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Chapterr 3 

Riskk selection, the core of the Dutch obstetric system: 
ann empirical analysis of the ZAVI S cohort 

3.1.. Introduction 

3.1.1.3.1.1. General outline 

Thee general outline of risk selection is discussed in Chapter 2. That chapter de-
scribess all consecutive stages of the obstetrical selection process in a quantitative fash-
ion.. This selection process is described as a unidirectional one: women can only 'up-
grade'' to a higher-risk class (parallel to referral from primary to secondary care), and 
wil ll  very seldom return to a lower-risk class. Both the obstetric registration system and 
thee insurance system have no facilities for a 'degrading'. 

Thee assignment of risk, being a critical part of the Dutch two-tier system, is part of 
professionall  training, supported by guidelines and embodied by insurance rules. In 
thiss chapter we study the indications (labels) for secondary care and the risk factors 
relatedd to available guidelines. We also put the observed probabilities to become a 
'highh risk' into historical perspective. 

Althoughh all data analysis is essentially observational, we believe still some provi-
sionall  conclusions can be made if we are prepared to assume that from a biological 
pointt of view the pregnancy process has not changed that much over the last 30 years, 
apartt from the average age at reproduction. 

Thiss chapter consists of two parts. In the first part (Sections 3.2.1-3.2.5) we quan-
tifyy this selection process using the entire observed cohort of ZAVI S women as starting 
point.. This part provides numbers on the proportion of women selected out of the 
startingg cohort for reasons of high risk ('transition probability'), at the subsequent 
stagess of the pregnancy. Each subsection describes the selection process at a particular 
ramification:: initial high risk versus initial low risk at onset (Section 3.2.1), high risk 
emergingg during pregnancy (Section 3.2.2), during first or second stage of delivery 
(Sectionn 3.2.3), during third stage or direct postpartum (Section 3.2.4) and during 
puerperiumm (Section 3.2.5). After the presentation of some key numbers each subsec-
tionn provides a short description of key risk factors responsible for the risk to be up-
graded. . 

Inn the second part of this chapter (Sections 3.3.1 and 3.3.2) we present a historical 
comparisonn of our quantitative risk selection data with available other Dutch data 
sources.. First we compare the high-risk probabilities observed in ZAVI S with similar 
dataa from the Dutch National Perinatal Databases (LVR1 and LVR2) most relevant 
too this period. This comparison provides a rough estimate of the representativeness of 
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ZAVI SS at the time of the cohort study. Next we compare more global figures of ZAVI S 
withh a set of historical data to analyse observed trends. 

Too facilitate presentation we now first present the approach of analysis and the data 
usedd in Sections 3.2 and 3.3 in more detail. 

3.1.2.3.1.2. Approach and data underlying the analysis of high-risk assignment in ZAVIS 
(Section(Section 3.2) 

High-riskHigh-risk tree 
Riskk upgrades take place all the time during pregnancy. Starting with a cohort, and 

takingg a chronological perspective, the following risk branches of a 'high-risk tree' may 
bee distinguished in order of occurrence: 

 initially high risk; 
 emerging high risk with subsequent referral during pregnancy; 
 emerging high risk with subsequent referral during first and second stage of deliv-

ery; ; 
 emerging high risk with subsequent referral during third stage of delivery or direct 

postpartum; ; 
 emerging high risk with subsequent referral during puerperium. 

Whatt remains is the cohort of low-risk pregnant women, who were not referred 
duringg the complete child-bearing process. These women (and those referred at third 
stagee or later) deliver their babies under responsibility of midwifery care. 

Dataa are dichotomised according to parity. Age (indicator for both medical and 
non-medicall  factors) is systematically shown. 

Fig.. 3.1a shows on overview of the risk selection process as observed in ZAVIS. 
Fig.. 3.1b and c show the risk selection process in younger and older women, defined 
ass < 35 years and >35 years, respectively at expected date. 

InitiallyInitially high-risk pregnancies: comparison with guidelines 
Threee issues are elaborated here to provide background to the comparative analysis 

withh guidelines: 

(a)) the source guideline document used, 
(b)) the data extraction process on risk assignment in ZAVIS, 
(c)) the comparison of observed risk factors assigned vs guidelines. 

Ada.Ada. Guidelines 
Thee obstetric manual Werkgroep Bijstelling Kloosterman list [1] (a later edition is 

knownn as Verloskundige Indicatie Lijst (VIL)) , the official guideline during the study 
period,, is the context to judge risk factors. Risk assignment in this list is connected to 
thee level of care deemed necessary. Risk factors are regarded low allowing for primary 
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Nulliparouss women 
A/=3795 5 

Initiallyy high risk 
A/=515(13.6%) ) 

Initiallyy low risk 
W=3280 0 

Referrall during 
pregnancy y 
A/=9366 (24.7%) 

Loww risk during 
pregnancy y 
A/=2344 4 

Referrall 1st/2nd stage 
A/=9277 (24.4%) 

Low-riskk 1st/2nd stage 
AMM 417. 

Referrall 3rd stage Low-risk 3rd stage 
directt postpartum direct postpartum 
A/=94(2.5%)) AM 323 

Referrall puerperium Continued low risk 
/V=76(2.0%)) AM247(32.9%) 

Multiparouss women 
A/=4236 6 

Initiallyy high risk 
AMM 186 (28.0%) 

Initiallyy low risk 
A/=3050 0 

Referrall during 
pregnancy y 
A/=4200 (9.9%) 

Loww risk during 
pregnancy y 
A/=2630 0 

Referrall 1st/2nd stage 
A/=257(6.1%) ) 

Low-riskk 1 st/2nd stage 
A/=237 7 

Referrall 3rd stage 
directt postpartum 
A/=63(1.5%) ) 

Low-riskk 3rd stage 
directt postpartum 
A/=2310 0 

Referrall puerperium 
A/=70(1.7%) ) 

Continuedd low risk 
A/=22400 (52.8%) 

(a) ) 

Fig.. 3.1. (a) The risk selection process: selection between initially low risk and initially high risk, and referral 
duringg pregnancy, delivery (first/second stage, third stage/direct postpartum) and puerperial period from 
loww to high risk (% is derived from the complete cohort, N=3795). (b) The risk selection process in women 
upp to 35 years, (c) The risk selection process in older women, >35 years. 
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Nulliparouss women 
A/=3617 7 

Initiallyy high risk 
A/=438(12.1%) ) 

Initiallyy low risk 
W=3179 9 

Referrall during 
pregnancy y 
/V=8988 (24.7%) 

Loww risk during 
pregnancy y 
W=2281 1 

Referrall 1st/2nd stage 
N=8955 (24.8%) 

Low-riskk 1st/2nd stage 
W=138 8 

Referrall 3rd stage 
directt postpartum 
N=911 (2.5%) 

Low-riskk 3rd stage 
directt postpartum 
A/=,129 9 

Referrall puerperium Continued low risk 
N=75(2.1%)) A/=1220 (33.7%) 

MultiparousMultiparous women 
N=3608 8 

Initiallyy high risk 
/V=9299 (25.8%) 

Initiallyy low risk 
A/=2679 9 

Referrall during 
pregnancy y 
A/=365(10.1%) ) 

Loww risk during 
pregnancy y 
A/=2314 4 

Referrall 1st/2nd stage 
A/=213(5.9%) ) 

Low-riskk 1st/2nd stage 
W=2101N N 

Referrall 3rd stage 
directt postpartum 
N=57(1.6%) ) 

Low-riskk 3rd stage 
directt postpartum 
N=2044 4 

Referrall puerperium 
A/=62(1.7%) ) 

Continuedd low risk 
AMM 982 (54.9%) 

(b) ) 

Fig.. 3.1. Continued. 
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Nulliparouss women 
N=178 8 

Initiallyy high risk 
A/=777 (43.3%) 

Initiallyy low risk 
A/=101 1 

Referrall during 
pregnancy y 
A/=38(21.3%) ) 

Loww risk during 
pregnancy y 
/V=63 3 

Referrall 1st/2nd stage 
A/=32(18.0%) ) 

Low-riskk 1st/2nd stage 
A/=31, , 

Referrall 3rd stage' 
directt postpartum 
A/=33 (1.7%) 

Low-riskk 3rd stage 
directt postpartum 
W=28 8 

Muciparouss women 
W=628 8 

Referrall puerperium Continued low risk 
/V=11 (0.6%) W=27(15.0%) 

Initiallyy high risk 
A/=2577 (40.9%) 

Initiallyy low risk 
N=371 N=371 

Referrall during 
pregnancy y 
N=555 (8.8%) 

Loww risk during 
pregnancy y 
/V=316 6 

Referrall 1st/2nd stage 
N=44N=44 (7.0%) 

Low-riskk 1st/2nd stage 
A/=272 2 

Referrall 3rd stage 
directt postpartum 
N=6(1.0%) ) 

Low-riskk 3rd stage 
directt postpartum 
A/=266 6 

Referrall puerperium Continued low risk 
A/=8(1.3%)) W=258(41.1%) 

(0 0 

Fig.. 3.1. Continued. 
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care,, high requiring secondary care, or intermediate requiring consultation between 
primaryy and secondary care. The recommendations in the obstetric manual are based 
onn arguments on effectiveness and efficiency. The guidelines as they stand are the result 
off  a consensus procedure in which all professional associations involved in obstetric 
caree participated. As far as possible guidelines are based on scientific evidence, but 
substitutedd by expert opinion in many occasions. 

Thee general rule of the obstetric manual (WBK list) is that low risk should be as-
sumed,, unless signs, symptoms,obstetrical or medical history point to increased risk. 
Secondaryy care should have an additional value in diagnostic and/or therapeutic pos-
sibilities. . 

Inn daily practice, however, the choice of caregiver can be influenced by a long-
standingg relationship between the obstetric professional (midwife, family doctor or ob-
stetrician)) and the pregnant woman rather than a rational choice based on risk assess-
ment. . 

AdAd b. Data extraction 
Thee extraction of the risk factor from the ZAVI S database (Table 3.1) faced at least 

threee difficulties: 

(1)) The classification of risk factors offered by LVR and ZAVI S is limited and incom-
patiblee with the WBK list. This represents a formidable barrier to use registry data 
likee LVR and ZAVI S for direct analysis of risk selection according to the WBK list. 

(2)) The registration procedure with regard to risk factors is neither continuous nor cu-
mulative.. Obstetricians, midwives and general practitioners consider risk factor(s) 
att the booking visit or in case of suspected risk factor during referral. Once high-
riskk status has been assigned, emerging or uncovered risk factors will not easily be 
added.. For example, suspected intrauterine growth retardation in third trimester in 
ann initially high-risk pregnancy due to hypertension, which is a risk factor in the 
generall  medical history. Very likely hypertension will be recorded. 

(3)) No codification rules were available to guide the caregiver filling  out the registry 
formm with respect to risk factors, particularly in case of multiple, related or subse-
quentt risk factors. As a consequence, codification of the medical indication, the 
mostt important risk factor, could either be the first or 'the most important', at the 
discretionn of the obstetrician or resident who enters the data in the form (here com-
puterisedd form) with considerable risk for heterogeneity. 

Preformattedd forms are limited and do not justice to the set of considerations lead-
ingg to the assignment of the medical indication. For example the WBK list prescribes 
primaryy care in the case of first trimester blood loss. In the case of incidental blood 
losss with a viable fetus this is justified, but with recurrent blood loss or blood loss ori-
ginatingg from the placenta the relative risk for preterm birth increases. In the latter 
casee continued secondary care seems indicated. If blood loss during first half of preg-
nancyy is selected as medical indication, this is not conform the obstetric manual. 
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Tablee 3.1 
Initiall yy high-risk pregnancies in nulliparous (7V=515) and multiparous women (TV=1186), by indication as 
percentagee of initially high-risk pregnancies and between brackets percentage of the complete cohort (re-
spectivelyy 7V=3795 and JV=4240) 

Indication n 

Obstetricall  history: 
Caesareann section 
Severee neonatal morbidity 
Pretermm birth 
PPHaa - retained placenta 
Perintall  mortality 
(Pre)eclampsiaa or abruptio 
Otherr obstetric 
Total l 

Generall  medical history: 
Gynaecologiee problem 
Infertilit yy problem 
Endocrinologyy problem 
Chronicc hypertension 
Orthopaedicc problem 
Respiratoryy problem 
Neurologicall  problem 
Cardiacc problem 
Thrombo-embolism m 
Anaemicc related disease 
Other r 
Total l 

Pregnancyy related: 
Multipl ee pregnancy 
Age e 
Other r 
Total l 

Nullipar r 
N=51S N=51S 
N N 

--
--
_ _ 
--
--

133 3 
101 1 
29 9 
25 5 
22 2 
19 9 
10 0 
11 1 
5 5 
7 7 

3535 5 
397 7 

38 8 
38 8 
42 2 

118 8 

ous s 

% % 

--
--
--
--
--

26 6 
20 0 
5 5 
5 5 
4 4 
4 4 
2 2 
2 2 
1 1 
1 1 
7 7 

77(11) ) 

23 3 

8 8 
7 7 
8 8 

(3) (3) 

Multiparous s 
JV=1186 6 

JV V 

252 2 
138 8 
106 6 
69 9 
70 0 
53 3 
57 7 

745 5 

94 4 
32 2 
38 8 
37 7 
19 9 
17 7 
8 8 
6 6 
9 9 

14 4 
36 6 

310 0 

64 4 
17 7 
50 0 

131 1 

% % 

21 1 
12 2 
9 9 
6 6 
6 6 
4 4 
5 5 

63(18) ) 

8 8 
3 3 
3 3 
3 3 
2 2 
1 1 
1 1 
1 1 
1 1 
1 1 
3 3 

26(7) ) 

6 6 
1 1 
4 4 

11(3) ) 

aPPH,, postpartum haemorrhage. 

Althoughh in the presence of additional information the viability of such an indication 
iss questionable. 

Forr our study purposes we decided to reclassify risk factors of each initially high-
riskk pregnant woman into the risk classes available from the WBK guidelines (see be-
low).. Reclassification was performed manually, and took all information into account. 

AdAd c. Comparison of risk information with the WBK list [1] 
Too evaluate if obstetricians follow recommendations of the guidelines in initially 

high-riskk pregnancies we used the following schedule: 
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 'Conform': If the obstetric manual recommended exclusively secondary care or a 
riskk factor which is deliberative, we indicated these indications as 'conform' (Table 
3.2a). . 

 'Not conform': If the manual recommended primary care (Table 3.2b). 

Tablee 3.2a 
Comparisonn of risk information with 'WBK' guidelines: initially high risk as recommended; high risk 'con-

form'' guidelines 

Indication n 

Obstetricc history: 
Caesareann section 
Pretermm birth 
Perinatall  mortality 
SGAA (j><2.3) 
Asfyxia a 
Abruptioo placentae 
Pelvicc floor reconstruction 
Activee blood group antagonism 
Subtotal l 

Generall  medical history: 
Cervicall  amputation, cold knife conus 
Insulin-dependentt diabetes 
Hyperthyroidism m 
Hypothyroidism m 
Epilepsyy with medication 
Bronchiall  asthma with medication 
Chronicc hypertension 
Thrombo-embolism m 
Diseasess related to anaemia 
Ulcerativee colitis, Crohn disease 
Systemicc disease 
Psychiatricc disease 
Subtotal l 

Pregnancyy related: 
Multipl e e 
Pretermm birth (16< GA< 20 weeks) 
Fetall  death (16< GA< 20 weeks) 
Syphiliss not treated 
Drugs s 
Noo prenatal care 
Congenitall  anomaly/unwanted 
Subtotal l 

Total l 

Nulliparous s 
N=515 N=515 
N(%) N(%) 

na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 

18 8 
5 5 
4 4 

10 0 
4 4 
5 5 

25 5 
5 5 
8 8 
2 2 
4 4 
6 6 

96 6 

38 8 
5 5 
2 2 
2 2 

4 4 
4 4 

56 6 

1522 (30%) 

Multiparous s 
#=1186 6 
NN (%) 

252 2 
106 6 
70 0 
27 7 
22 2 
5 5 
1 1 
3 3 

486 6 

35 5 
3 3 
2 2 
7 7 
6 6 

10 0 
38 8 
9 9 

16 6 
2 2 
6 6 
7 7 

141 1 

64 4 
2 2 
6 6 
2 2 

3 3 
78 8 

7055 (59%) 
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Tablee 3.2b 
Comparisonn of risk information with 'WBK' guidelines: initially high risk as not recommended; high risk 
'nott conform' guidelines 

Indication n Nulliparous s 
N=515 N=515 
N{%) N{%) 

Multiparous s 
JV=1186 6 

N(%) N(%) 

Obstetricall  history: 
PPHH with transfusion 
Manuall  removal placenta + / - PPH 
PPHH without transfusion 
SGA(2.3<p<10) ) 
Preeclampiaa with admission without IUGR 
Severee preeclampsia3 

Preeclampsiaa without admission without IUGR 
Assistedd vaginal delivery 
Assistedd vaginal delivery with shoulder dystocia 
Completee tear 
Symphysiolysis s 
Subtotal l 

Generall  medical history: 
Pregnancyy after infertility 
Abnormall  PAP smear 
Repeatedd miscarriage (< 16 weeks GA) 
Intrauterinee exposition to DES 
Bronchiall  asthma without medication 
Epilepsyy without medication 
Previouss ectopic pregnancy 
Subtotal l 

Pregnancyy related: 
Agee (expected date) < 36 years nulliparous 
Agee (expected date) > 36 years nulliparous 
Agee (expected date) 36-40 years multiparous 
Agee (expected date) > 40 years 
Grandee multiparous 
Psycho-sociall  indication 
Latee start of prenatal care 
Hyperemesis s 
Hepatitiss B-positive serology 
Pregnancyy with IUD, removed 
Pregnancyy with IUD, not removed 
Pregnancyy during OAC 
Subtotal l 

Total l 

na a 
na a 
na a 

43 3 

na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 

102 2 
30 0 
12 2 
14 4 
13 3 
6 6 
2 2 

186 6 

1 1 
32 2 
na a 
5 5 
na a 
6 6 
3 3 
6 6 
--
1 1 

54 4 

2400 (47%) 

26 6 
29 9 
11 1 
7 7 
30 0 
4 4 
7 7 
1 1 

184 4 

32 2 
15 5 
11 1 
6 6 
7 7 
2 2 
_2 2 

75 5 

na a 
na a 
5 5 
12 2 
7 7 
12 2 
7 7 
3 3 
1 1 
1 1 

J J 
50 0 

309 9 

'Severee preeclampsia is defined as (preeclampsia with admission in term birth and/or SGA (2.3< p<L\0). 
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Tablee 3.2c 
Comparisonn of risk information with 'WBK' guidelines: initially high risk assigned as 'indeterminate'; of 
thesee risk factors either complete information was not available1 or the specified risk factor was not men-
tionedd at all' 

Indication n 

Obstetricall  history: 
Severee congenital hereditary disease ' 
Gestationall  diabetes2 

Macrosomiaa 2 

Shoulderr dystocia ~ 
Otherr complication in obstetric history 
Subtotal l 

Generall  medical history: 
Uteruss myomatosis ' 
Congenitall  anomaly of uterus " 
Severee heriditary anomaly ] 

Molee -
Hyperprolactinemiaa ~ 
Smalll  stature " 
Corr vitium ' 
Miscellaneouss ' 
Subtotal l 

Pregnancyy related: 
Bloodd loss before 20 weeks of gestation 
Laparotomyy during pregnancy 1 

Ovariann tumour 2 

Subtotal l 

Total l 

Nulliparous s 
N=515 N=515 
NN (%) 

4 4 
na a 
na a 
na a 
na a 
4 4 

21 1 
10 0 
4 4 
3 3 

20 0 
6 6 

10 0 

11 11 
94 4 

14 4 
3 3 

25 5 

1233 (23%) 

Multiparous s 
^=1186 6 
NN (%) 

53 3 
10 0 
3 3 
2 2 

12 2 
85 5 

16 6 
3 3 

--
1 1 

18 8 

--
6 6 

_18 8 
69 9 

15 5 
1 1 

_2 2 
18 8 

1722 (15%) 

 If no decision could be made either due to lack of information (expressed by in 
Tablee 3.2c) or the indication was not discussed in the manual (expressed by 2 in Ta-
blee 3.2c), we indicated these indications as 'indeterminate'. 

3.1.3.3.1.3. Approach and data underlying the comparisons of ZAVIS with contemporary and 
historichistoric data (Section 3.3) 

ContemporaryContemporary comparison with LVR1 and LVR2 
Thee Dutch national LVR data are subdivided in LVR.1 and LVR2. The midwives 

providee the LVR1 data on primary care, the obstetricians the LVR2 data on secondary 
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care.. Although, LVR data are incomplete as 88% of midwives and 87% of obstetri-
cianss participate in the LVR (1993). Nine percent of the children are born under the 
responsibilityy of a general practitioner, only a few are represented in the LVR. 

Iff  primary care relates only to a part of the pregnancy, delivery or puerperium the 
womann is recorded not only in the LVR1, but also in the LVR2 by the obstetrician. 
Linkingg is essential to avoid double counting, but is as yet not easily possible due to 
privacyy legislation. (Actually in 2004 the first successful attempt appeared using data 
off  2001.) 

Bothh registries are hitherto uncombined and refer to different populations as de-
nominator.. Nevertheless we present some best guesses on absolute numbers and tran-
sitionn probabilities derived from LVR1 and LVR2 of the year 1993, being aware that 
suchh comparison is inevitably not perfect. 

HistoricalHistorical comparison with other studies 
Wee will compare the results of our cohort with other national data. 

(a)) Smits (SM) described the results of the risk selection process in a regional cohort of 
womenn who gave birth in 1974 in Enschede [2]. This cohort contained the results of 
20055 pregnancies. The cohort was subdivided in three groups: (A) initially high 
risk,, (B) initially low risk and referral to secondary care during pregnancy or deliv-
ery,, and (C) continued low risk. 

(b)Thee 'Wormerveer study' [3,4] (WV study). A long-term prospective follow-up 
studyy published in 1989. This study is a complete follow-up of all 7980 pregnancies 
inn initially low-risk women in that region during the period 1969-1983. (Our ZA-
VISS cohort also contained the 'Wormerveer' region.) This study focussed on the 
effectivenesss of primary care, including selection performed by midwives in this re-
gionn and the subsequent secondary care if necessary. The risk selection process was 
evaluated,, as perinatal morbidity and mortality and perinatal audit [5] in the differ-
entt groups. 

(c)) LVR data compiled by the SIG in 1996 (SIG-LVR) [6]. SIG Health Care Informa-
tionn published information from the Dutch National Perinatal Databases (LVR, 
Landelijkee Verloskunde Registratie) in 'Obstetrics in the Netherlands, Trends 
1989-1993',, published in 1996. As all the women of the Zaanstreek study were 
alsoo registered in the LVR, there is a partial overlap. The impact of ZAVI S on 
SIG-LVRR will be minimal as it represents less than 1% of the LVR data, hence we 
regardd ZAVI S and SIG-LVR for our purposes as two different data sets. 

(d)) LVR data compiled by Pel and Heres, published in the OBINT study [7] in 1994. 

Thee OBINT study was based on the records of all 92491 women, receiving perina-
tall  care by LVR 1-associated midwives, whose delivery or referral data fell in the peri-
odd from January up to December 1990. 
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3.2.. An empirical description of risk selection in ZAVIS 

3.2.1.3.2.1. Initially high-risk pregnancies 

Epidemiology Epidemiology 
Ourr cohort, defined to start at 16 weeks gestation, started with 3795 nulliparous 

andd 4236 multiparous women. At the gestational age of 20 weeks the first risk selection 
processs is concluded, and the distinction between initially high risk and remaining low 
riskk is made. 

Altogetherr 515 nulliparous women (14% from the original nulliparous cohort) and 
11866 multiparous women (28% from the original multiparous cohort) were assigned 
'initiall yy high risk' (Fig. 3.1a). 

Mediann age in nulliparous women was 27.6 years (standard deviation (SD) 4.5), in 
multiparouss women 30.6 (SD 4.3). 

Off  all 178 (4.7%) older nulliparous women, defined as >35 years, 43.3%) were initi -
allyy high risk and underwent exclusively secondary care, compared to 12.1% in young-
err nulliparous women (Fig. 3.1b, c). Similar results are observed in 628 (14.8%) older 
multiparouss versus younger multiparous women, respectively 40.9 and 25.8%. 

Thee group of initially high risk comprises of: 

(a)) Women of whom first booking visit was - rightly - at the obstetrician. Due to risk 
factor(s)) in the general medical, gynaecological, or obstetrical history the obstetri-
ciann identifies high risk and performs further prenatal care. 

(b)) Women of whom first booking visit was - erroneously - at the midwife. Taking the 
history,, risk factor(s) become apparent and the woman is referred to the obstetri-
cian.. The obstetrician performs prenatal care. 

(c)) Women of whom first booking visit was - rightly - at the midwife. Risk factors in 
pregnancyy (multiple pregnancy) or early pregnancy complications before 20 weeks 
off  gestation (blood loss or congenital anomaly) become apparent at the first book-
ingg or at ultrasound. The woman is referred after the first booking visit or ultra-
sound,, and the obstetrician performs prenatal care. 

(d)) Women with none, or only one prenatal visit after 20 weeks of gestation. This oc-
curredd in 116 women in our cohort. 

DistributionDistribution of observed risk factors/medical indications 
Tablee 3.1 describes the observed indications for initial (permanent) high risk in 

nulliparouss and multiparous women. At this stage risk factors were grouped into (a) 
generall  medical history, (b) obstetrical history (multiparous only), and (c) pregnancy-
relatedd indications. 

Off  all indications for initially high risk 77% (397/515) were related to the general 
medicall  history. In 23%o the indication was related to 'pregnancy-related problems', 
mostlyy multiple pregnancies, but also older women (age). As high age is not a disease 
orr causative risk in itself, but only an indicator, we grouped these women into the ca-
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tegoryy 'pregnancy-related problems'. In 35 of 397 women (8.8%) who were initially 
highh risk related to the general medical history, a pregnancy-related problem coexisted 
(e.g.. blood loss before 20 weeks of gestation). 

Thee median age of nulliparous women whose indication was related to the general 
medicall  history was 29.0 years, that of pregnancy-related problems was 31.1 years, 
thatt of nulliparous women remaining low risk at this stage was 27.4 years. 

Inn multiparous women the majority, 63% of indications (747/1186), were related to 
aa previous pregnancy (obstetrical history), in 26% the indication for exclusively sec-
ondaryy care was related to the general medical history (Table 3.1). In about one third 
off  those with a previous obstetric problem (209/747) a general medical history pro-
blemm was also present. In only 11% the indication to select women as initially high 
riskk was pregnancy related. 

Thee median age of multiparous women with a general medical history risk was 32.5 
years,, of women with risk based on obstetrical reasons 30.6 years, of women with preg-
nancy-relatedd problems 32.6 years, while the median age of women of remaining low 
riskk was 30.3 years. 

PriorPrior considerations on classification of risk factors/indications for initially high risk 
Fourr major initial high-risk groups deserve special attention for reasons of classifi-

cationn and conformity assignment: previous preterm birth, previous perinatal mortal-
ity,, previous (pre)eclampsia and advanced age. 

 In case of previous preterm birth the obstetric manual (WBK) advises consultation 
off  the obstetrician if the last pregnancy ended before 34 weeks of gestation, but if 
thee last pregnancy ended between 34 and 37 weeks primary care is advised. In case 
off  two recurrent preterm births consultation is advised. In our database only 'pre-
viouss preterm birth' was available, but not the specific gestational age of this pre-
termm birth. Since we assumed that the obstetricians followed this guideline in this 
respectt we accepted all records which stated 'previous preterm birth' as risk factor 
ass 'conform' (see Section 3.1.2). 

 In case of fetal death due to umbilical cord complications or infectious disease the 
manuall  advises primary care. In all other known causes, unknown causes and neo-
natall  mortality consultation is advised. Because mortality due to umbilical cord 
complicationss and congenital infections is rare, we accepted the risk factor 'perina-
tall  mortality' as referring to the latter common condition requiring consultation, 
hencee as 'conform'. 

 In case of previous (pre)eclampsia the manual advises primary care; if we observed 
initiall  high-risk assignment without further notice, complete prenatal care per-
formedd by the obstetrician for this indication was regarded 'not conform'. Severe 
preeclampsiaa combined with induced preterm birth and/or severe SGA (defined 
ass p< 2.3) were selected as conform because preterm birth and severe SGA are in-
dicationss for which the obstetric manual advises secondary care. 

 In nulliparous women over 36 years and multiparous women above 40 years (at ex-
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(a) ) 

Fig.. 3.2. (a) Comparison of risk information with guidelines in initially high risk nulliparous women 
(^=515).. (b) Comparison of risk information with guidelines in initially high risk multiparous women 
(7V=1186). . 

pectedd date of delivery) the guideline recommends initially low risk, and delivery in 
hospitall  under responsibility of midwife or general practitioner. An increased risk 
off  complications during pregnancy and labour is recognised, but will become ap-
parentt during prenatal care, like a higher risk of hypertensive disorder and gesta-
tionall  diabetes. Due to a higher risk of failure to progress as a result of insufficient 
contractilityy of the uterus, caesarean section and assisted vaginal delivery, low Ap-
garr score and admission on the neonatal ward, hospital delivery is advised. 

Results Results 
Inn nulliparous women (Fig. 3.2a) 30% (N= 152) of the observed risk factors could be 

retrievedd in the obstetric manual (Table 3.2a), whereas 47% (7V=240) of the high-risk 
casess were not conform (Table 3.2b). In 23% (7V=123) of the cases conformity could 
nott be established (Table 3.2c) and so were indeterminate. 

Inn multiparous women (Fig. 3.2b) 59% (iV=707) of the initially high-risk cases were 
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indeterminate e 

nott conform 

(b) ) 

Fig.. 3.2. Continued. 

conformm (Table 3.2a), 26% (JV=310) were not conform (Table 3.2b) and in 15% 
(7V=173)) the indications were indeterminate (Table 3.2c). 

PreviousPrevious preterm birth 
Thee obstetric manual recommends secondary care if preterm birth occurs before 34 

weekss of gestation. The ZAVI S database did not record the gestational age at the pre-
viouss preterm delivery. Therefore we do not know if assigned indications for exclu-
sivelyy secondary care were justified. 262 women had a previous preterm birth, 194 
weree assigned initially high risk and 68 as initially low risk. Of the 194 initially high-
riskk women in 69 cases (35.6%) previous preterm birth was indicated as medical indi-
cation. . 

Age Age 
Thee criteria for advanced age were 
-- age > 36 years for nulliparous women, 
-- age > 40 years for multiparous women. 
1899 women in our cohort (107 and 82, respectively) met these criteria. Of those 61 

andd 46 underwent exclusively secondary care, and only in 37 (34.6%) and 12 (14.6%), 
respectively,, age was the only risk factor and therefore the medical indication. 

PPH PPH 
Iff  previous birth was complicated by postpartum haemorrhage (blood loss >1000 
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ml)) and/or retained placenta, the manual advised primary care and hospital delivery 
too prevent delay in time in cases of recurrence. In 199 multiparous women previous 
birth(s)) were complicated by one of or both these risk factors. Most women (A^l 17) 
weree selected as initially high risk (59%) and in 105 cases (90.0%) this was the most 
importantt risk factor and indicated as medical indication. 
SGA SGA 

Thee obstetric manual advised exclusively secondary care in severe small for gesta-
tionall  age children (SGA/>< 2.3) and primary care in moderate SGA (2.3<p< 10). In 
thee complete cohort of multiparous women these risk factors were recorded in 151 
cases,, 66 cases of severe SGA and 85 of moderate SGA. In 53 cases SGA was indicated 
ass most important risk factor and the indication for exclusively secondary care. In 51% 
thiss was conform the obstetric manual, and therefore in 49% not conform, when it 
comess to moderate SGA. 

Off  the 66 cases in which the obstetrical history was complicated by severe SGA, 14 
receivedd no exclusively secondary care. Six of these cases were para 1 and exclusively 
secondaryy care seems to have been indicated. 

Indeterminate Indeterminate 
Inn 123 cases of nulliparous and in 173 cases of multiparous women high risk was 

'indeterminate'' either due to incomplete information or the risk factor was not men-
tionedd in the obstetric guideline (Table 3.2c). Some risk factors in obstetrical history 
aree interrelated, like assisted vaginal delivery, macrosomia, gestational diabetes and 
shoulderr dystocia and can have different clinical impact and different prospects. If the 
assistedd vaginal delivery is an easy extraction from the pelvic floor even in a child with 
aa high birth weight, prospects for a forthcoming prosperous delivery are excellent and 
primaryy care is fully justified. However, if the assisted vaginal delivery is complicated 
withh shoulder dystocia, the level of obstetric care is disputable. 

Discussion Discussion 
Ann extreme difference in assigned initially high risk is observed comparing older 

andd younger nulliparous women and multiparous women; respectively 43.3% com-
paredd to 12.1% and 40.9% compared to 25.8% were initially high risk. Older women 
havee a considerably higher rate of exclusively high risk compared to younger women in 
thiss cohort. The obstetric guideline, the WBK, recommended age not as indication for 
exclusivelyy high risk. Essential is the rate of obstetric pathology in older women and 
especiallyy pathology like intrauterine growth retardation, in which abdominal palpa-
tionn as screening test has a low sensitivity in primary care. 

Off  all nulliparous women selected as initially high risk only 30%, and of all multi-
parouss women 59%o have risk factor(s) described in the WBK guidelines ('conform') 
(Tablee 3.2a). 

AA fair judgement on the distribution of observed risk factors in 'conform', 'not con-
form'' and 'indeterminate' is limited, due to incompatibility of risk factors as coded in 
thee LVR and those listed in the obstetric guideline. 
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Too determine whether risk factors are related to obstetric pathology or complica-
tions,, a list of risk factors should be coded following the risk factors as mentioned in 
thee obstetric guidelines. Furthermore, obstetric pathology and complications during 
pregnancyy and delivery should be coded with care. Risk factors and obstetric compli-
cationss should be well denned. This will result in gaining evidence in the relationship 
betweenn observed risk factors and obstetric pathology, incidence of occurrence and 
recurrencee of obstetric pathology and how these risk factors will influence obstetric 
outcome. . 

Thee establishing of risk factors and the assignment of high risk status and second-
aryy care have only an additional value above primary care if a personal management 
plann is made tailored to the specific risk factor(s). 

3.2.2.3.2.2. High risk emerging during pregnancy 

Epidemiology Epidemiology 
Inn our cohort 29% (936/3280) of the initially low-risk nulliparous women were re-

ferredd during pregnancy. This is 25% of the starting cohort of nulliparous women 
(#=3795).. In multiparous women this number was 14% (420/3050), representing 
10%% of the starting cohort. 

DistributionDistribution of observed risk factors/indications 
Inn Table 3.3 the distribution is given of the most important indications for referral 

duringg pregnancy. The indications are clustered and the number is given as percentage 
off  all referrals during pregnancy and as percentage of all initially low-risk women. 

PriorPrior considerations on classification of risk factors/indications for initially high risk 
Inn most cases the moment of referral is obvious during pregnancy. In case of threa-

Tablee 3.3 
Indicationss for referral during pregnancy, nulliparous and multiparous women, expressed as number and 
percentagee of all referrals during pregnancy, respectively, N=936 and N=420 in nulli- and multiparous wo-
men,, and as percentage of the cohort of all initially low-risk women, JV=3280 and N-3050 

Nulliparouss women Multiparous women 

Reasonn for referral 

Hypertensivee disorder 
Posttermm pregnancy 
Abnormall  presentation 
Threateningg preterm birth 
Growthh retardation 
Bloodd loss 2/3 trimester 
Fetall  death 
Abnormalityy ultrasound 
Others s 

N N 

242 2 
185 5 
164 4 
138 8 
97 7 
24 4 
17 7 
4 4 

65 5 

936 6 

% % 

25.9 9 
19.8 8 
17.5 5 
14.7 7 
10.4 4 
2.6 6 
1.8 8 
0.4 4 
6.9 9 

3280 0 

% % 

7.4 4 
5.6 6 
5.0 0 
4.6 6 
3.0 0 
0.7 7 
0.5 5 
0.1 1 
2.0 0 

N N 

49 9 
95 5 
75 5 
49 9 
51 1 
20 0 
5 5 
5 5 

71 1 

420 0 

% % 

11.7 7 
22.6 6 
17.9 9 
11.7 7 
12.1 1 
4.8 8 
1.2 2 
1.2 2 

17.0 0 

3050 0 

% % 

1.6 6 
3.1 1 
2.5 5 
1.6 6 
1.7 7 
0.7 7 
0.2 2 
0.2 2 
2.3 3 
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teningg preterm birth the moment of referral can be unclear, because the exact moment 
off  start of labour is hard to define. In case of contractions in the preterm period, or 
evenn rupture of the membranes, it is not certain that this wil l progress into birth. In 
eachh individual case the real start of labour can be defined only in retrospect. 

Inn the scope of evaluation of data sets concerning midwifery it is obviously practi-
call  to classify preterm labour as a pregnancy-related problem. The cut-off point be-
tweenn pregnancy- and labour-related problems is the start of term births in low-risk 
pregnanciess under responsibility of primary care. This approach has been chosen ear-
lierr in studies of Dutch primary care [3,4,7]. 

Inn Chapter 7, we study the effectiveness of screening for IUGR by abdominal pal-
pationn and ultrasound measurements during prenatal care. Within the scope of risk 
selectionn of IUGR during prenatal care, we classified 'referred during labour' if date 
off  referral and date of birth were the same. If IUGR occurs in a preterm delivered in-
fant,, SGA should be detected before the moment of referral to secondary care due to 
pretermm birth. 

Wee evaluate referral for breech presentation during pregnancy and delivery in term 
non-vertexx lies separately. 

Results Results 
Thee most frequent indication for referral was hypertensive disorder in 26 and 12% 

off  nulli- and multiparous women, respectively (Table 3.3). Suspected growth retarda-
tionn was in 10% (N=97) and 12% (JV=51) the indication for high risk. Growth retarda-
tionn and hypertensive disorder are interrelated as growth retardation can be caused by 
hypertensivee disorder. In nulliparous women 23 of 97 cases of referrals for growth re-
tardationn are caused or accompanied by a hypertensive disorder. In multiparous wo-
menn six cases of 51 women referred for growth retardation were caused or accompa-
niedd by a hypertensive disorder. In nulliparous women in 28% referral during 
pregnancy,, a hypertensive disorder is the underlying risk factor. In multiparous wo-
menn in 13%o a hypertensive disorder is the underlying causative risk factor. 

Referrall  rate due to postterm pregnancy is equal in nulli- and multiparous women, 
aboutt one fifth of all referrals. 

Pretermm birth: 138 nulliparous women were referred, in 62 cases date of delivery 
andd date of referral were the same and therefore not threatening but incipient. Of these 
casess 14 delivered before 34 weeks of gestation (10%) and preterm birth could not be 
postponed.. Of all 49 multiparous women referred due to threatening preterm birth, in 
233 cases (47%) date of delivery was the same as date of referral. Eight (16%) were early 
pretermm and preterm birth could not be postponed. 

Duringg pregnancy 22 women were referred due to fetal death, 17 in nulliparous (se-
venn term) and five in multiparous women (one term). Of the preterm fetal deaths, seven 
occurredd before 28 weeks of gestation. 

Non-vertexx presentation: In the initially low-risk group 6% (203/3280) of the nulli-
parouss and 3% (96/3050) of the multiparous women delivered in non-vertex presenta-
tion.. Of those, respectively 5% (7V=I70) and 2.7% (N=S3) delivered term. Of these term 
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deliveredd non-vertex presentations 9% (15/170) of the nulliparous women and 16% 
(13/83)) of the multiparous women were referred during labour. Two multiparous wo-
menn delivered a breech accidentally at home (2%). 

Discussion Discussion 
Off  all 3280 initially low-risk nulliparous women 29%, and of all 3050 initially low-

riskk multiparous 14% are referred for high risk during pregnancy, respectively 25% 
andd 10%o of the complete cohort. 

Referrall  rate during pregnancy is not higher in older nulliparous women (defined 
ass >35 years) compared to younger nulliparous women (Fig. 3.1b, c). This could be 
(partly)) due to classifying this group of women as initially high risk in 43 and 41% in 
respectivelyy nulli- and multiparous women. 

Inn nulliparous women in 28% hypertensive disorder is a causative risk factor for 
emergingg high risk, much higher compared to multiparous women (13%). Referral 
ratee due to postterm pregnancy and abnormal presentation is comparable in both nul-
li -- and multiparous women. 

3.2.3.3.2.3. High risk emerging during first or second stage of delivery 

Epidemiology Epidemiology 
Inn our cohort 28% (927/3280) of the initially low-risk nulliparous women were re-

ferredd during first or second stage of labour. This is 24% of the starting cohort of nul-
liparouss women (JV=3795) and 40%o of those who start labour under responsibility of a 
midwifee (#=2344). In multiparous women this number was 8%> (257/3050), represent-
ingg 6% of the starting cohort and 10% of those who were low risk at the start of labour. 

Tablee 3.4 
Indicationss for referral during first or second stage of labour, nulliparous and multiparous women, expressed 
ass number and percentage of all referrals during labour, respectively, N-929 and N=257 in nulli- and multi-
parouss women, and as percentage of the cohort of all initially low-risk women, 7Y=3280 and 7V=3050 

Reasonn for referral Nulliparous women Multiparous women 

Failuree to progress second stage 
Failuree to progress first stage 
Meconium-stainedd fluid 
PROM M 
Fetall  distress 
Hypertensivee disorder/IUGR 
Abnormall  presentation 

Fetall  death 
Other r 

N N 

270 0 
209 9 
190 0 
121 1 
109 9 

4 4 
15 5 
5 5 
4 4 

929 9 

% % 

29.1 1 
22.5 5 
20.5 5 
13.1 1 
11.8 8 
0.4 4 

1.7 7 
0.5 5 
0.3 3 

3280 0 

% % 

8.2 2 
6.4 4 
5.8 8 
3.7 7 
3.4 4 
0.1 1 
0.5 5 
0.2 2 
0.1 1 

N N 

36 6 
34 4 
99 9 
48 8 
21 1 
na a 
14 4 
3 3 
2 2 

257 7 

% % 

14.0 0 
13.2 2 
38.5 5 
18.7 7 
8.2 2 

5.4 4 
1.2 2 
0.8 8 

3050 0 

% % 

1.2 2 

1.1 1 
3.2 2 
1.6 6 
0.7 7 

0.5 5 
0.1 1 
0.1 1 

na=nott applicable. 
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DistributionDistribution of observed risk factors/indications 
Inn Table 3.4 the distribution is given of the most important indications for referral 

duringg labour. The indications are clustered and the number is given both as percen-
tagee of all referrals during first and second stage of labour and as percentage of all in-
itiall yy low-risk women. 

Results Results 
Failuree to progress is the most important risk factor in nulli- and multiparous wo-

men,, representing respectively 51 and 27% of all referrals during this stage of labour. 
Off  all muciparous low-risk cases at the start of labour (7V=2344) in 240 cases (10%) 

meconium-stainedd fluid was recorded. In 190 cases (80%) meconium-stained fluid was 
thee reason for referral to secondary care, in 3% fetal distress was the reason for referral 
andd failure to progress during first stage and second stage in respectively 6 and 5%. In 
3%% (N=l) referral did not take place. 

Inn multiparous women at low risk at start of labour (;V=2630), in 120 cases meco-
nium-stainedd fluid was recorded (5%). In most cases (A/=99, 83%) this was the risk fac-
torr for referral, however 12 cases (10%) were not referred. 

Discussion Discussion 
Att this stage we observed a high difference in referral rate between nulli- and multi-

parouss women. Of all low-risk women who start prenatal care at midwife or general 
practitionerr 28% wil l be referred during first or second stage of delivery, 40% of those 
whoo start labour as low risk. In multiparous women these results are 8 and 10%, re-
spectively. . 

Thee most important risk factor responsible for referral during this stage of labour 
inn nulli- and multiparous women is failure to progress; half of the nulliparous women 
aree referred during this stage and a quarter of the multiparous women. 

Meconium-stainedd fluid was a risk factor observed frequently, respectively 10 and 
5%,, in term nulli- and multiparous women with a gestational age until 42 weeks, who 
startt labour as low risk. In nearly all cases referral due to meconium-stained fluid oc-
curredd during first stage of labour. 

Afterr referral for signs of fetal distress, a serious complication occurred in nullipar-
ouss women in 5% and in less than 1% in multiparous women, who start labour as low 
risk. . 

Tablee 3.5 
Ratee of initially high risk of all high-risk women in the ZAVI S cohort (1990-1995) compared to the 1993 
LVR22 cohort, computed with the limit of 16 and 25 weeks of gestation, respectively 

Prenatall  care start before Nulliparous Multiparous 
%% % 

200 weeks ZAVI S 20.2 59.5 
166 weeks LVR2 1993 23.2 47.0 
255 weeks LVR2 1993 29.7 59.2 
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Tablee 3.6 
Referrall  to secondary care in initially low-risk pregnancies during pregnancy, first and second stage of la-
bour,, third stage and direct postpartum (pp) and puerperium, 'ZAVIS' 1990-1995 compared to LVR1 
(SIG)dataa 1993 

Pregnancy3 3 

Deliveryy 1st/2nd stage 
Deliveryy 3rd st./direct pp 
Puerperium m 
Nott referred 

Nulliparae e 
ZAVI S S 
#=3280 0 
# # 

936 6 
927 7 
94 4 
76 6 

1247 7 

% % 

29 9 
28 8 
3 3 
2 2 

38 8 

LVR1 1 
#=47748 8 

# # 

11925 5 
14001 1 
1032 2 

127 7 
20629 9 

% % 

25 5 
29 9 
3 3 
0.3 3 

43 3 

Multiparae e 
ZAVI S S 
#=3050 0 

# # 

420 0 
257 7 
63 3 
70 0 

2240 0 

% % 

14 4 
8 8 
2 2 
2 2 

74 4 

LVR1 1 
#=51412 2 

## % 

70677 14 
53488 10 
14266 3 

1299 0.2 
375488 73 

Threatenedd preterm birth assigned as pregnancy-related problem. 

Inn nulliparous women 59% (N=547) were referred during first stage of labour. Of 
thosee women who start second stage of labour under responsibility of a midwife 
(7V=1964),, 19% were referred during second stage of labour. 

3.2.4.3.2.4. High risk emerging during third stage of delivery or direct postpartum 

Epidemiology Epidemiology 
Duringg this stage of delivery only 94 cases were referred, 2.5% of the starting co-

hort,, 2.9% of those who were initially low-risk women at start of prenatal care and 
4.0%% of those who start labour under responsibility of a midwife. In multiparous wo-
menn these results are respectively 1.7, 2.3 and 2.7%. The primary reason usually is re-
latedd to blood loss. 

Tablee 3.7 
Overalll  referral rates (%) during pregnancy in studies from Womerveer, OBINT (LVR1 1990), LVR1 (SIG 
1993)) and Zaanstreek cohort (ZAVIS) 

Nulliparouss women 
Multiparouss women 

Wl a a 

17.6 6 
8.6 6 

W2b b 

23.2 2 
12.9 9 

W3C C 

27.2 2 
13.9 9 

W4d d 

28.9 9 
13.7 7 

OBINT T 

22.5 5 
13.1 1 

LVRl r r 

25.0 0 
13.7 7 

ZAVIS8 8 

28.5 5 
13.8 8 

aEskess Womerveer study, referral >20 weeks, 1969-1973, #=1648 nulliparae, #=1563 multiparae, [5], pp. 

57-58. . 
bEskess Womerveer study, referral ;>20 weeks, 1974-1976, #=869 nulliparae, #=915 multiparae, [5], pp. 

57-58. . 
cEskess Womerveer study, referral >20 weeks, 1977-1979, #=718 nulliparae, #=721 multiparae, [5], pp. 

57-58. . 
dEskess Womerveer study, referral >20 weeks, 1980-1983, #=765 nulliparae, #=781 multiparae, [5], pp. 

57-58. . 
ePel,, Heres Obint study, LVR1 data 1990, pregnancy-related problems, #=92 491 [7]. 
fLVRll  (SIG) data, 1993, #=47 748 nulliparae, #=51 412 multiparae, [6], pp. 63-73. 
gZaanstreekk cohort, referral >20 weeks, 1990-1995, #=3280 nulliparae, #=3050 multiparae. 
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Tablee 3.8 
Indicationss for referral during pregnancy; a comparison between 'Wormerveer' study (WV), LVR1 (SIG 
1993)) and Zaanstreek cohort (ZAVIS) in nulliparous women 

Reasonn for referral 

Posttermm pregnancy 
Hypertensivee disorder 
Growthh retardation 
(Threatening)) preterm labour 
Abnormall  presentation 
Fetall  death 
Other r 
Total l 

WVl+2a a 

7^=2517 7 

% % 

3.7 7 
3.5 5 
2.8 8 
2.5 5 
2.2 2 
0.08 8 
4.7 7 

19.5 5 

WV3+4b b 

#=1483 3 

% % 

4.0 0 
8.3 3 
3.0 0 
4.6 6 

1.5 5 
0 0 
6.7 7 

28.1 1 

LVR1 1 1993c c 

#=477 748 

% % 

4.4 4 
6.5 5 
1.6 6 
3.7 7 
3.3 3 
0.4 4 
5.1 1 

25.0 0 

ZAVISd d 

#=3280 0 
% % 

5.6 6 
7.4 4 
3.0 0 
4.2 2 
5.0 0 
0.2 2 
3.1 1 

28.5 5 

aEskess Womerveer study, referral >20 weeks, 1969-1976, [5], pp. 59-60. 
bEskess Womerveer study, referral >20 weeks, 1977-1983, [5], pp. 59-60, 
CLVR11 (SIG) data, #=47 748 nulliparae, all preterm births were assigned as pregnancy-related problem, in 
1993,, [6], p. 70. 
dZaanstreekk cohort, referral >20 weeks, 1990-1995. 

DistributionDistribution of observed risk factors/indications 
Postpartumm haemorrhage and retained placenta are interrelated. Postpartum hae-

morrhagee can be a life-threatening complication. Other indications for referral are ex-
tensivee or complete tear. 

Tablee 3.9 
Indicationss for referral during pregnancy; a comparison between 'Wormerveer' study (WV), LVR1 (SIG 
1993)) and Zaanstreek cohort (ZAVIS) in multiparous women 

Reasonn for referral 

Growthh retardation 
Posttermm pregnancy 
(Threatening)) preterm labour 
Abnormall  presentation 
Hypertensivee disorder 
Fetall  death 
Other r 
Total l 

WVl+2a a 

#=2478 8 

% % 

2.5 5 
1.7 7 
1.6 6 
1.3 3 
1.0 0 
0.08 8 
2.0 0 

10.2 2 

WV3+4b b 

#=1502 2 

% % 

2.3 3 
2.0 0 
2.5 5 

1.6 6 
1.9 9 
0.07 7 
3.4 4 

13.8 8 

LVR1 1 1993c c 

#=51412 2 

% % 

0.9 9 
2.6 6 
1.8 8 
1.7 7 
1.6 6 
0.4 4 
1.4 4 

10.4 4 

ZAVISd d 

#=3050 0 

% % 

1.7 7 
3.1 1 
1.6 6 
2.5 5 
1.6 6 
0.2 2 
2.4 4 

13.1 1 

aEskess Womerveer study, referral > 20 weeks, 1969-1976, [5] pp. 59-60. 
bEskess Womerveer study, referral > 20 weeks, 1977-1983, [5], pp. 59-60. 
CLVR11 (SIG) data, #=47 748 nulliparae, #=51 412 multiparae, all preterm births were gathered as preg 
nancy-relatedd problem, 1993, [6], p. 70. 
dZaanstreekk cohort, referral > 20 weeks, 1990-1995. 
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Tablee 3.10 
Overalll  referral rates {%) during labour (first, second, third stage and direct postpartum) in studies from 
Womerveer,, OBINT (LVR1 1990), LVR1 (SIG 1993) and Zaanstreek cohort (ZAVIS) 

Wl aa W2b W3C W4d OBINT LVRl f ZAVIS8 

Nulliparouss women 10.0 10.2 13.2 18.0 28.2 30.7 31.1 
Multiparouss women 2.7 2.3 5.3 5.5 9.5 12.9 10.5 

aEskess Womerveer study, referral >20 weeks, 1969-1973, Ar= 1648 nulliparae, N=1563 multiparae, [5], pp. 
57-58. . 
bEskess Womerveer study, referral >20 weeks, 1974-1976, JV=869 nulliparae, N=9\5 multiparae, [5], pp. 
57-58. . 
cEskess Womerveer study, referral > 20 weeks, 1977 1979, N-l\% nulliparae, N=12\ multiparae, [5], pp. 
57-58. . 
dEskess Womerveer study, referral >20 weeks, 1980-1983, N=765 nulliparae, JV=781 multiparae, [5] pp. 
57-58. . 
ePel,, Heres Obint study, LVR1 data 1990, pregnancy-related problems, A^=92491 [7]. 
fLVRll  (SIG) data, JV=48 957 nulliparae, 7V=52 368 multiparae, all preterm births were gathered as preg-
nancy-relatedd problem, 1993, [6], pp. 63-73. 
gZaanstreekk cohort, referral >20 weeks, 1990-1995, jV=3280 nulliparae, JV=3050 multiparae. 

PriorPrior considerations on classification of risk factors/indications 
InIn multiparous women the obstetric manual 'WBK' advises primary care, and a 

hospitall  delivery under responsibility of primary care in case of a previous postpartum 
haemorrhagee and/or retained placenta. As shown in Section 3.2.1 a considerable part 
off  those women underwent exclusively secondary care for this risk factor, possibly 
basedd on more serious haemorrhage than the group assigned to primary care and hos-
pitall  delivery. 

Results Results 
Off  the 3280 nulliparous women who started prenatal care at the midwife, 1863 were 

referredd during pregnancy and labour, therefore 1417 (43%) delivered under primary 
care.. Of those, 94 were referred during third stage of delivery or shortly thereafter. 
Forty-sevenn (3.3%) were referred due to severe postpartum haemorrhage (>1000 ml) 
and/orr retained placenta. Of the 26 cases referred due to (partly) retained placenta, in 
188 cases the placenta (part) was manually removed. Of those nulliparous women who 
deliveredd under responsibility of a midwife (JV=1417) in 35 cases a severe postpartum 
haemorrhagee occurred (2.5%). 

Nearlyy 80% of the initially low-risk multiparous women (2373/3050) were still un-
derr primary care after delivery of the infant. During third stage of delivery 63 were 
referredd to secondary care; 45 due to postpartum haemorrhage and/or retained pla-
centaa and in 18 cases due to extensive or complete tears. In 35 of those 45 referred 
duee to postpartum haemorrhage and/or retained placenta blood loss during labour 
wass >1000 ml. Severe postpartum haemorrhage (blood loss >1000 ml) is an impress-
ivee complication, but occurred only in 1.5% of those who delivered under responsibil-
ityy of a midwife (7V=2373). 
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Comparingg referral due to tears in 1417 nulliparous to 2373 multiparous women 
whoo delivered under responsibility of a midwife, the relative risk (RR) for nulliparous 
womenn is 4.4 (95% CI 2.6-7.5). 

Discussion Discussion 
Ass stated in the previous section, 547 nulliparous women were referred during first 

stagee of labour and 380 during second stage. Of those women who started second 
stagee of labour under responsibility of a midwife (#=1797), 380 were referred during 
secondd stage and 94 during third stage or shortly thereafter. We can conclude that a 
considerablee part (26%) were referred during these stages. 

Inn multiparous women the obstetrical history is important, as complications like 
postpartumm haemorrhage and retained placenta have a high risk of recurrence and in 
thee next pregnancy hospital delivery is advised. 

3.2.5.3.2.5. High risk emerging during puerperium 

Epidemiology Epidemiology 
Referrall  during puerperium occurred in 94 nulliparous and in 70 multiparous wo-

men,, respectively 2.0 and 1.7% of the starting cohort. 

DistributionDistribution of observed risk factors/indications 
Mostt referrals during this period are due to neonatal problems leading to admis-

Table3.11 1 
Indicationss for referral during labour; a comparison between 'Wormerveer' study (WV), LVR1 (SIG 1993) 
andd Zaanstreek cohort (ZAVIS) in nulliparous women 

Reasonn for referral 

Failuree to progress 2nd stage 
Fetall  distress 
PROM M 
Abnormall  presentation 
Failuree to progress 1st stage 
Fetall  death 
Meconium-stainedd fluid 
Postpartumm haemorrhage 
Retainedd placenta 
Completee tear 

Wl+2a a 

iV=2517 7 

% % 

3.5 5 
2.2 2 
1.5 5 
1.5 5 
1.2 2 
0.08 8 

nae e 

0.5f f 

0.5f f 

0.3f f 

W3+4b b 

yv=1483 3 

% % 

5.5 5 
4.7 7 
2.4 4 
0.8 8 
2.1 1 
0 0 

LVR11 1993c 

iV=488 957 

% % 

7.2 2 
1.7 7 
4.0 0 
1.1 1 
6.8 8 
0.04 4 
5.4 4 
0.6 6 
0.5 5 
0.6 6 

ZAVISd d 

/V=3280 0 

% % 

8.2 2 
3.4 4 
3.7 7 
0.5 5 
6.4 4 
0.2 2 
5.8 8 
0.6 6 
0.8 8 
1.0 0 

aEskess Womerveer study, referral > 20 weeks, 1969-1976, [5], pp. 59-60. 
bEskess Womerveer study, referral > 20 weeks, 1977-1983, [5], pp. 59-60. 
CLVR11 (SIG) data, N=41 748 nulliparae, JV=51 412 multiparae, all preterm births were gathered as preg-
nancy-relatedd problem, 1993, [6], p. 70. 
dZaanstreekk cohort, referral > 20 weeks, 1990-1995. 
eMeconium-stainedd fluid was included in fetal distress. 
fDataa were gathered, while subdivision was not possible. 
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sionn on the neonatal ward. In the Netherlands the mother will usually be admitted to 
thee maternity ward for no medical reason, but to facilitate breastfeeding. 

Results Results 
Mostt referrals during the puerperial period were due to admission of the baby to 

thee neonatal ward; 96% (73/76) and 89% (62/70) in nulli- and multiparous women 
respectively.. Other indications were fever, thrombo-embolic complication, haemor-
rhagee due to a partially retained placenta. 

Discussion Discussion 
Referrall  during puerperium stage was in the LVR cohort of 1993 0.3 and 0.2% in 

nulliparouss and multiparous women, respectively, in the ZAVI S cohort in both nulli-
parouss and multiparous women 2%. 

Thiss apparently small rate must be interpreted cautiously as the risk of underregis-
trationn most likely increases over time. In particular events after 5, 6 weeks will escape 
registrationn for thrombosis or retention of a part of the placenta. The risk of underre-
gistrationn is less but still existent in ZAVIS, as LVR data files usually are 'closed' short 
afterr labour, while registration of ZAVI S data was after dismissal. 

Tablee 3.12 
Indicationss for referral during labour; a comparison between 'Wormerveer' study, LVR1 (SIG 1993) and 
Zaanstreekk cohort (ZAVIS) in multiparous women 

Reasonn for referral 

Abnormall  presentation 
PROM M 
Failuree to progress 2nd stage 
Fetall  distress 
Failuree to progress 1 st stage 
Fetall  death 
Meconium-stainedd fluid 
Postpartumm haemorrhage 
Retainedd placenta 
Completee tear 

Wl+2a a 

7V=2478 8 

% % 

0.8 8 
0.6 6 
0.5 5 
0.3 3 
0.2 2 
0.1 1 

nae e 

0.3f f 

0.5' ' 
0.2r r 

W3+4b b 

7V=1502 2 

% % 

0.6 6 
1.5 5 
0.8 8 
0.9 9 
0.8 8 
0.07 7 

LVR11 1993c 

N=52N=52 368 

% % 

0.8 8 
2.0 0 
1.0 0 
0.4 4 
1.7 7 
0.01 1 
2.9 9 
0.8 8 
0.6 6 
0.4 4 

ZAVISd d 

7V=3050 0 

% % 

0.5 5 
1.6 6 
1.2 2 
0.7 7 
1.1 1 
0.1 1 
3.2 2 
0.6 6 
0.9 9 
0.4 4 

aEskess Womerveer study, referral > 20 weeks, 1969-1976, [5], pp. 59 60. 
bEskess Womerveer study, referral ^ 20 weeks, 1977-1983, [5], pp. 59-60. 
CLVR11 (SIG) data, 7V=47 748 nulliparae, JV=51 412 multiparae, all preterm births were assigned as preg-
nancy-relatedd problem, 1993, [6], p. 70. 
dZaanstreekk cohort, referral > 20 weeks, 1990-1995. 
eMeconiumm stained fluid was included in fetal distress. 
fDataa were gathered, while subdivision was not possible, pp. 86-88. 
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3.2.6.3.2.6. Continued primary care and home delivery 

Epidemiology Epidemiology 
Off  the 3280 initially low-risk nulliparous women 1417 were not referred during 

pregnancy,, first and second stage of labour and had the opportunity to deliver at 
home.. Only 33% (471/1417) actually did. 

Off  the 2373 multiparous women who had the opportunity to deliver at home, 1246 
(53%)) actually did. 

DistributionDistribution of observed risk factors/indications 
Thiss group of nulli- and multiparous women had the opportunity to deliver their 

babyy at home, but the decision to deliver at home or in hospital under responsibility 
off  a midwife is bound to be based on several considerations of midwife and/or the wo-
mann herself. 

Riskk factors for which the obstetric manual advices hospital deliveries under re-
sponsibilityy of midwife or general practitioner are previous delivery complicated by 
severee postpartum haemorrhage or retained placenta. 

Womenn originating from other European countries, but even from outside, are not 
familiarr with the phenomenon of home birth and wil l choose to deliver in hospital. 
Ethnicityy defined on the base of visible (biologic) characteristics was recorded in 
LVR/ZAVIS . . 

Wee know from other studies that women who plan to deliver at home are higher 
educated,, have a more distinct opinion that pregnancy and labour are fundamentally 
normall  events, and that opinion is linked to a non-technological approach. This results 
inn less fear for complications during labour [8,9]. However, personal attitude was re-
cordedd at the start of prenatal care, a study should be specially designed for this sub-
ject. . 

Althoughh the woman starts labour in primary care having no established risk fac-
tors,, the midwife still can have suspicions about some risk factors related to obstetric 
complicationss that wil l result in advising hospital delivery. Examples are suspected 

Tablee 3.13 
Primaryy care during pregnancy and labour, ZAVI S and other studies in historical order (Womerveer, 
OBINT(LVR ll  1990), LVR1 (SIG 1993J and Zaanstreek cohort (ZAVIS)) 

Nulliparouss women 
Multiparouss women 

Wl a a 

72.4 4 
88.7 7 

W2b b 

66.6 6 
84.8 8 

W3C C 

59.6 6 
81.8 8 

W4d d 

53.1 1 
81.8 8 

OBINT T 

49.3 3 
77.4 4 

LVRl f f 

43.5 5 
73.3 3 

ZAVISg g 

40.3 3 
75.7 7 

aEskess Womerveer study, referral > 20 weeks, 1969-1973, #=1648 nulliparae, #=1563 multiparae [5]. 
bEskess Womerveer study, referral > 20 weeks, 1974-1976, #=869 nulliparae, JV=915 multiparae [5]. 
cEskess Womerveer study, referral > 20 weeks, 1977-1979, #=7 18 nulliparae, #=721 multiparae [5]. 
dEskess Womerveer study, referral > 20 weeks, 1980-1983, #=765 nulliparae, #=781 multiparae [5]. 
ePel,, Heres Obint study, LVR1 data 1990, pregnancy-related problems, #=92 491 [7]. 
fLVRll  (SIG) data, 1993, #=48 957 nulliparae, #=52 368 multiparae [6]. 
sZaanstreekk cohort, referral > 20 weeks, 1990-1995, #=3280 nulliparae, #=3050 multiparae. 



RiskRisk selection, the core of the Dutch obstetric system: An empirical... 49 

highh birth weight, and head not engaged at the start of labour, especially in nulliparous 
women. . 

Results Results 
Off  the 1417 nulliparous women under primary care, 471 women actually had a 

homee delivery and 946 women delivered in hospital. We compare occasional referral 
duee to 'diminished fetal movements' or 'abdominal pain without contractions' between 
thee hospital- and home-delivered group. In the hospital-delivered group 12% (109/ 
946)) were referred for one of these indications compared to 5% (24/471) in the home-
deliveredd group. 

Inn multiparous women 172 women were referred for one of these indications, 5% 
(68/1246)) in the home-delivered group and 9% in the hospital-delivered group. 

Non-Europeann women, especially of Turkish origin tended to deliver in hospital. 
Off  the cohort of 1417 women, 82% were of European origin. In the group of women 
whoo delivered at home 96% were of European origin, in the group of hospital-deliv-
eredd women 75%. In multiparous women 83% were of European origin, 17% non-Eur-
opean.. Ninety percent of these non-European women delivered in hospital. 

Referrall  rate in home versus hospital delivery in nulliparous women was compar-
able,, 10 vs 13% (Table 3.14). In multiparous women these results were 4 and 7% (Table 
3.15). . 

3.2.7.3.2.7. Summarising conclusions on the selection process 

Off  all nulliparous women the majority, two third (67%) were selected as high risk at 
somee moment of the child-bearing process. In multiparous women almost half (47%) 
weree selected as high risk. 

Agee was an important determinant of risk selection: only 15% of the nulliparous 
womenn >35 years and 41% of the multiparous women >40 years maintained a low-
riskk status. 

Inn a considerable part of women who were selected as initially high risk, the indica-

Table3.14 4 

Indicationss for referral during third stage of labour or direct postpartum in women who delivered under the 
responsibilityy of primary care in hospital or at home, in nulliparous (N-1417) women 

Reasonn for referral Delivered at home Hospital delivery 

JV=946 6 

N N 

17 7 
10 0 
29 9 
65 5 
3 3 

822 2 

% % 

2 2 
1 1 
3 3 
7 7 
0.3 3 

87 7 

Postpartumm haemorrhage 
Retainedd placenta 
Complicatedd perineal damage 
Referrall  to paediatrician 
Other r 
Nott referred 

N N 

4 4 
16 6 
18 8 
8 8 

--
425 5 

% % 

1 1 
3 3 
4 4 
2 2 

--
90 0 



50 0 ChapterChapter 3 

tionn for secondary care was not conform obstetric guidelines as recommended in the 
WBKK [1]. These women should start prenatal care as low risk. 

Referralss during pregnancy concerned mostly conditions with a higher risk for 
motherr and child such as hypertension, diabetes, growth retardation. Referrals during 
labourr mainly pertained to labour problems. Especially in nulliparous women, refer-
ralss during first and second stage of labour were in more than 50% due to failure to 
progress.. But even in multiparous women more than a quarter were referred for the 
indicationn failure to progress. 

Meconium-stainedd fluid gave high referral rate, 21% in nulliparous and 39% in 
multiparouss women referred during first or second stage of labour for this indication. 

3.3.. Comparison of ZAVIS with other registry data 

Quantitativee comparison of referral rates with other data to some extent was pos-
sible. . 

InitiallyInitially high risk 
Wee compared our data of initially high-risk women with LVR2 data in 1993. The 

LVR22 does not give the absolute number of women who were initially high risk. This 
cann be deduced either from 'the first moment of care' or 'the gestational age at which 
secondaryy care starts'. Cut-off levels are given for 16 and 25 weeks of gestation. We 
choosee in the ZAVI S cohort a cut-off point of 20 weeks from a practical point of 
view:: first, the WV study [3] did the same, second, the erroneously first bookings at 
primaryy care are referred, third, multiple pregnancies are detected on routine early ul-
trasoundd and wil l be referred. 

Inn Table 3.5 we give the rate of initially high risk of all high-risk women, prenatal 
caree starting before 20 weeks in the ZAVI S cohort with prenatal care starting before 16 
respectivelyy 25 weeks in the LVR2 cohort of 1993. 

Inn nulliparous women the ZAVIS initially high-risk group was smaller compared to 
thee LVR, regardless the cut-off point. In multiparous women the group of initially high 

Tablee 3.15 
Indicationss for referral during third stage of labour or direct postpartum in women who delivered under the 
responsibilityy of primary care in hospital oral home, in multiparous (/V=2373) women 

Reasonn for referral Delivered at home Hospital delivery 
7V=12466 JV=1127 

Postpartumm haemorrhage 
Retainedd placenta 
Complicatedd perineal damage 
Referrall  to paediatrician 
Other r 
Nott referred 

N N 

5 5 
13 3 
9 9 

22 2 
2 2 

1195 5 

% % 

0.4 4 

1 1 
0.7 7 
2 2 
0.2 2 

96 6 

N N 

14 4 

13 3 
9 9 

40 0 
4 4 

1045 5 

% % 

1 1 

1 1 
1 1 
4 4 
0.4 4 

93 3 
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riskk in our cohort was greater if we compared these with care provided by the obstetri-
ciann that started before 16 weeks in the LVR2, but equal when we compared it to the 25 
weekss group. Apparently 12.2% came under care of the obstetrician between 16 and 25 
weeks.. We assumed this is the result of erroneous booking at the midwife; with risk 
factorss in obstetrical history immediate referral is not necessary and collecting infor-
mationn takes time. 

Thee rate of initially high risk in our cohort of nulliparous women was smaller com-
paredd to LVR2 data. Apparently, in our cohort, no overrepresentation of initially high 
riskk was present in the group of nulliparous women. In multiparous women the part of 
initiall yy high risk pregnancies was equal comparing ZAVI S and LVR2. 

ReferralReferral to secondary care in initially low-risk women compared to LVR1 data 1993 
Wee deduced these from LVR1 data in 1993. LVR1 data are comparable with those 

off  women who were initially low risk at 20 weeks of gestation. We excluded cases that 
weree referred directly after first examination, most likely due to erroneous booking 
(2466 nulli- and 415 multiparous women), multiple pregnancies (respectively 311 and 
458),, and a history of caesarean section (815 multiparous women). Threatening pre-
termm birth and referral due to preterm birth during labour were all assigned as preg-
nancy-relatedd problems as was in the WV study and OBINT. 

Thee effect of this switch is small: in LVR data in nulliparous women 825 women 
weree referred during labour due to threatening preterm birth. If we transmit those 
8255 women to 'pregnancy referrals', all LVR pregnancy referrals increase from 11 100 
too 11 925 (from 23 tot 25%) and delivery referrals decrease from 14 826 tot 14001 
(fromm 31 to 29%). In multiparous women, with 415 delivery referrals for preterm birth, 
thee same calculation leads to an increase of 13 to 14% pregnancy referrals and a de-
creasee of 11 to 10% delivery referrals. 

Referrall  rates appear to be similar. The small difference in women not referred 
(38%% ZAVI S cohort and 43% LVR1 cohort 1993) can be explained by referral rate 
duringg puerperium, 2.3 vs 0.3% in nulliparous and 2.3 vs 0.2% in multiparous women. 
Problemss related to the puerperium, like neonatal jaundice, become apparent after the 
formm is filled in. Therefore the difference is most likely due to the known postpartum 
underreportingg in the LVR [7]. 

3.3.1.3.3.1. Qualitative comparison of referrals with other data 

Thee only national data on risk selection are from Smits. He described the results of 
thee risk selection process in a regional cohort (Enschede) in 1974 [2]. Recommenda-
tionss for exclusively secondary care used during that period were described by Kloos-
termann [10] (the precursor of the official WBK list). A considerable part of low-risk 
casess (22%) were present in the initially high-risk group. 

Alas,, national data are not yet available. But we can conclude that in Enschede in 
19744 and in the Zaanstreek study (1990-1995), the allocation of indications for exclu-
sivelyy secondary care was considerably different from the guidelines. We can debate 
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whetherr the national data are better. The ZAVI S rates of exclusively primary care are 
remarkablyy alike the Dutch national data (Table 3.5). We have no reason to believe 
thatt in other regions in the Netherlands the situation will be better. In our Zaanstreek 
region,, the obstetricians and midwives have a good professional relationship in a well-
establishedd collaboration, with a monthly perinatal conference of obstetric pathology 
(generall  practitioners do not perform obstetric care). We believe it is disappointing 
thatt in spite of such a collaboration, the amount of protocol violations regarding the 
medicall  indications, especially for initially high risk, should be that high. 

3.3.2.3.3.2. Time trends 

ComparisonComparison of referral of pregnancy-related problems 
Tablee 3.7 shows a historical view on referral rates during pregnancy, using the data 

off  the WV study 1969-1983, OBINT 1990, LVR (SIG) data 1993 and ZAVI S cohort 
19900 1995. We compiled the LVR (SIG) data conform the Wormerveer (WV) study, 
ZAVI SS cohort and OBINT study. 

Duringg the period 1974-1995 the referral rate during pregnancy in multiparous 
womenn was more or less stable. The referral rate in nulliparous women increased with-
inn the WV study in 1969-1983. Comparing ZAVI S and WV study period 1977-1983 
referrall  rate in OBINT and LVR (SIG) cohort was somewhat lower. 

Too evaluate the higher rate of referral in nulliparous women in the WV study and 
ZAVI SS cohort the indication for referral was essential. In Tables 3.8 and 3.9 we com-
paree the indication of referral in nulli- and multiparous women with LVR (SIG) data 
off  1993. Unfortunately, it was not possible to compare with OBINT data, because 
OBINTT did not distinguish between nulli- and multiparous women. 

Iff  we combined referral rate due to hypertensive disorder and growth retardation, a 
highlyy interrelated disorder in pregnancy, referral rates in WV study 1977-1983 and 
ZAVI SS cohort were comparable, and referral rate in LVR1 cohort was somewhat low-
er.. An explanation for a small referral rate in the WV study period 1969-1977 could be 
thatt in this period fetal surveillance had not yet been introduced. In this period hyper-
tensivee disorder was the reason for referral on maternal indication. The introduction 
off  fetal surveillance by cardiotocography as common practice resulted in a higher re-
ferrall  rate due to hypertensive disorders like pregnancy-induced hypertension (PIH) 
andd especially growth retardation. 

Thee relatively high referral rate due to postterm pregnancies and abnormal presen-
tationn in the ZAVI S cohort was remarkably. This could be partly explained by a higher 
referrall  rate during pregnancy for abnormal presentations compared to referral during 
labour. . 

Ass referral rate in multiparous women was comparable in all studies we expected 
thee same referral rates of pregnancy-related problems (Table 3.9). 

Inn the ZAVI S cohort more multiparous women were referred due to growth retar-
dation,, postterm pregnancy and abnormal presentation, but no great differences were 
recorded.. The increase in the referral rate for postterm pregnancy is to be explained by 
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thee change of the line between term and postterm pregnancy from 43 to 42 weeks in 
1987. . 

ComparisonComparison of referral for labour-related problems 
Tablee 3.10 shows a view on referral rate during labour in historical perspective. The 

increasee of referrals is impressive, especially in the last decade. 
Tablee 3.11 shows that in nulliparous women referral due to failure to progress dur-

ingg first stage of labour increased enormously; from 1-2% in the WV study to more 
thann 6% in LVR1 and ZAVI S cohort. Less remarkable is the rise in referral due to fail-
uree to progress during second stage, from 5 to more than 7%. 

Inn the WV study referral due to fetal distress and meconium-stained fluid were 
combined.. In the WV period meconium-stained fluid was not in general an indication 
forr referral. Referral rate for these indications increased enormously from 2% in WV 
studyy 1969-1976 to 7 and 9% in respectively LVR and ZAVI S cohort. The question 
remainss whether fetal distress occurred more often in later years, or that criteria or 
theirr application sharpened up. 

ContinuedContinued primary care during pregnancy and labour 
Iff  we subtracted the referrals both during pregnancy and labour from the group in-

itiall yy low risk (Table 3.13) we observed in historical perspective that the rate of wo-
menn remaining in primary care decreased enormously, especially in the last decade of 
ourr study, particularly in nulliparous women. This decrease was mainly due to the in-
creasingg referrals during delivery, and then again mainly to the indications 'failure to 
progress'' especially in first stage and 'meconium-stained fluid'. 

ComparisonComparison of home delivery with national data 
Afterr 1945 the percentage of home deliveries decreased continuously. In the early 

1970ss the percentage fell below 50% and in 1978 it had decreased to 36%. Then this 
decreasee came to a halt: In 1987 34% of the infants were born at home [11]. 

Inn 1993 56% delivered in hospital under responsibility of an obstetrician, and 44% 
underr responsibility of a midwife or general practitioner. Of these 44%, 31% delivered 
att home and 13% delivered voluntarily in hospital [6]. These percentages are estimates 
calculatedd from the number of children born according to Statistics Netherlands 
(CBS)) and LVR data. 

Inn our cohort of nulliparous women 417 delivered at home: 11% (417/3795). Of all 
multiparouss women 1127 delivered at home: 27% (1127/4234). 

Thee result for all women is 19% (1544/8029), low compared to CBS-LVR data of 
1993. . 

Inn 1995 32% of all women delivered at home, and this result declined to 30% in 
20000 [13]. 

Ass in the Netherlands the rate of home deliveries is stable (~ 30%), while the rate of 
referralss during pregnancy and labour is increasing, the number of women choosing 
forr a home delivery must have risen substantially. 
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3.4.. Conclusion 

Thee risk selection process is not only an incidental judgement at the start of prena-
tall  care (or some later point during pregnancy), but a permanent process to determine 
thee risk status of women during pregnancy and labour. Surveillance may be the more 
appropriatee term to cover these risk-judging activities of midwives and others. The 
coree of this professional key activity of primary care is the repeated determination of 
aa personal risk profile for each woman. What is an increased risk? A higher than aver-
agee (or some norm) probability for obstetric complications? A 'substantial' risk for ad-
versee fetal or maternal outcome? Following Jungner and Wilson [14] the criterion 
(strictly)) high(er) risk alone is insufficient to justify subsequent secondary care. Only 
iff  preventive, diagnostic or therapeutic options are available, secondary care is indi-
cated. . 

Off  all nulliparous women recorded in the ZAVI S cohort 67% ends up in secondary 
care,, of all multiparous women 47%. As said above, comparison of these data with na-
tionall  primary care (LVR1) and secondary care (LVR2) reports is limited by the ab-
sencee of combined registry data of LVR1 and LVR2. A first recommendation would 
bee the creation of such integrated primary-secondary care data sets. 

Thee obstetric manual states national guidelines, which were derived from the pre-
viouslyy mentioned Jungner and Wilson principle. Consensus about these guidelines 
existss among the professional associations involved. 

Evaluationn of risk factors, the potential for diagnosis, preventive measurements, 
andd treatment, is relevant to present more specific conclusions on risk selection ac-
cordingg to the stage of pregnancy. 

Generallyy in ZAVI S we observed poor agreement between the guidelines in the ob-
stetricc manual, and the actual risk assignment, especially in assigned initially high-risk 
women. . 

InitiallyInitially high risk, nulliparous and multiparous combined 
Off  the complete cohort of nulliparous women 14% were initially high risk, and of 

thee multiparous women 28% (Fig. 3.1a). Compared to national LVR-SIG data (LVR2) 
inn nulliparous women the rate of initially high-risk pregnancies was quite equal to our 
ZAVI SS cohort (Table 3.3). In ZAVIS at least 47% of the observed, assigned indications 
forr exclusively secondary care (initially high risk at 20 weeks of gestation) was not con-
formm the guidelines of the obstetric manual (Table 3.2a-c). 

Likewisee the percentage of initially high risk in multiparous women seems compar-
ablee with SIG data (Table 3.3), with at least 26% of indications not conform (Table 
3.2a-c). . 

Inn our Zaanstreek region the various obstetric professionals have a good profes-
sionall  relationship in a well-established collaboration, with a monthly perinatal con-
ferencee of all cases of obstetric pathology. We think it is disappointing that in spite of 
suchh a collaboration the amount of protocol violations regarding the medical indica-
tions,, especially for initially high risk, is thatt high. Furthermore we have no reason to 
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believee that in other regions in the Netherlands the situation is better, as our figures of 
riskk assignment are quite comparable with the national figures. 

Surprisinglyy neither professional representatives, nor insurance companies appar-
entlyy show interest in the practice of risk assignment. From the perspective of mid-
wivess this is surprising as the Dutch system is based on low-risk surveillance; from 
thee viewpoint of insurance companies this is surprising in view of the generally higher 
costss of secondary care. 

Wee conclude that national guidelines on risk assessment before 20 weeks of gesta-
tionn do not reflect practice, with few opportunities to analyse this discrepancy, while 
feww incentives exist to do so. 

Givenn the rather simple changes required to document adequately risk status in in-
itiall yy high and low risk, we strongly advocate to change the current registry forms 
(LVR11 and LVR2 form) to cover both guideline-based and additional risks at the start 
off  prenatal care. We are aware that the observational context of this registry puts limits 
too the potential for evaluation of the adequacy of guideline-based and additional risks 
att booking, but at least important areas for development of evidence may be discov-
eredd by this improved documentation. 

InitiallyInitially low-risk nulliparous women, referral to secondary care 
Off  all 3280 initially low-risk women, at 20 weeks of gestation, a similar rate of wo-

menn were referred during pregnancy and labour, respectively 29 and 31%. Compared 
too national data (OBINT and LVR1 1993) referral rate during pregnancy is higher, 
whilee referral rates during labour are in the same range. Time trends do not show a 
substantiall  change in referral rate during pregnancy, except an increase in referral 
comparedd to 1970 (Table 3.7). Referral rate during labour (Table 3.10) increased over 
thee years from 10% in 1970 to 31% in 1993. 

Proposedd reasons for this increased referral rate during pregnancy: 

•• Changed evidence on the weight of already known risk factors, e.g. increased refer
rall rate due to pregnancy-induced hypertension not on maternal indication, but 
basedd on the increased possibilities of fetal surveillance. Furthermore higher refer
rall rate due to abnormal presentation as ultrasound diagnosis has been common 
practicee since 1970. 

•• An actual increase of risk factor prevalence (given age) of those becoming preg
nant,, in particularly of hypertensive diseases, smoking, and perhaps diabetes. 

•• Changed attitude towards essentially the same risk factors by both the client (more 
informed,, assertive women demanding 'enforceable health', a guaranteed 100% 
healthyy baby) and the professional (defensive obstetrics). 

Wee have shown above that selection until labour, during pregnancy has been more 
rigid,, hence one expects an extremely low-risk rest population. But the referral during 
labourr of women who still were low risk at onset of labour, has risen from 10% to a stag
geringg high 30%. Major determinants were failure to progress in first and second stage. 
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Proposedd reasons for this exploded referral rate are: 

•• The improved diagnosis of existing risk factors and recognition of hitherto un
knownn risk factors, like premature rupture of membranes related to intrauterine 
infection.. Meconium-stained fluid is assigned and more frequently applied as risk 
factorr for fetal distress since 1987. 

•• An increased risk of dystocia and instrumental delivery in higher age. 
•• Changed attitude towards essentially the same risk factors by both the client (wo

menn becoming generally more impatient, 'older pregnant women', and women 
pregnantt after treatment for infertility put more pressure on having caeserean sec
tionn to 'avoid' risk) and the professional (more defensive, more time sensitive, more 
clientt oriented). 

AA thorough analysis of this increase in particular is justified, as few firm and evi
dence-basedd guidelines exist on the issue. 

InitiallyInitially low-risk, referral to secondary care, multiparous women 
Referrall rate during pregnancy in multiparous women is in the period 1977-1995 

aroundd 13%. The referral rate during labour increased from 5 to around 12% in this 
period. . 

Proposedd reasons for this increase in referral rate are: 

•• The improved diagnosis of existing risk factors and recognition of hitherto un
knownn risk factors. Meconium-stained fluid has been assigned as risk factor for 
fetall distress since 1987. 

•• Changed attitude towards essentially the same risk factors by both the client (im
patience,, more pressure on having elective caesarean section after previous compli
catedd assisted vaginal delivery) and the professional (more defensive, more time 
sensitive,, more client oriented). 

HomeHome delivery 
Nationall data of LVR in 1993 estimated that 31% of all women deliver at home [6]. 

Inn our cohort this was 19% (Tables 3.14 and 3.15). Ethnicity is one of the explanations 
forr this difference. 

Nationall data show a more or less stable rate of home deliveries (in 1987 34%, in 
19933 31% and in 1995 32%), while the referral rate to secondary care increased, which 
mustt have resulted in a substantially increasing number of women choosing for home 
deliveries. . 

Recommendations: Recommendations: 
•• Creation of integrated primary and secondary care data sets, linking of LVR 1 and 

LVR2. . 
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•• Similarity between the risk factors in the obstetric manual and in the LVR registra
tion. . 

•• Determination of risk factors for each pregnant women conform risk factors men
tionedd in the obstetric manual in both primary and secondary care, which will gain 
moree insight in the relationship between risk factor and obstetric complication(s). 

•• If the Dutch two-tier system is to be maintained, all efforts should be put to force 
backk the exploding referral rate of nulliparous women during labour. Popular in
formationn on delivery tends to be too sensation seeking and unrealistic, focussing 
mainlyy on the second stage while neglecting the long and tedious first stage. Gui
dancee and support during this first stage (in contrast to the current opinion among 
somee midwives) is of major importance [12]. Referral from low to high risk during 
labour,, a unique concept in the Netherlands, is a perfect setting for investigation of 
suchh support and if this results in a lower referral rate a broad-scale program can be 
advocated. . 
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