°20aY DOWI 13w 10T 98 J20pIRT SI0°R0 NI b
N TINT I VPIRA 0PI MDA YW NYYING TV IR AR IRW 1PN 77000 YW N9 Y

NY°2p2 .7127 NPIPANA RXNIT NI 107 (NOP°NIIT 37°97 NRWY) 22°0RYRT 0P MNP SW noIna 1w
D DY DRI INIR 3R TIRA 19N 737 1IN .0°°93991 0209101979 ,0°°R197 2P 1AWNA P01 TV
777 0% MNP0 70 DY NIRRT 1.5 97 79n? 1107 220RPR 0% MNP MR M2vR
T ,n*5395 arnan 72000 T nepnan a7h Sw amsyn ovnw v vynd X7 NHI AN AR NowRb 99
Y2 PYN QITY MO MDY 19072 P2PVPORT PI0°PN NI ,AWORT NN .ONY TN 9w NYINT
IPY 117127 RO ,77°00 PN DY 00w AWORD NIN1 O2OVROR 10 MINC DY auhnaa Ingy mnian 710
MIN°IAN 7191 °N22 PO OPAY ,MINN0AT QNAWY 3720 Y102 19IR DY DLW R 12121 MN°IT DR Y2 0N
DR 172V KOW 37207 NMR02 2w NPPXT N IR NOWRT ,IWIRA 102 7IN°I VXA 77290,
QOVIDINT DWW 0°212°0 10191 R 0P MNP W NMINI0IT MINNT YW a1 M9pwa .nvvans 70 nonn
MO MINCIAA 7191 9072 PRI D1TW 2OVIIR PO RDR ,0°°70°P0 0NN poNa DWnInGT L Pyl
1R 92 .standard ganbling W 70 w2 nHYING T HR 1YAT 2YD 2OP0WA 1109W NRY 20PN
NIn 9Y ,Y¥IY 7397 107 (207 2°212°0 ROY 1) 0120RYR 00D 2UMIN°I 783 MY DX IIRY
N7 YRR NIn Sy 0907 0°°10°R 22N 3000 Y29 70770 211747 00 0PN IR LIAR R N Vnb
N 101 12 991 MW BYA X7 19027 .0.9997 W nHYIN TV TV AW 107 AT 1907 LINR TR
23T IN0A NOYINT IV MW DYDY DX P72 277 227V N2 270 DR PI72W

MIN°I7 YW 1"MIN0N7 171 NN 37700 DR 30 M0 9210 770 2090 M 0D a1 10
A9977 A7O9 CIDIR 1w SWn TINI T DTN PTAIW NOVING TV 20PN 0P

T1W 277 NN YW MYRwRT .am NI S NYVING TV 1T ,A0W DYA TR YapIw A0 1YY T
%3 ,PO0 PR .M A2 NP0 107,07 MIVAWA DY 3ODWNT TN DNAT IWRD ,AWORY WK 92 M2y
TWORD WRN D°T2° TW2A NI AWORD NP 7277 SMYAYR PWRIT 73197 NR? AWOR2 a0 DN
7T12°77 N°1202 2170 797 RIAW 72 ¥apI On0 N2 YW NYYING TV 72707 L0079 TIva NIYNVA 1KY

FRkah



12

DTV NN JTW WARAD INW DRI DWW NOYING TV 1197 MND0A 9 PV 119701 32 ,INR NN TV
AN W A2 37T R . 100.96 17 1w A Bw nhIng 9 %3 ¥ap 070 0%A¥n% NHYIN
N2 3% 170, 1-2 219 20 1nw 0.98 5w noyIn 7w aphi 1991 1OW ATava T T a0

,TINRD IR, 3w 0N1N00 MIMIPRR MR RY YA QOINR NOYIN 237 YW 0°027 937 L3N NnD 1N
2599 0NAW TIRNIN NARN WIOIIW D27 DK DI ,NHYINT 0V P71 12 v

JIXPT MITIPAY 2999210 2003V W NYYING 927V DWW 199310 WAR1 YV AXRT MTIPI DW NhYINg 23av
WRINm a7%2 .1 700 T AP S0 N9VING TV ,NN217A0 AR NTIPIR 0°012°0 WD XY 77002 ,1m9)
772 .712°0 WNIR DWW NPYING T 0 %P DT 2w N9VING 7Y ,N02170 AXPa NTIPIR TR T12°0
DTV HW 199357 797 AXR NTIRI MR 2w NYYINT 7V ,N0217A8 AXPA NTIPIA A9V 0°012°0 NI Wwiinm
0°°170 PR NYYVINT 937V 2 037 7Y N0DANK NYYINT 237V HW 3T 79927 WAINAw 2°312°07 DWW NYyIng
D90 PP TPER NOYINT SIIWW DOWI AN P MY 1R T 2801 1907 03T 00 0 . Bawa T
1M I DAY 17 TN NYYIN TV 10PN AWK AR NDXN2 2°212°071 TIRA DWWATY FWOR RANTY w3 TR
DR 27IMAW NHYVINT 23V T TINRY 770 2Y N7 YV DR 7207 RY NI DY LNRT OV AR 2R Dntaxh
19901 57 DY AP MTIPI DWW NOYING 237V W NX 1Y 21w AR 727 7702 0990

9932 2177 Y9I AR MIAR NI YW 2007 ,RANTY AT KD 10 0OV DR WK Y2 0°912°0 D10
777 777 12°09 YL 2P W AR PIT2R 10X T 72001 LAT90 IRY 07w HW 27 1901 ma ,man
NONIY T D727 97102 117X 1KY 1277 IO 270N 237V NIman a1 1 9w Imvawn am (discount)
XIP3 737 TIAR .7IW 2T D107 TR DD T12°077 2w 10709 2 11¥2P 1K ,PI22 DRYPY 1021 AmiTa 712000
399 NYYVINT 7Y DX YR AR 2pnn? arNTa .0-15% 12 5w miva ¥ap1 X (r - 37ava) a7
JDW DM W 12007 307 1T PAAY YEIR WK A0 1200 LAT0R NRY 271w 30 3991 112°07 12 281
STV TWNTA IR POV L, MTYMRN 02YY TI2°00 12 WP DT T 71290 YW YOI 1A 0272 10T 0P
727991 7T 117 PW INYIWR DT 72 21727 W2 IR PR 0°212°07 N1 YXI2 RY PV W 000037 12302

DONW TSN XA NIRRT MINT P TIYR 1veea



13

<R9212°0 Mmaw

clinical -2 WY1 27 W12W .M WINW AWV 221 0°212°0 YW aNITPIw DR R1kAY NIn Yy
71%°P2 X National Institute for Clinical Excellence-i1 "y yo1w »70°p min°1 X112 guidelines
L2920 KDY HYOW TN 27 NNX MY 2N21 R 21w M0 MMpn 688 Yy ooann a1 7aon NICE
,NICE Guidelines-2 R¥1 w117 7o7W 1301 77°02 .79 0°197% ,0°72° XD ,NT270 ,0°771 ,2° 001070
NIPIWAN PN .72°07 772017 T IPRR NI WANWaY XPW 7290 AN 702,07 N1 W vl
o¥ya 171 . *Term Breech Trial-n owa 5731 *3°%p 2pmn v manol NICE guidelines-i1 1191 omx
Term Breech -2 NRT oV .1°p°N01 77°92 9200PPK °10°0 MN1 1°2 ANWAY 7°1°7 21737 22017300 pnni
"1 X177 Term Breech Trial-77 .223%2 120 nWonan Y212 Gwyaw wnsw: 132 N1271 M2 Trial
MR 2w 2,088 990 pman LMY AXNa Hwa 129 7927V 719 DLW IR PI727 Raw 91710
-5 w3 o'oY YXIA 2O1INIT MINCI .OOIMING 0°212°0 KW NPRWY uyw 00w 1,596-1 2n7p1m 09912707
T YW 0% NI T 2w 43.5% ,0%P° N0 700 IXPIW 22w NXIAp 27p2 intention to treat
TIIRY WD W 197 .WRI A¥N2 R¥AI 72957 172 DIPP°NTI MITO92 221070 19K S0P mMIN1? Nava Hw
77°92 797 M0IAY 2°W1 272 0°212°07 MWW DR NARIN AR 7T IPAn2 NP N0 790 N¥IApa 00012000
7°7 XD 072 0P IR MVPAAT TV 001277 1 1IN0 021N 02 0°7pR2 LWRD A¥N2 D2 NNl
NICE -218¥71 X2 T 072 70w 2211037 WK .7 WK 22012 WY AWyl InR SNIDK SN1N90 Mpn
*5 5y Pubmed NIy yXaNT Y70 WD .ORKRAT MK 0D Y 2R MMpHa wntw nwyl guidelines
NP2 17921 RHW 2787 1175 ,2004 IR IROW 200ARD O¥ WAT QW WK ,N1VINDT WIDT MPn

NICE-1 v n1noon

NIY'A1 NINY 112V DD NIVI NIVYNAD YV2 0'212'0n Y'Y 112y 0DV TIDM 12 7o

name description Base value [range Source
p_emcs probability of emergency cesarean section 0.089 0-0.2 30,37
p_fdelcs probability of fetal death in elective cesarean section 0.001 0.0008-0.001 12,33,34
p_fdemcs  |probability of fetal death in emergency cesarean section 0.001 0.001-0.0015 12,33,34
p_fdvd probability of fetal death in vaginal delivery 0.001 0.0002-0.0015 12,33,34
hyselcs  |probability of hysterectomy in elective cesarean section 0.0006 0.0006-0.008 12,29,30

hysemcs |probability of hysterectomy in emergency cesarean section 0.002 0.002-0.008 12,29,30

hysvd probability of hysterectomy in vaginal delivery 0.0002 0.0001-0.0003 12,29,30

mca2cs _ |probability of major complication in delivery following two cesarean sections 0.075 0.01-0.1 39,40

mca2vd |probability of major complication in delivery following two vaginal deliveries 0.00859 0.005-0.01 12

mcacs probability of major complication in delivery following one cesarean section 0.043 0.01-0.07 39,40

mcavd probability of major complication in delivery following one vaginal delivery 0.00859 0.005-0.01 12

mdelcs probability of maternal death in elective cesarean section 0.000029 0.000011-0.000059 112,30,31

mdemcs _|probability of maternal death in emergency cesarean section 0.000136 0.000097-0.000182 }12,30,31

mdvd probability of maternal death in vaginal delivery 0.000017 0.000011-0.000021 }12,30,31

ndelcs probability of major fetal neurologic deficit after elective cesarean section 0.0025 0.0015-0.0025 12,33,35,36

ndemcs |probability of major fetal neurologic deficit after emergency cesarean section  ]0.0025 12,33,35,36

ndvd probability of major fetal neurologic deficit n vaginal delivery 0.0025 0.0025-0.003 12,33,35,36

popelcs  |probability of pelvic organ prolapse after elective cesarean section 0.03 0.01-0.0498 12,25-27

popemcs |probability of pelvic organ prolapse after emergency cesarean section 0.03 0.03-0.07 12,25-27

popvd probability of pelvic organ prolapse after vaginal delivery 0.05 0.05-0.083 12,25-27

uielcs probability of long term urinary incontinence after elective cesarean section 0.096 0.045-0.11 12,20-25

uiemcs _ |probability of long term urinary incontinence in emergency cesarean section 0.099 0.05-0.13 12,20-25

P,
p
P,
%]
P,
P,
p
p.
%]
P,
P
p
P,
R
P,
%]
p
P
p_!

uivd probability oflong term urinary incontinence in vaginal delivery 0.167 0.073-0.18 12,20-25
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Probability of hysterectomy
in elective cesarean section
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Probability of hysterectomy in vaginal delivery
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%] probability of one more pregnancy: 0. to 1
B probability of major complication after two cesarean sections: 0.01 to 0.1

probability of another two pregnancies: 0 to 1

probability of major complication in delivery after cesarean section: 0.01 to 0.07
8 probability of urinary incontinence in vaginal delivery: 0.073 to 0.18

| probability of hysterectomy in elective cesarean section: 0.0006 to 0.008

E3 probability of urinary incontinence after elective cesarean section: 0.045 to 0.11
=1 probability of pelvic organ prolapse after elective cesarean section: 0.01 to 0.0498
[ probability of emergency cesarean section: 0 to 0.2

probability of pelvic organ prolapse in vaginal delivery: 0.05 to 0.083

B probability of fetal death in vaginal delivery: 0.0002 to 0.0015

Incremental Value [ probability of major fetal neurologic deficit after elective cesarean section: 0.0015 to 0.0025
3 major complication in delivery after vaginal delivery: 0.005 to 0.01

-

L e e e e e e e T
-10.00160  ©0.00090  =0.00340
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R E¥ utility of major complication in future pregnencies: 0.7 to 0.99

E:l B utility of long term urinary continence: 0.7 to 1

W utility of elective cesarean compared to vaginal delivery: 0.99 to 1.001

]
E utility of pelvic organ prolapse: 0.95 to 1
D EJ utility of emergency cesarean compared to vaginal delivery: 0.99 to 1
I B utility of hysterectomy: 0.4 to 0.98
l £ utility of major fetal neurologic deficit: 0.4 to 0.9
' B utility of fetal death: 0. t0 0.9

|

[ utility of maternal death: 0. to 0.2
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-10.0260 -00.0110 =0.0040 =0.0190

Incremental Value
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R e | Fa utility of major complication in future pregnencies: 0.7 to 0.99

H utility of long term urinary continence: 0.7 to 1

utility of elective cesarean compared to vaginal delivery: 0.99 to 1.001
probability of one more pregnancy: 0. to 1

\
\
\

8 probability of major complication after two cesarean sections: 0.01 to 0.1
B probability of another two pregnancies: 0 to 1
B4 probability of major complication in delivery after cesarean section: 0.01 to 0.07
B probability of urinary incontinence in vaginal delivery: 0.073 to 0.18
3 probability of hysterectomy in elective cesarean section: 0.0006 to 0.008
10.017 -20.002 20013 =0.025 discounting on complications per annum: 0. to 0.15

H probability of urinary incontinence after elective cesarean section: 0.045 to 0.11

Incremental Value [ utility of pelvic organ prolapse: 0.95 to 1
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Summary

In 1937 the rate of cesarean sections in Boston was 3%. For primiparas, the rate of maternal
mortality in cesarean section was 6%'’. At that time no one considered performing a cesarean
section without a medical reason. Since then, various improvements in operating techniques,
anesthesiology, infection control and blood banks have lowered the risks attributed to cesarean
section compared with vaginal delivery’. In addition, life expectancy of women is higher and
the number of children per family is lower. As a result the damage to the quality of life in
older age, such as pelvic organ prolapse and incontinence becomes more meaningful. These
complications are more common after vaginal birth than after cesarean section and as a result
vaginal birth (physiological birth) is no longer taken for granted.

In April 2004 the clinical guidelines by the National Institute for Clinical Excellence on
cesarean section was published''. In March 2006 the NIH published a statement on cesarean
delivery on maternal request®. Both documents were written by a team of specialists that went
over much of the literature on the subject. These two documents did not give a clear
recommendation preferring one mode of delivery over the other, but they do emphasize the
need for finding a solution that is suitable for every woman.

The rate of cesarean section as a whole and specifically cesarean section on maternal request
is on the rise. According to the NIH statement the rate of cesarean section today in the US is
the highest ever. Data from other countries in the developed world shows that this trend is
global and not restricted to the US®.

A randomized controlled study on the subject, like the one done a few years ago comparing
vaginal birth with cesarean section in the management of breech term delivery, was not done.
There is a debate about the feasibility of such a trial’. It seems that such a trial would not be
made in the coming years, mainly because of the difficulty in interfering with such an
important decision in a woman's life, a decision that she has an opinion on.

In the absence of randomized trials and because of the difficulty in performing such a trial,
there is a hunger among women and obstetricians for tools that will help comparing the
different modes of labor'®. These tools are needed to provide women with clear and reliable
data on the different complications of each mode of labor, the rate of these complications, and

to help in making the right decision for every woman.
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In this paper I tried to compare the two modes of labor by building a theoretical model.
Through analyzing this model which is supposed to reflect reality and to include the different
variables that influence the decision, I hoped to reach some conclusions. The model used was a
decision tree which is used in different fields for analyzing complex decisions. The decision
tree helps to compare a number of clinical approaches, each approach constituting a branch in
the tree. Each branch divides further into smaller branches that represent all the possible
outcomes of each strategy until they reach end points.

The decision tree compares women that choose to try a vaginal birth, to women that choose
an elective cesarean section on 39 weeks of gestation. The rate of the various complications
was gathered by scanning the literature on the subject. Because there is a large number of
complications attributable both to vaginal birth and to cesarean delivery, it was necessary to
decide which complications will enter the decision tree and which ones will not. The criterion
for including a complication in the tree was that the complication had to create an obvious and
meaningful morbidity over a long period of time.

I have compared the two strategies by using the method of utility analysis. The utility values
are supposed to reflect the quality of life. The utility values were reached by the authors, by a
method called standard gambling, while studying the literature for those complications that
their utility values appear in the literature. The utility value of an end point was calculated by
multiplying the utility values that led to the end point. Calculating the overall utility for each
strategy from the utility of the end points enables us to choose the better strategy. A
discounting was made for those complications that appear only many years after the birth, such
as pelvic organ prolapse.

Finally, because the results depend on the different variables, entered into the decision tree, a
sensitivity analysis was made for all variables. Sensitivity analysis provides a tool for
estimating how changes in the different values might influence the results and in this way, find
out which variables are most influential.

In order to learn about the preferences of women that went through both cesarean section
and vaginal delivery, a survey was made. In the survey, women were asked about their labor
experience and about their views on the best mode of delivery and the decision upon it.

The results of the model show that the desired birth plan is an important variable when

deciding upon the preferred mode of birth. According to the model, when women desire one
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child, the approach of cesarean delivery is preferred. On the other hand, when a woman
desires three children the preferred mode of delivery would be vaginal birth. A desire for more
than three children will only emphasize the benefits of the vaginal birth approach. A plan for
two children is borderline according to the base values of the model with a slight preference
toward cesarean section.

The results of the decision tree show three other topics that have a vital influence on the
preferred mode of birth apart from the birth plan. One is the morbidity associated with
weakening of the pelvic floor. Another is the rate and character of complications in future
pregnancies and last and most influential is the attitude of the woman and the authorities
toward the different modes of delivery, which is represented in the model by utility values.

A bit surprising is the fact that other complications that are much more uncommon such as
maternal and fetal death are of very little influence on the preferred mode of delivery.
According to the model, a change of the rate of these complications within the range in the
literature would not influence the decision.

Most of the data in the literature shows that the correlation between vaginal birth and pelvic
floor morbidity is stronger than between cesarean section on request and pelvic floor
morbidity. This is the main reason for preferring cesarean section in the case of a sole
pregnancy. There is still a need to strengthen the amount of evidence correlating the different
modes of labor to pelvic floor morbidity. There is also a need to better evaluate the degree of
urinary incontinence and the time frame in which the obstetric history is in fact a risk factor.

The fear of complications in future pregnancies is a primary consideration in making the
decision about the mode of delivery and is the main reason for preferring vaginal birth when
three or more pregnancies are considered. There is a higher rate of placental pathologies after
cesarean sections . However, the exact effect of previous cesarean section on complications
in futre pregnancies and births remains controversial. The clinical practice pays, in some
situations, the current pregnancy a lot of attention, while not paying the full attention to the
effect a cesarean section in the current pregnancy will have on future pregnancies. A
remarkable example to this is the management of breech presentation at term. Greater attention
should be given to interventions that might effect future pregnancies.

It seems that this approach results from a discounting of future complications made by the

opinion leaders, similar to the discounting made in the model. In the analysis it was shown that
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discounting of utility values is of primary importance and that such a discounting can turn the
decision one way or the other. This fact emphasizes that the answer to the question of
discounting, which rises in decision analysis, is an important answer.

Complications of low prevalence, were of little influence on the conclusions of the model.
The gap between the public conception of a complication such as maternal death and its
importance in the model, can be explained by the fact that the model can disregard all emotions
that come up when discussing certain complications and give it its appropriate weight
according to its prevalence and severity. However, it is possible that this gap is because of an

43,4445
% where the

inherent characteristic of the decision tree, seen also in other decision analysis
model gives frequent and minor complications more influence than rare and major
complications. This problem might be is caused by a problematic evaluation of the utility
values. There is a need for standardization of utility values and a creation of a wide and reliable
database for these values, in order to give this kind of decision analysis more validity.

From the women survey, we conclude that most women think that the pain is more severe
during vaginal birth, while the pain during the puerperium was more severe after cesarean
sections. This demonstrates the need for better pain control during vaginal labor and after
cesarean section. Most women believe that vaginal birth is a better mode of delivery. Most
think that cesarean section on maternal request as the sole indication, should not be allowed.
These views were influenced by the degree of religiosity of the woman and had no correlation
to the severity of pain. One explanation to this correlation is the higher parity in religious
families, which is made safer if the births are done vaginally and not by cesarean section. It is
also possible that the preference of the natural way of birth reflects, in some manner, the trust
in god.

The results of the survey can help advise women, facing the decision on preferred mode of
delivery, on the severity of pain in each mode and on the choice of women that went through
both vaginal delivery and cesarean section. The survey demonstrates that each woman has her
values and opinions that influence her decisions. In the model, these differences will be
expressed through different utility values. The difference in utility values given by different
women will result in different conclusions for every woman that are in accordance with her

beliefs.
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Patient's autonomy means that the patient has full ownership over his/her body and that the
patient is the one to decide how to be treated. In the root of this autonomy lies the informed
consent. There is a debate on how informed should a woman be when deciding upon the
desired mode of delivery*®. The Model in this paper can act as a decision aid and enable
women to have a clearer picture on the risks and benefits of each mode of labor. This leads to a
better understanding of the question and makes the woman's decision, on the preferred mode of

birth, more informed.
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