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Abstrac t t 

Objective:Objective: Is domiciliary antenatal fetal surveillance for selected high-risk pregnancies, 
aa feasible alternative for hospital admission? 

Design:Design: A randomized controlled trial conducted at the Academical Medical Center, 
Amsterdam,, The Netherlands. 

Subjects:Subjects: Between September 1992 and June 1994,76 women were at random allo-
catedd to domiciliary care and 74 women to hospital care. Criteria for inclusion were 
hypertensionn (26%), fetal growth retardation (24%), post term pregnancy (23%), dia-
betess (25%), preterm rupture of membranes (2%) and previous recurrent antenatal 
deathh (1%). 

MainMain Outcome Measures: Primary outcome measure was perinatal morbidity, mea-
suredd by Prechtl's neonatal neurological optimality score. Secondary outcome variables 
weree the occurrence of complications, obstetric interventions at labor, birthweight, ges-
tationall age at delivery and maternal and neonatal admission rates. 

Results:Results: In both groups there was one case of perinatal mortality. In both treatment 
groupss the median of the neurological optimality score was found at 59. Also secondary 
outcomee variables did not show significant differences. 

Conclusion:Conclusion: Domiciliary antenatal care for selected women with high-risk preg-
nancyy is feasible considering obstetric outcome. 
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Introductio n n 

Antenatall care is based on risk assessment. In cases considered to be at increased risk, 
unstressedd antenatal cardiotocography is the most commonly employed method of 
fetall surveillance.1'2'3 As a result admission to hospital is often needed. If comparable 
caree for pregnant women, including fetal monitoring can be realized at home, domicil-
iaryy fetal surveillance might offer a satisfactory alternative for hospital admission. 

Inn 1983 Dalton et al4 described a technique for transferring fetal heart rate tracings 
fromm patient's home to a hospital, using the public telephone network. Dawson et al5,6 

conductedd a randomized study that confirmed expectations: carefully planned domicil-
iaryy surveillance can reduce the number and duration of hospital admissions. Lindsay 
ett al7 reported a study of cardiotocography traces of 134 patients at moderate risk at 
home.. In addition clinical outcome was reported. There were no intrauterine or neona-
tall deaths, nor was there an increase in obstetric interventions. The obstetric and 
neonatall outcome of the monitored group was similar to that of the general unit. 
Womenn with high-risk pregnancies, requiring hospital admission were not included in 
thatt study. 

Theree is at present no answer to the question whether domiciliary fetal surveillance 
forr selected high-risk pregnancies, leads to the same obstetric outcome as conven-
tionall hospital care. Therefore a randomized controlled trial was set up for women 
requiringg hospital admission. 

Materia ll  and Method s 

Setting.Setting. The study was conducted at the Department of Obstetrics and Gynecology of 
thee Academical Medical Center of Amsterdam, the Netherlands. This hospital is a ter-
tiaryy referral center. It serves as a community hospital for a relative small region in the 
immediatee surroundings of the hospital. 

PatientPatient selection. Pregnant women were admitted to the trial when indication for 
clinicall surveillance was present. Criteria for surveillance were: hypertension with pro-
teinuria;; suspected impaired fetal growth after 32 weeks pregnancy, confirmed by ultra-
sonographicc biometry; post term pregnancy, defined as a gestational age of at least 42 
weeks;; insulin dependent diabetes after 36 weeks of pregnancy or non-insulin depen-
dentt diabetes after 40 weeks of pregnancy; preterm rupture of membranes after 33 
weekss of pregnancy and previous recurrent antenatal death. 

Womenn were selected at the antenatal outpatient clinic. When the consultant 
decided,, that hospital admission was indicated, one of the investigators was informed. 
Womenn were excluded when they had extremely poor social circumstances or were 
drugg abusers. 

Ethics,Ethics, informed consent, and randomization. The trial was approved by the Med-
icall Ethics Committee of the hospital. All eligible women were given a brochure with the 



aimss and design of the study. Women who refused to participate in the study received 
conventionall hospital care. 

Afterr consent women were randomized 1:1 either to domiciliary care or to conven-
tionall hospital care. The method of randomization was based on random permuted 
blockss within strata, using a computer program. We stratified for gestational age, using 
377 and 42 weeks as cut-off. 

ProvidedProvided care. Women allocated to conventional care were admitted to hospital 
underr standard arrangements. These included daily fetal heart rate monitoring, daily 
measurementt of blood pressure and temperature. Any subsequent discharge and out-
patientt visits took place in the same way. Treatment plans for domiciliary care included 
fetall monitoring, measurement of blood pressure, temperature and weekly visits at the 
outpatientt department. If necessary, additional family care was organized to look after 
childrenn at home or to help with housekeeping. Women were visited at home daily by 
onee of the investigators, a midwife or physician. Fetal heart rate was recorded for a min-
imumm of 30 minutes and sent by modem to the hospital. We used the Oxford System 
8oootR),, a computerized system for antenatal heart rate analysis.8,9 Reference ranges 
forr second and third trimester pregnancy have been published.10'11*12 Traces were eval-
uatedd immediately on technical quality and content at home. In hospital the tracings 
weree reviewed by the obstetrician on call. If for any reason the women needed advice 
orr information they could call the investigators during the day or the maternity ward 
duringg the evening and night. 

Thee fetal surveillance is antenatal and does not include intrapartum care. All 
patientss delivered in hospital. 

OutcomeOutcome variables. Perinatal morbidity was considered the most relevant outcome. 
Thee primary outcome measurement was the neonatal neurological optimality score, 
introducedd by HFR Prechtl.13-14 This optimality score consists of a list of 60 neurological 
items,, for each of which an optimal range is defined. Each infant obtains a score, con-
sistingg of the number of items falling within the optimal range. A score of 58 or higher 
iss considered as optimal. Between four and eight days after birth (with age corrected 
whenn born preterm) all babies were examined by a single trained observer (W.M.M.) fol-
lowingg the standardized neurological scoring system. 

Sincee the observer was not blinded to the treatment allocation, we conducted an 
interobserverr study to check for bias. In both treatment arms 10 infants were examined 
byy a second, blinded, observer one or two days after the first examination. The average 
differencee in scores between observer one and observer two was 1.6 (SD 2.3) for the 
hospitall care group and 1.3 (SD 1.9) for the domiciliary care group. This difference was 
nott significant. 

Ass secondary outcome variables were recorded; occurrence of complications, 
obstetricc interventions, birthweight, gestational age at delivery and maternal and 
neonatall admission rates. 

ui i 
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RequiredRequired size of study and statistics. Based on other studies15 we decided a shift of at 
leastt two points of the neurological optimality score to be of clinical importance. To de-
tectt this, or a larger, difference, with a two-sided significance level of 5 % and a power of 
80%,, 75 women per group would be needed. Results will be presented as mean values 
withh their standard deviation or percentages. Results of variables that were not normally 
distributedd will be summarized as medians with a measure of range. Statistical analysis 
wass performed according to the "intention to treat" principle. To analyze differences in 
thee mean of the two groups the Student's f test was used. The Kruskal-Wallis rank test 
forr non-parametric analysis of differences was used. Differences between proportions 
weree investigated with the x2 test or Fisher's exact probability test. Analyses were also 
performedd for subgroups: gestational age and reason of inclusion. Only when the strat-
ifiedd analysis showed significant differences the results will be reported. 

Result s s 

StudyStudy population. Between September 92 and June 94,174 eligible women were asked 
forr consent: 24 patients declined. Their characteristics were comparable with the 
includedd women. Reason for refusals were: a higher expected safety in hospital (n=io), 

Hospitall care Domiciliary care 

n=744 11=76 

Materna ll  age (yr,mean,SD ) 30.9 (SD 5.8) 29.6 (SD 5.8) 

Ethni cc  grou p 

Caucasiann 39 (53%) 35 (46%) 
Hinduu 5 (7%) 10 (13%) 
Negroidd 22 (30%) 25 (33%) 
Otherr 8 (10%) 6 (8%) 

Citizenshi p p 
Married/Livingg together 60 (81%) 64 (84%) 
Otherr 14 (19%) 12 (16%) 

Educatio n n 
Onlyy primary school 7 (10%) 3 (4%) 
Secondaryy school 52 (70%) 62 (81%) 
Universityy 15 (20%) 11 (15%) 

Smokin gg habit s 
Nott smoking 51 (68%) 55 (72%) 
Stoppedd in pregnancy 8 (11%) 8 (11%) 
Smokess < 20 cig/day 13 (18%) 10 (13%) 
Smokess > 20 cig/day 2 (3%) 3 (4%) 

Tablee 1. Maternal characteristics at study entry 



Hospitall care Domiciliary care 
n=744 n=76 

Diagnose ss for  inclusio n 
Previouss recurrent still birth 
Postt term pregnancy 
Gestationall diabetes (diet) 
Insulinn dependent diabetes 
Hypertension n 
Growthh retardation 
Pretermm rupture of membranes 
Pretermm cervical dilatation 

Gestationa ll  age (range in weeks) 

Parity y 
Nulliparous s 
Muciparous s 

Max.. diastoli c bloodpressur e (mmHg, SD) 

Duratio nn of admissio n befor e inclusio n (days, SD) 

Tablee 2. Obstetric variables at study entry 

alreadyy admitted to hospital with everything arranged (n=5), more rest in hospital (n=3), 
dailyy fetal monitoring at out-patient department (n=3), insisting on induction of labor 
(n=i),, partner abroad (n=i), poor social circumstances (n=i). In total, 150 women re-
mainedd in the study to completion. These women gave birth to 151 babies, of whom 77 
(51%)) were in the domiciliary surveillance group and 74 (49%) in the hospital group. 
Treatmentt groups did not differ with regard to age, citizenship, education, and smoking 
habitss (Table 1). Ethnicity is not representative for The Netherlands: there are more im-
migrantss from Surinam and Africa living in the region directly surrounding the hospital. 

Tablee 2 shows the distribution of reasons for inclusion. The majority of women were 
includedd because of hypertension, fetal growth retardation, post term pregnancy and 
diabetess mellitus. One third of the women was included before 37 weeks gestation, 
46%% between 37 and 42 weeks and 21% after 42 weeks. Parity, means of maximum 
diastolicc blood pressure, number of ultrasound examinations and days in hospital 
beforee study entry were similar in both groups. 

CareCare and interventions. Advises for bedrest were similar in both groups. We asked 
thee women whom we prescribed bedrest, to keep record of the time during the day 
spentt out of bed. Means were: 108 (SD 96) minutes in the hospital care group versus 
1188 (SD 99) in the domiciliary care group. Number of fetal monitoring records and ultra-
soundd examinations after randomization were: 9.5 (SD 8.2) and 0.6 (SD 0.7) respec-
tivelyy in the domiciliary care group, and 8.7 (SD 6.9) and 0.7 (SD 0.8) in the hospital care 
group.. There was a difference in the number of blood pressure measurements. A mean 

211 (23%) 

99 (13%) 

88 (11%) 

200 (27%) 

188 (24%) 

11 (1%) 

11 (1%) 

30-43 3 

411 {55%) 

333 (45%) 

88.11 (SD 13.7) 

2.33 (SD 9.1) 

11 (1%) 

177 (22%) 

144 (19%) 

66 (8%) 

199 (25%) 
188 (24%) 

11 (1%) 

32-42 2 

422 (55%) 
344 (45%) 

88.22 (SD 13.7) 

1.66 (SD 4.6) 
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off 18.4 (SD 20.1) in the hospital care group versus 5.2 (SD 7.0) in the domiciliary group 
(pp < 0.05). Likewise the number of blood tests done was different. In the hospital care 
groupp on average 1.5 (SD 2.7) and in the domiciliary group 0.3 (SD 0.7) (p < 0.05). 

Thee average length of fetal surveillance was 8.7 (SD 7.9) days with a minimum of 0 
andd a maximum of 38 days in the hospital care group. Three women were admittedd to 
thee hospital and delivered that same day. In the domiciliary care group the total length 
off fetal surveillance after study entry was on average 10.1 (SD 7.9) days. There was a 
minimumm of o and a maximum of 37 days, 2 women delivered the same day the fetal 
surveillancee was started. Of this total of 10.1 days, in fact 8.7 (SD 7.0) days were spent 
att home with domiciliary fetal surveillance, 1.4 (SD 3.7) days were spent in hospital. 

AA group of 23 women (31%) were admitted to hospital during the study period. Rea-
sonss for admission were: ominous fetal heart rate recordings (n=i6), progressive rise 
off blood pressure (n=i), progressive rise of liverenzymes (n=i), fever in a patient with 
prematurelyy ruptured membranes (n=i), difficult bloodsugar regulation (n=i), house 
removall (n=i), asthma problems (n=i), planned induction of labor (n=i). Of these 23 
patientss 5 were discharged again after 2.4 (SD 1.7) days; they continued fetal surveil-
lancee at home. A difference was found in number of women discharged from hospital or 
domiciliaryy care before delivery: for 14 (19%) women in the hospital care group versus 
11 (1%) woman in the domiciliary care group daily surveillance was stopped. Average 
additionall family care was needed for 13 women in the domiciliary care group, with 
meann of 15 (SD 14) hours for the whole care period. 

Analysis,, stratified for inclusion, showed a significant difference between the average 
numberr of days with fetal surveillance for post term pregnancies; 2.9 (SD 2.4) days in the 
hospitall care group, versus 5.5 (SD 4.3) days in the domiciliary care group (p < 0.05). 

Inductionn of labor occurred more frequently when the woman was already admit-
ted.. Data on obstetric management are shown in Table 3. The incidence of spontaneous 
onsett of labor was slightly higher in the domiciliary care group. No difference was seen 

Onsett  of labor 
Spontaneous s 
Induction n 
Electivee cesarean section 

Modee of deliver y 
Spontaneous s 
Operativee vaginal delivery 
Emergencyy cesarean 
Other r 

Duratio nn in hospita l after deliver y (days) 

Hospitall care 
n=74 4 

399 (53%) 
277 (37%) 
88 (10%) 

599 (80%) 
6(8%) ) 

77 (10%) 
22 (2%) 

3-55 (SD 2.7) 

Domiciliaryy care 
n=76 6 

488 (63%) 
233 (30%) 
5(7%) ) 

588 (75%) 
66 (8%) 

100 (13%) 

33 (4%) 
3.22 (SD 3.1) 

Tablee 3. Obstetric interventions 



inn mode of delivery. Also the average stay in hospital after delivery was similar. 
Analysis,, stratified for gestational age at inclusion, showed a significant difference 

betweenn the onset of labor when gestational age was between 37 and 42 weeks, 77% 
inn the domiciliary care group had a spontaneous onset of delivery, versus 50% in the 
hospitall care group (p < 0.05). 

NeonatalNeonatal outcome 

Mortality.Mortality. Data on neonatal outcome are shown in Table IV. In both groups there was 
onee case of mortality. In the domiciliary care group there was one stillbirth, in the hos-
pitall care group one infant died 2.5 months after birth. In the domiciliary care group a 
womann with a twin pregnancy enrolled in the trial at a gestational age of 32 weeks with 
thee diagnosis of growth retardation in one child. Heart rate recordings were satisfactory 
onn the first two days. On the third day overall variability of the tracing dropped. That 

Gestationa ll  age (range In weeks) 

Birthweigh t t 

Birthwelgh tt  < 5th percentil e 

Sex x 
Male e 
Female e 

Apgarr  scor e 
Apgarr 1 min 
Apgarr 5 min 
Apgarr 1 min < 7 
Apgarr 5 min < 7 

Conditionn at birt h 
Noo complications 
Admissionn neonatal care unit 

Perinata ll  mortalit y 
Stillbirth h 
Diedd postpartum 

Reanimation/ventilator yy suppor t 
No o 
Oxygen n 
Mechanicall ventilatory support 

Duratio nn neonta l admissio n 

Hospitall care 
n=74 n=74 

35-43 3 

1190-47700 gm 

99 (12%) 

477 (64%) 
277 (36%) 

8.22 (SD 3.3) 
9.66 (SD 0.8) 

144 d9%) 
22 (3%) 

566 (76%) 
188 (24%) 

0 0 

11 (1%) 

666 (89%) 

55 (7%) 

33 (4%) 

2.00 (SD 5.6) 

Domiciliaryy care 
n=76 6 

33-43 3 

970-51800 gm 

99 (n%) 

399 (51%) 
388 (49%) 

8.22 (SD 3.2) 

9-55 (SD 1.7) 
188 (23%) 

33 (4%) 

533 (70%) 
233 (30%) 

11 (1%) 

0 0 

633 (82%) 

100 (13%) 

44 (5%) 

2.88 (SD 9.9) 

Tablee 4. Neonatal outcome 
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samee day, the mother was admitted to the hospital. No indication for acute intervention 
att that moment was found, since the heart rate recording seemed better when repeated 
inn hospital. Intensive fetal surveillance was indicated and the patient stayed in hospi-
tal.. The following days fetal heart rate traces were not optimal but no intervention was 
done.. On the third day in hospital, fetal heart tones of the smaller child were negative. 
Fourr days later, at a gestational age of 335 /7 weeks, the woman spontaneously deliv-
eredd a stillborn boy of 970 g and a healthy girl of 1915 g. 

Onee woman with diagnosis of fetal growth retardation and essential hypertension 
wass randomized at 38 weeks pregnancy to hospital care. Since the condition of the 
fetuss seemed alright that afternoon, it was decided that she would come the next 
morningg to the hospital. An emergency caesarian section was done, when heart rate 
recording,, taken at arrival at the hospital, showed signs of fetal distress. A boy with a 
birthweightt of 2710 g and Apgar scores 4/8 was born and admitted to the neonatal 
intensivee care unit, were mechanical ventilation was given for two days. After 10 days 
craniall ultrasound showed intraparenchymal hemorrhage. Later examinations showed 
severee ischemic lesions. After 2.5 months the baby died due to aspiration pneumonia. 

PrechtlPrechtl score. Neurological examination according to Prechtl was performed in 148 
infants.. The above-mentioned infant with hypoxic-ischemic brain lesions, that later 
died,, was not examined; the mother considered the examination too stressful for her 
babyy and declined consent. One infant was born at a gestational age of 35 4/7 weeks, 
afterr the mother had been allocated to domiciliary care with a diagnosis of insulin 
dependentt diabetes. Weekly sonography was done to follow the development of the 
fetus,, except macrosomia no other abnormality was noticed. After 19 days of home-
monitoringg the heart rate recording showed a flat trace. Immediate admission to hospi-
tall followed. Two days after admission to the hospital, a cesarean section was done at 
aa gestational age of 36 weeks. A girl with a birthweight of 4395 g and Apgar scores 4/7 
wass born. Her early neonatal period started with many problems; hypertrophic car-
diomyopathyy with heart failure, multifocal thrombotic processes, occlusion of the right 
renall artery and dilatation of the cerebral ventricle system due to a liquor resorption 
defect.. Because of the thrombotic processes no neurological examination could be 
done.. After 81 days the baby was discharged from the neonatal care unit. 

Distributionss of the 148 neurological optimality scores were highly skewed to the 
rightt (Fig 1). In both treatment groups the median was found at score 59, the 25th and 
75thh percentiles respectively at scores 57 and 60. The maximum score in both groups 
wass 60 and the minimum score in the hospital care group was 51 and 50 in the domi-
ciliaryy care group. Scores of 58 or higher, which is considered to be optimal, were 
obtainedd by 49 (67%) infants in the hospital care group and by 53 (71%) in the domicil-
iaryy care group. 

SecondarySecondary neonatal outcome measures. Other neonatal outcome variables are 
shownn in Table 4. Gestational age at delivery showed no difference. Median birthweight 
andd Apgar scores in both groups were comparable. In both groups no significant differ-
encee was seen in number of infants admitted to the neonatal care unit. Median duration 



CHAPTERR 2 
:: ... 

Caree  Hospita l y 

600 59 58 57 56 55 54 

Figur ee 1. Neurological Optimality Score 

off admission to the neonatal ward, was o days in both groups with a maximum of 31 in 
thee hospital group and a maximum of 81 days in the domiciliary care group. 

Commen t t 

Inn this study we investigated the obstetric results of domiciliary fetal monitoring. No dif-
ferencee in obstetric and neonatal outcome, compared to conventional hospital fetal 
monitoring,, was observed. Perinatal morbidity measured with Prechtl's neonatal neu-
rologicall optimality score did not differ. The outcome of antenatal care should be mea-
suredd in terms of perinatal morbidity.16'17 The neonatal neurological optimality score 
wass our instrument of choice, it is a measure for neonatal morbidity and as such a mea-
suree for the quality of obstetric care.15-18 The optimality score has also showed to be 
predictivee of the future neurological development of the infant.19,20 Compared with 
otherr studies the median of the neurological scores showed similarity in the same cat-
egoryy of risk pregnancies. 

Thuss far the technological possibility of transferring fetal heart rate tracings by 
modemm was well established.4"6 But, for application of home monitoring valid clinical 
reasonss for fetal heart rate monitoring should be present. In our view this diagnostic 
proceduree should only be applied in cases of a high prior risk of fetal distress, i.e. in 
highh risk pregnancies: in cases, that under present standards of care require clinical 
observationn and daily fetal monitoring. Before introducing this new diagnostic modal-
ityy in our daily practice we established by this study that for the group of women where 
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itt really matters, this procedure renders a comparable obstetric outcome. 
However,, several differences were noticed analyzing care and intervention vari-

ables.. More measurements of blood pressure and lab tests were done in the hospital 
caree group. An explanation can be found in the fact that, in the domiciliary care group, 
onlyy once day blood pressure measurement was done. In the hospital care group, on 
average,, blood pressure measurements were done 3 or 4 times a day. Length of fetal 
surveillancee in the domiciliary care group was slightly longer than in the hospital care 
group.. More women in the hospital group were discharged antenatally from hospital 
caree than women from domiciliary care. Reasons could be both a patient's factor and a 
hospitall factor. Women will see less reason to ask for discharge when they receive 
domiciliaryy care because they are already at home. Clinicians will be more pressed to 
dischargee a woman because of the continuous strain on the occupation of beds. 

Thee incidence of spontaneous onset of labor was lower in the hospital care group; 
inn the group with gestational age between 37 weeks and 42 weeks this difference was 
significant.. This could also be explained by the doctor's attitude; in the hospital the 
doctorr tends to be more active concerning the onset of labor. More women will ask for 
intervention,, as this would shorten their stay in hospital. 

Whenn home monitoring is going to be implemented, criteria for selection of women 
suitablee for domiciliary fetal surveillance should be clearly defined. Otherwise a situa-
tionn is created where women who do not need intensive care are surveilled at home. For 
medicall and economical reasons this would not be desirable. 

Inn conclusion, the availability of computerized fetal heart rate analysis makes domi-
ciliaryy fetal surveillance possible. Domiciliary care for selected women with high-risk 
pregnancyy is feasible. It decreases the total amount of days antenatally spent in hospi-
tall without adverse effects on fetal outcome. 
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