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Abstract

Aim: We investigated the optimum time and number of observations for assessing women in the Day Assessment Unit.

Methods: A single centre prospective observational study was undertaken. Women referred for blood pressure assessment in the Day Assessment

Unit were recruited.

Results: The blood pressure of women who subsequently developed preeclampsia was noted to change differently over the time of observation

compared to women with other hypertensive disorders, most notably in the first and third hour (p¼ 0.042), although the averages at each hour did not

differ between these two groups.

Conclusions: Mean blood pressure measured over four hours did not significantly differ compared to blood pressure measured over one hour.

Women who subsequently developed preeclampsia had a different pattern of blood pressure change whilst in the Day Assessment Unit.
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Introduction

According to World Health Organization (WHO), preeclampsia

remains one of the leading preventable causes of maternal mortality.1

Preeclampsia affects as many as 10 million women, and 76,000

women die from preeclampsia and related disorders worldwide per

year.2

Preeclampsia is one of the most common reasons for admission to

hospital during pregnancy.3 It is a significant economic and social

burden on the health care system and also for the woman.4,5

Day care assessment units offer an alternative to inpatient evalu-

ation. Compared to inpatient stay, Day Assessment Units (DAUs)

are cost effective for assessing hypertension and an acceptable modal-

ity for women.6,7 Women with hypertensive disorders of pregnancy

(HDP) may require several visits to DAU. Four-hour visits are time

consuming for women and also add to staffing costs.

Although, there are clear-cut definitions regarding blood pressure

(BP) and criteria that would constitute preeclampsia, the literature

regarding the optimal frequency of blood measurements in women

being assessed in DAU is limited. PreCog guidelines8 recommend

measuring BP 10min apart. However, due to the limited literature,

different hospitals have different protocols as to what constitutes

effective assessment.9 Shennan et al. assessed BP measurements

every 15min versus a single reading at 90min with an automated

machine and found that mean systolic blood pressure (SBP) dropped

over 90 min compared with the first reading; however, the same effect

was not noted for the diastolic blood pressure (DBP). The mean of all

single readings were similar for both the SBP and DBP, over a period

of 90min.10

This study was carried out to test the hypothesis that BP assess-

ment after the first hour does not significantly differ to the BP after

four hours of assessment.

Materials and methods

This study was a prospective observational study undertaken in a

tertiary metropolitan hospital accounting for approximately 13,000

deliveries annually (Liverpool Hospital, New South Wales).

The DAU of Liverpool Hospital is staffed by senior midwives

who are responsible for the initial assessment of women referred

for the evaluation of their BP. Referrers include general practitioners,

obstetric consultants or registrars and renal physicians. Hypertension

was defined according to SOMANZ criteria (11) as a SBP greater

than or equal to 140mmHg and/or diastolic BP greater than or equal

to 90mmHg.11 Women referred to DAU had been found to be hyper-

tensive (BP reading greater than or equal to 140/90 mmHg). This may
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have been as a one-off in clinic or with a general practitioner.

Potentially, it was a sustained elevation elsewhere and women were

sent for further assessment, e.g. white coat hypertension or pre-

eclampsia. No woman who had normal BP was referred to the

DAU for an assessment.

Pregnant women over the age of 18, not in labour, diagnosed with

hypertension (classified or unclassified) who were referred to DAU

for assessment of their BP were recruited after providing informed

consent. A formal diagnosis of hypertension need not have been

made at the time of inclusion to the study. Only a woman’s first

DAU assessment was included for analysis. Women were excluded

if they were unable to give consent, under the age of 18, had a kar-

yotypically/morphologically abnormal fetus or already had been

diagnosed with preeclampsia. Women were referred to DAU only

after 20 weeks of gestation. This study was approved by the

SWSLHD Research and Ethics Committee.

After arriving in the DAU and resting for 10 min, women had their

BP assessed every 15 min for the first hour and half hourly thereafter

for a total assessment of four hours. The BP was averaged at one hour,

two hours, three hours and four hours for the purpose of analysis.

Women had routine blood and urine tests performed as per routine

DAU assessment. The blood tests included electrolytes, urea, creatinine,

full blood count, liver function tests and uric acid, and a spot urine was

assessed for the protein: creatinine ratio and culture if indicated.

Measurement of BP was recorded as per SOMANZ guidelines.11

BP was measured with the woman comfortable and her legs resting

on a flat surface. The SBP was assessed as Korotkoff sound 1 and

diastolic BP at Korotkoff sound 5. A larger cuff, covering 80% of the

arm circumference was used when the upper arm circumference was

greater than 33 cm. Demographic data were recorded (including race

(self-reported), age and parity). Clinical data recorded included ges-

tation at booking, booking SBP and DBP, booking weight, height,

smoking status, pre-existing medical history, history of hypertension

in previous pregnancies, presence of other antenatal complications,

e.g. gestational diabetes. The outcome of the pregnancy was collected

after delivery and the final hypertensive disease of pregnancy diagno-

sis was ascertained. Delivery details included the mode of delivery,

gestational age, gender and weight of the baby.

Statistics

BP was analysed using SPSS v23.0 (USA). Analysis was undertaken

using paired-wise comparisons with Bonferroni correction for multi-

ple comparisons. Where differences between diagnostic groups were

assessed, a general linear model (GLM) analysis of repeated measures

was undertaken with post hoc testing between groups adjusted

for multiple comparisons. Results were considered statistically signif-

icant if the p-value was less than 0.05. Data are expressed as the

mean� standard error of the mean (SEM). Allowing for a Type 1

error of 5% (two-sided t-test) and given 90% power, and a within

group standard deviation of 9.5mmHg (based on published data)

and a difference between the two groups of 5mmHg (chosen as

this would be clinically significant difference), a total of 40 women

were required.

Results

Forty women were recruited in the study carried out between

November 2009 and April 2010. Of the 40 women recruited, most

were Caucasian (n¼ 31, 78%), with an average body mass index of

28.7� 6.5 and age of 28.9 (�6.1) years. Primigravidas constituted

48% of women and 42% (n¼ 17) of women had a pre-existing hyper-

tensive disorder diagnosed prior to attending the DAU (Table 1).

Of the women referred to DAU, 77.5% went on to develop hyper-

tensive disease of pregnancy. Of those women, 50% developed

preeclampsia, 27.5% developed gestational hypertension. Among

the women referred, 6.4% of the women had pre-existing hyperten-

sion and went on to develop superimposed hypertensive disease of

pregnancy. If the women were monitored only for one hour, 62.5%

would have a diagnosis of hypertensive disease of pregnancy.

The SBP significantly changed over time (GLM; SBP p¼ 0.01).

The DBP did not significantly change over time (GLM; DBP

p¼ 0.23). The SBP was significantly lower only after 90 min of obser-

vations compared to baseline only. The DBP was only significantly

lower compared to baseline within the first hour and was not different

compared to baseline subsequently (Table 2, Figure 1).

When comparing the average BPs at 1, 2, 3 and 4 h, there was a

significant change over time in the SBP and no difference in the DBP

if the baseline BP was included in the calculations (GLM; SBP and

DBP p¼ 0.038 and p¼ 0.7). If the baseline BP was excluded, there

was no difference in SBP or DBP averages over time (GLM; SBP and

DBP p¼ 0.2 and p¼ 0.7).

Table 1. Baseline demographics of the women included.

Parameter

Result

(n¼ 40)

Maternal age (yrs) 28.9� 1.0

BMI (kg/m2) 28.7� 1.1

Gestation (weeks) 33.5� 0.6

Parity

Primigravid 19 (48%)

Multigravid 21 (52%)

Ethinicity

Caucasian 31 (77.5%)

Asian 5 (12.5%)

Other 4 (10%)

Smoking (cigarettess/day)

0 36 (90%)

1–4 1 (2.5%)

>5 3 (7.5%)

Gestational diabetes 5 (12.5%)

Hypertension in previous pregnancy 9 (22.5%)

Pre-pregnancy hypertension 17 (42%)

Comorbid medical disorders (e.g. renal disease,

thyroid disease)

5 (12.5%)

Note: Data are number of woman (%) or mean� standard error of the

mean.

Table 2. Mean SBP and DBP at all time points measured.

Time of

measurement SBP� SEM DBP� SEM

Compared to

baseline, p-value

Baseline 137.7� 2.0 87.2� 1.4

15min 134.7� 2.0 84.9� 1.5* 0.4/0.04

30min 133.1� 2.1 84.1� 1.4* 0.1/0.016

45min 134.0� 2.2 83.9� 1.5* 0.2/0.007

1 h 134.6� 1.9 84.7� 1.5 0.3/0.4

90min 130.7� 1.7* 84.5� 1.6 <0.001/0.1

2 h 132.6� 1.9* 83.8� 1.7* <0.001/0.002

2.5 h 132.2� 2.1* 85.0� 1.5 0.006/0.9

3 h 133.3� 3.3 84.9� 1.5 0.9/0.9

3.5 h 133.2� 2.0 83.7� 1.7 0.06/0.3

4 h 133.6� 2.1* 83.9� 1.6 0.04/0.1

SBP: systolic blood pressure; DBP: diastolic blood pressure; SEM: stan-

dard error of the mean.

*p< 0.05 compared to baseline measurement.
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It is expected that the average BPs of women in subsequently

different diagnostic groups is different. For example, women who

subsequently develop a new diagnosis of a hypertensive disorder of

pregnancy (preeclampsia or gestational hypertension) have a higher

BP during the DAU assessment compared to those not subsequently

diagnosed with a new HDP (GLM; SBP p¼ 0.005 and DBP

p¼ 0.007, respectively) (Figure 2(a) and (b)) However, the SBP

(p¼ 0.01) but not the DBP (p¼ 0.11) of women who subsequently

developed HDP behaved differently over the first hour observation

period compared to women who did not develop HDP. The women

who did not develop a HDP had a drop in BP during the first hour

that was not seen in women who would develop an HDP (Figure 3).

Discussion

DAU is a well-established model of antenatal care, increasingly being

used to reduce inpatient stay and costs associated with the same.7,9

The results of our study show that mean BP over one hour does not

significantly differ to the BP over 4 h of assessment. Women who

Figure 1. Mean SBP and DBP� SEM at each time point
assessed in the Day Assessment Unit. SBP: systolic blood
pressure; DBP: diastolic blood pressure. *p< 0.05 compared
to baseline measurement.

Figure 2. The HDP (preeclampsia and gestational hypertension) and non-HDP mean (a) SBP and (b) DBP� SEM at each time point
assessed in the Day Assessment Unit. SBP: systolic blood pressure; DBP: diastolic blood pressure; HDP: hypertensive disorders of
pregnancy. *p< 0.05 comparing HDP and non-HDP measurement at the time point indicated.

Figure 3. The HDP (preeclampsia and gestational hypertension) and non-HDP mean (a) SBP and (b) DBP� SEM during the first hour
excluding baseline measurements. SBP: systolic blood pressure; DBP: diastolic blood pressure; min: minutes; HDP: hypertensive
disorders of pregnancy.
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are referred to DAU also prefer this to an inpatient stay due to closer

monitoring and attention that they receive in day care units.7

Assessing women for hypertension is one of the major reasons for

a woman to be referred to DAU. The current definitions for hyper-

tensive disorders in pregnancy are based on clinical readings and in

recent times, there is considerable debate on using the conventional

clinic derived BP to diagnose hypertensive disorders in pregnan-

cy.12,13 Home BP monitoring offers an attractive option, especially

in assessment of women with white coat hypertension. However, the

limited availability of calibrated and validated machines limits the use

of self-measurement of BP at home.14,15

Although there are a number of studies evaluating the importance

and suitability of DAU for assessing BP, there is limited evidence

regarding the optimum time for monitoring of the BP.6,7,9,16 A satis-

faction survey by Dunlop et al. found that waiting in DAU for long

periods (test results and review by medical officer) was viewed nega-

tively by the women. Organising child care and visits to the hospital

during peak hours was considered cumbersome.

Given that DAU’s function as a screening point, it is particularly

important that evidence-based medicine is practised to optimise the

use of DAU. BPs averaged at the end of each hour do not differ

significantly when the initial BP was excluded. While averaging the

BP, the first reading taken at DAU was invariably high for all group

of women (HDP and non-HDP), consistent with other studies.10,17

Hence, we recommend discarding the initial value when the BP is

being assessed. Our study demonstrates that waiting four hours for

BP assessment is not required, but the pattern of change of the BP in

the first hour may be important as well as the averages and the raw

readings at each time point.

One of the limitations of our study was the relatively small number

of cases. However, the findings of our study are significant in adding to

the cost effectiveness, clinical and psychosocial effects of care in a

DAU.

Conclusion

Women who are currently observed for four hours in the DAU could

have this time period reduced as the BPs do not change substantially

over time. However, the pattern of change may indicate a greater risk

of preeclampsia later in the pregnancy. Given our small study popu-

lation, we recommend the study to be carried out in multiple centres

with diverse population to ensure generalizability.
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