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Abstract
Purpose Day/night ratio from diurnal ambulatory blood
pressure (AMBP) in pregnant women with type 1 diabetes
mellitus (T1DM) and in non-diabetic women was evaluated
for its association with preeclampsia, retinopathy, HbA1c,
and birth weight.
Methods One hundred and sixty-one women were
recruited for AMBP performed with a Spacelab 90207
monitor. The pregnant women were 50 non-diabetic
women and 111 T1DM women with normoalbuminuria and
no hypertension. ANOVA, regression, and ROC curves
analysis were applied.
Results Women with simplex retinopathy had higher
night/day ratio and lower birth weight than those without
retinopathy. Women who developed preeclampsia had
night/day ratio similar to those with simplex retinopathy. In
Wrst trimester they had higher blood pressure than those
who did not develop preeclampsia.
Conclusions Simplex retinopathy and preeclampsia are
associated with a reduced night/day ratio even with normal
blood pressure but night/day ratio provides no better pre-
diction of preeclampsia than the absolute values.

Keywords Pregnancy · Diabetes · Night/day ratio · 
Preeclampsia

Introduction

Diurnal ambulatory blood pressure (AMBP) in pregnancy
is used for the purpose to evaluate circadian rhythm to dis-
close slight increases and alterations of BP, detect hyper-
tension and distinguish it from white coat hypertension. It
is suggested that blunting of BP or reversal of night time
BP (‘non-dipping’) may help Wnd those at risk of pre-
eclampsia and gestational hypertension [1]. Several ways of
evaluating circadian rhythm exist; however, these include
assumptions of how BP behaves due to modeling at evalua-
tion and biological rhythm [2, 3].

In diabetic pregnancy reno-vascular co-morbidity inXu-
ences the results and is strongly associated with hyperten-
sion, preeclampsia, and pregnancy outcome. Studies of
prediction of hypertensive disorders in diabetic pregnancy
are hampered by a combination of monitor with question-
able validation and the mixed setting of low-risk/high risk
pregnancies, i.e. parity, pre-pregnancy microalbuminuria
[4] and type 2 and gestational diabetes [5]. We, therefore,
found interest in evaluating the use of night/day ratio in
AMBP in normoalbuminuric women with type 1 diabetes
mellitus (T1DM) and a group of non-diabetic, non-pre-
eclamptic women. Thus, the evaluation excluded women
micro- and macroalbuminuria and hypertensive disorder
and included glycemic regulation in form of HbA1c and
pregnancy outcome like birth weight. The aim was to Wnd
subtle changes in non-diabetic women during pregnancy
and to have a comparison for similar changes in diabetic
pregnancy with no co-morbidity (i.e. normoalbuminuria, no
retinopathy or preeclampsia). Along the same lines, two
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groups with retinopathy and preeclampsia, respectively,
were included to evaluate BP methods ability to predict
outcome at an early stage and to see diVerences and similar-
ities in the diabetic co-morbidity and pregnancy outcome,
which may inXuence the beneWt of BP measurements.

Materials and methods

One hundred and sixty-one women were consecutively
recruited for AMBP during Wrst trimester. The women were
50 non-diabetic women and 111 T1DM women with nor-
moalbuminuria and no hypertension; 51 had simplex reti-
nopathy and 20 of the diabetic women developed
preeclampsia of which 13 had retinopathy (Table 1). The
study was part of an evaluation of morbidity in diabetic
pregnancy with respect to nephropathy and retinopathy
approved by the local Ethical Committee (jr.nr.1992/2523,
1998/4147, and 2026-99). It was performed in concordance
with the Helsinki II declaration and all women gave their
informed consent. We have previously reported on the
reproducibility, consistency, precision, and trend over scale
of measurement in the diabetic and non-diabetic, pregnant

women and the prognostic value by the absolute levels of
BP in diabetic pregnancy [6, 7].The diabetic women were
recruited before pregnancy when possible, while the non-
diabetic women were asked at Wrst ultrasound scan during
pregnancy and were intended as control group. The diabetic
women attended the maternity ward for visits every second
week during pregnancy until week 32 and hereafter weekly.
A birth weight ratio was computed by dividing the
observed birth weight with the expected birth weight for the
same gestational age and gender from the background
population.

BP was measured using a portable oscillometry monitor
(SpaceLab 90207, Redmond, WA, USA), previously vali-
dated in normotensive and hypertensive pregnancies [8, 9].
The details on validation of monitors, the clinical setting,
and the timing during the day of BP are found on the British
Hypertension Society’s homepage at www.bhsoc.org.

The equipment was programed for cuV insuZations
every 20 min from 06:00 to 23:00 h, and every hour during
the night. At inclusion and after demonstration of equip-
ment in the supine position three oscillometric and hereaf-
ter three auscultatory BP were measured. The average of
these three auscultatory measurements was termed the

Table 1 Clinical data in Wrst trimester

DM type 1 diabetes mellitus, MAP mean arterial BP, Sysdy and Diady systolic and diastolic day BP, Sysni and Diany systolic and diastolic night
BP, Sysdiu and Diadiu systolic and diatsolc diurnal BP

* ANOVA p < 0.01, Newman–Keul’s post hoc test (all p < 0.05): a Non-diabetic versus each of all other, b Retinopathy versus each of all other,
c Non-diabetic versus retinopathy and preeclamptic, diabetic women, d Non-diabetic versus +retinopathy and preeclampsia, e ¡Retinopathy
versus preeclamptic, diabetic women, f ¡Retinopathy vs. + retinopathy and preeclampsia, g Non-diabetic women and ¡retinopathy each versus
preeclamptic, diabetic women

Group Normal-non-DM DM ¡retinopathy DM +retinopathy DM +preeclampsia

No. 50 53 38 20

Retinopathy – – + 13+ / 7¡
Preeclampsia – – – +

Age (yrs) 27 § 3 29 § 4 28 § 4 28 § 3

Onset of diabetes (yrs) – 22 § 7 13 § 6 17 § 8

HbA1c (%)* 4.8 § 0.3 6.9 § 0.9 7.8 § 1.1 7.3 § 0.9

Weight* 74 § 12 a 67 § 12 67 § 7 66 § 14

Height 167 167 167 166

Gestational age (wk)* 40 § 2 a 36 § 1 35 § 2 35 § 2

Birth weight (g)* 3593 § 428 4042 § 618 b 3399 § 840 3638 § 660

Birth weight ratio* 1.03 § 0.1 c 1.40 § 0.2 1.28 § 0.3 1.41 § 0.2

Sysdy* (mmHg) 114 § 6 d 115 § 9 e 119 § 6 123 § 11

Diady* (mmHg) 66 § 5 d 70 § 6 71 § 5 74 § 7

Sysni* (mmHg) 103 § 6 d 104 § 8 f 109 § 8 111 § 10

Diani* (mmHg) 56 § 5 d 57 § 6 61 § 6 62 § 7

Sysdiu* (mmHg) 114 § 9 g 113 § 8 117 § 6 121 § 10

Diadiu* (mmHg) 65 § 5 d 68 § 6 f 69 § 5 72 § 7

MAP* (mmHg) 82.5 § 5 84.8 § 7 f 87.2 § 5 90.2 § 8

Systolic ND-ratio 0.91 § 0.04 0.90 § 0.03 0.92 § 0.05 0.91 § 0.05

Diastolic ND-ratio 0.84 § 0.06 d 0.82 § 0.05 0.85 § 0.06 0.83 § 0.07
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clinical BP. All auscultatory measurements were recorded
with use of a random zero sphygmomanometer (Hawksley,
Lancing, UK). The women followed their normal physical
and daily activity throughout pregnancy and the women
stated whether the measurement of BP took place on a
workday or not. The measurement of BP took place in ges-
tational week 13, 25, and 33 for women with T1DM and
week 18 and 33 in normal women. Night/day ratio was
calculated as a mean night AMBP/mean day AMBP
(ND-ratio). Night time was deWned from 11 p.m. until and
including 6 a.m. An activity diary accompanied the AMBP
and women with night work and inverse sleeping rhythms
were excluded.

The women were identiWed as chronic hypertensive if
progestational or Wrst trimester BP conWrmed a blood pres-
sure of at least 140 systolic or 90 mmHg diastolic.
Preeclampsia was deWned as systolic/diastolic BP of
140/90 mmHg or greater when she was normohypertensive
before week 20 and, simultaneously, albuminuria in excess
of 300 mg in previously normoalbuminuric women. Preg-
nancy-induced hypertension was hypertension without
signs of preeclampsia. None of the women took antihyper-
tensive drugs during the BP measurement.

Statistics was performed with SPSS version 16.0 for
Windows. DiVerence between two means was tested with
Student’s t test if data followed Gaussian distribution; oth-
erwise Mann–Whitney’s test was used. The variable uri-
nary albumin excretion rate (UAE) was normalized by
logarithm computing. Comparison of the diVerence between
means was tested with analysis of variance (ANOVA).
Linear regression analysis was performed with preeclampsia
as dependent variable and each BP variable separately,
UAE, HbA1c, and duration of diabetes as independent vari-
ables. Receiver-operator-characteristic curves were studied
for following variables: BP (means for the systole and dias-
tole: day, night, and diurnal, respectively), UAE, HbA1c,
age, parity, and duration of diabetes. The area under the
curve (AUC) was calculated using the categorical variable
of preeclampsia (1.0) with 95 % conWdence interval. A
two-sided p < 0.05 was the level of signiWcance. Values are
given as mean § SD, if not otherwise stated.

Results

BP increased throughout the groups with non-diabetic hav-
ing the lowest BP, followed by the diabetic women without
retinopathy and then the women with retinopathy (Table 1).
The women, which developed preeclampsia, had night/day
ratio similar to those with simplex retinopathy but showing
higher Wrst trimester BP than those who did not develop
preeclampsia. Women with simplex retinopathy had higher
diastolic ND-ratio (Fig. 1) and lower birth weight than

those diabetic women without retinopathy (Table 1). ND-
ratio in Wrst trimester was associated with birth weight even
after adjusting for gestational age (r = 0.23, p < 0.02 and
r = 0.21, p < 0.03, diastolic and systolic ND-ratio, respec-
tively, p < 0.02). For the diabetic women without retinopa-
thy the systolic as well as the diastolic ND-ratio increased
from Wrst to third trimester, whereas in the other groups no
signiWcant increase was observed. In predicting preeclamp-
sia the ND-ratio in Wrst trimester performed no better than
the absolute values (Table 2). On the contrary, both systolic
and diastolic day-BP had larger AUC when analyzing data
and performed better in predicting preeclampsia when cal-
culating a ROC curve than night BP and ND-ratios (Fig. 2).
Duration of diabetes, parity, age, HbA1c, and UAE were
close to the line of chance Wnding (AUC: area (95% conW-
dence intervals): duration: 0.57 (0.43, 0.71), age
0.47(0.34,0.61), parity: 0.42 (0.28, 0.56), HbA1c Wrst, sec-
ond and third trimester: 0.53 (0.39, 0.66), 0.55 (0.42, 0.68)
and 0.47 (0.36, 0.62), respectively, and UAE Wrst and sec-
ond trimester: 0.45 (0.30, 0.59) and 0.58 (0.45,0.71),
respectively). Only UAE in third trimester was signiWcantly
predictive for preeclampsia (AUC: 0.68 (0.54, 0.82)). At
regression analysis BP variables showed signiWcant associ-
ation with glycemic regulation, i.e., HbA1c in all three tri-
mester with a few exceptions (Table 3), also when adjusted
for UAE and duration of diabetes. Birth weight ratio in
non-diabetic women was found associated with HbA1c in
second trimester (r = 0.33, p < 0.02) and in third trimester
(r = 0.47, p < 0.01).

Fig. 1 Night/day ratio in Wrst, second, and third trimester of 111 dia-
betic and second and third trimester of the 50 non-diabetic women.
Non-DM Non-diabetic women (n = 50), DM –Ret Diabetic women
without retinopathy (n = 53), DM +Ret Diabetic women with simplex
retinopathy (n = 38), DM +Prcl Diabetic women with preeclampsia
(n = 20). a: diastolic ND-ratio; non-DM versus DM +Prcl, p < 0.04; b:
DM –Ret versus DM +Ret, p < 0.03; c: DM +Ret versus DM +Prcl,
p < 0.02; d: systolic ND-ratio; DM +Ret versus DM +Prcl p < 0.04.
Striped left downwards bar: Diastolic Wrst trimester; white bar: Sys-
tolic Wrst trimester; striped right downwards bar: Diastolic second tri-
mester; gray bar: Systolic second trimester; chequered bar: Diastolic
third trimester; black bar: Systolic third trimester
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Discussion

Our data show that the association of diurnal BP with pre-
eclampsia is not conWned to women with reno-vascular
morbidity but is also present in pregnant women with nor-
moalbuminuria. Similarly, interactions between BP and
glycemia and albumin excretion were found. This study,
thus, extends previous Wnding on associations of BP, glyce-
mia, albumin excretion rate, and autonomic function in nor-
moalbuminuric, non-pregnant diabetic subjects before
transition to microalbuminuria [10]. We did not study on
the change in albuminuria as pregnancy was considered is a

too short time for de novo transitions but it is suggestive for
the importance of BP methodology and selection of studied
women. In diabetic subjects blunting of the diurnal varia-
tion may have counteracted the ‘night dipping’ as previ-
ously reported in preeclampsia [1, 2, 10–12]. Thus, diurnal
variation of BP does not predict the risk for preeclampsia.
This blunting occurs already in the normoalbuminuric
range as conWrmed in non-pregnant subjects and corrobo-
rates the argument of parallel changes in the AER and BP
[4, 7, 10, 13]. The reasons for the lack of association with
ND-ratio and hypertension in pregnancy are numerous and
may be of non-diabetic nature. Abnormal body Xuid regula-
tion, water accumulation, postural hypotension, nocturnal
polyuria, and hypertension are seen in non-diabetic, non-
pregnant subjects with autonomic failure [13]. Neverthe-
less, these symptoms mimicking autonomic dysfunction are
common in pregnancy; in particular in third trimester when
nearly 50% of women have at least one of the symptoms.
The source of the rhythm remains speculative and the
correlation with a deWnite endogenous rhythm like the
circadian melatonin concentration has been suggested [14].

Our measurements during pregnancy show consistent
higher levels of BP in diabetic women with respect to those
who would later develop preeclampsia suggesting that less
sophisticated analysis performs well in predicting risk.
Inverse rhythm is rare and low night/day ratio overlaps con-
siderably within the group of pregnant women. The advan-
tage of using the raw data and their averages from the

Table 2 Evaluation of area under curve for BP values in prediction of
preeclampsia in 111 normoalbuminuric T1DM pregnancies

The test result variable(s): sysdy1, diady1, sysni1, diani1, NDdia1,
NDsys1 has at least one tie between the positive actual state group and
the negative actual state group

Sys Systolic, dia diastolic, dy day BP, ni night BP, ND night/day ratio,
1 Wrst trimester, 2 second trimester, 3 third trimester
a Under the nonparametric assumption
b Null hypothesis: true area = 0.5

Test 
result 
variables

Area 
under 
the curve

Std. 
errora

Asymptotic 
p valueb

Asymptotic 
95% conWdence 
interval

Lower 
bound

Upper 
bound

Sysdy1 0.67 0.07 0.015 0.54 0.81

Diady1 0.66 0.07 0.022 0.53 0.80

Sysni1 0.66 0.06 0.026 0.53 0.79

Diani1 0.65 0.07 0.042 0.50 0.79

NDsys1 0.52 0.08 0.77 0.37 0.67

NDdia1 0.55 0.08 0.49 0.39 0.71

Sysclin1 0.58 0.09 0.38 0.40 0.75

Diaclin1 0.63 0.09 0.17 0.44 0.81

Sysdy2 0.71 0.07 0.006 0.57 0.85

Diady2 0.65 0.08 0.05 0.50 0.80

Sysni2 0.78 0.05 0.000 0.68 0.88

Diani2 0.75 0.07 0.001 0.62 0.88

NDsys2 0.65 0.07 0.047 0.52 0.78

NDdia2 0.67 0.07 0.02 0.55 0.80

Sysclin2 0.69 0.09 0.04 0.52 0.86

Diaclin2 0.75 0.08 0.0007 0.58 0.91

Sysdy3 0.81 0.06 0.000 0.69 0.93

Diady3 0.75 0.07 0.002 0.62 0.88

Sysni3 0.77 0.08 0.001 0.62 0.92

Diani3 0.73 0.08 0.006 0.57 0.89

NDsys3 0.50 0.07 0.99 0.36 0.64

NDdia3 0.58 0.08 0.33 0.43 0.74

Sysclin3 0.75 0.08 0.01 0.59 0.92

Diaclin3 0.84 0.07 0.001 0.71 0.97

Fig. 2 ROC curve for prediction of preeclampsia in 111 normoalbu-
minuric T1DM pregnancies Solid line: Systolic day BP Wrst trimester;
interrupted line: Diastolic day BP Wrst trimester; stipulated line: Area
of 0.5 = chance Wnding. Diagonal segments in curves are produced by
ties
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measurements is that fewer assumptions need to be made of
their biological background.

DeWning day and night BP by Wxed time may have
underestimated a reduction of BP by up to 3–10 % if evalu-
ated individually [13, 15]. However, looking at the absolute
Wgures of ND-ratio our average ratio in diabetic women
with normoalbuminuria was 0.83, which is comparable
with the range of ratios in non-pregnant, diabetic subjects
from 0.80 to 0.89 depending on methods of calculation [13,
15]. These methods, however, all conWrmed the presence of
blunting in normoalbuminuric, non-pregnant, diabetic sub-
jects with diVerent methods of timing; thus, it is doubtful
whether potential underestimation in our study adds up to
any diVerences in conclusion.

The hemodynamic changes during non-diabetic, dia-
betic, and hypertensive pregnancy include early increase of
cardiac output, lower BP and lower systemic resistance
partly due shunting to the uterus and increase of heart rate.
Most of the changes occur within the Wrst 12 weeks of
pregnancy. Arterial compliance, systemic vascular resis-
tance, intravascular volume, and degree of tissue edema
aVect the transmission of pressure measured in a cuV. The
diagnosis of preeclampsia itself can be a challenge, the lev-
els arbitrary, and may mimic similar BP achieved by circu-
latory pathophysiology unrelated to pregnancy. The
diagnosed range of hemodynamic states is thus from high-
output-low-resistance to low-output-high-resistance states
[16]. In concordance, despite consistent Wndings of higher
BP early in pregnancy in women which later develop
preeclampsia, the BP is within the normal range and with

progressing gestation, medication, and non-standardized
setting of hydration, the value of diurnal BP is arguable
[7, 11, 12, 17].

The association of ND-ratio with retinopathy and lower
birth weight suggest that vascular regulatory changes are
present, which aVect several target organs. We corroborate
the Wnding of Napoli et al. that normoalbuminuric T1DM
women are still at high risk of preeclampsia [1]. The ROC
curve and the increasing AUC later in pregnancy add no
strength to the argument because a number of early onset
preeclampsia will be missed by later BP measurements.

In conclusion, we Wnd that simplex retinopathy and pre-
eclampsia are associated with a reduced night/day ratio
even with normal blood pressure. Night/day rhythm pro-
vides no better prediction of preeclampsia than the absolute
values.

Acknowledgments The laboratory technician Hanne Petersen and
Merete Møller are kindly acknowledged for technical assistance. Dis-
closure of interest: no Wnancial support was given. No potential conXict
of interest acknowledged.

ConXict of interest statement None.

References

1. Napoli A, Sabbatini A, DiBiase N, Marceca M, Colatrella A,
Fallucca F (2003) 24-h blood pressure monitoring in normoalbu-
minuric, normotensive type 1 diabetic women during pregnancy.
J Diabetes Complications 17:292–296. doi:10.1016/S1056-8727
(02)00217-9

Table 3 Regression analysis for selected BP variables in 111 diabetic and 50 non-diabetic women

Sys systolic, Dia diastolic, diu diurnal BP, ND night/day ratio, 1 First trimester, 2 Second trimester, 3 Third trimester, logpro logarithm of urinary
albumin excretion rate
a SigniWcant variables in unadjusted analysis
b Regression coeYcient adjusted for duration of diabetes and urinary albumin excretion
c Two variables signiWcant in unadjusted analysis, one only (logpro) in adjusted analysis
d Calculations shown for HbA1c

SigniWcant variablea r p value rb p value

Sysdiu1 HbA1c 0.33 0.001 0.35 0.001

Diadiu2 HbA1c 0.32 0.001 0.33 0.001

Sysdiu2 HbA1c 0.21 0.009 0.33 0.042

Diadiu2c logpro / HbA1c 0.28/0.37 0.005/0.001 0.33 (logpro) 0.014

Sysdiu3c logpro / HbA1c 0.38/0.31 0.001/0.001 0.43 (logpro) 0.01

Diadiu3 HbA1c 0.46 0.001 0.31 0.036

NDsys1 Hba1c 0.18 0.027 0.22 0.038

NDdia1 HbA1c 0.29 0.002 0.30 0.003

NDsys2d 0.02 0.78 0.08 0.71

NDdia2d 0.1 0.24 0.16 0.16

NDsys3d HbA1c 0.17 0.046 0.16 0.28

NDdia3 HbA1c 0.26 0.003 0.29 0.022
123

http://dx.doi.org/10.1016/S1056-8727(02)00217-9
http://dx.doi.org/10.1016/S1056-8727(02)00217-9


834 Arch Gynecol Obstet (2009) 279:829–834
2. Hermida RC, Ayala DE, Fernandez JR, Silva I, Ucieda R, Iglesias
M (1998) Blood pressure excess for the early identiWcation of ges-
tational hypertension and preeclampsia. Hypertension 31:83–89

3. Hermida RC (1999) Time-qualiWed reference values for 24 h ambu-
latory blood pressure monitoring. Blood Press Monit 4:137–147

4. Ekbom P, Damm P, Nørgaard K, Clausen P, Feldt-Rasmussen U,
Feldt-Rasmussen B et al (2000) Urinary albumin excretion and 24-
hour blood pressure as predictors of preeclampsia in type I diabe-
tes. Diabetologia 43:927–931. doi:10.1007/s001250051471

5. Napoli A, DiBiase N, Mazziotti F, Marceca M, Sabbatini A, Fall-
ucca F (1997) Blood pressure monitoring in diabetic pregnancy.
Ann Ist Super Sanita 33:337–341

6. Lauszus FF, Rosgaard A, Lousen T, Rasmussen OW, Klebe TM,
Klebe JG (2007) Precision, consistency, and reproducibility of
blood pressure in diabetic and non-diabetic pregnancy: the ap-
praisal of repeated measurements. Acta Obstet Gynecol Scand
86:1063–1070. doi:10.1080/00016340701472773

7. Lauszus FF, Rasmussen OW, Lousen T, Klebe TM, Klebe JG
(2001) Ambulatory blood pressure as predictor of preeclampsia in
diabetic pregnancies with respect to urinary albumin excretion rate
and glycemic regulation. Acta Obstet Gynecol Scand 80:1096–
1103. doi:10.1034/j.1600-0412.2001.801204.x

8. O’Brien E, Mee F, Atkins N, O’Malley K (1993) Accuracy of the
SpaceLabs 90207 ambulatory blood pressure measuring system in
normotensive pregnant women determined by the British Hyper-
tension Society protocol. J Hypertens 11(Suppl 5):S282–S283

9. Shennan A, Halligan A, Gupta M, Taylor D, de Swiet M (1996)
Oscillometric blood pressure measurements in severe preeclamp-
sia: validation of the SpaceLabs 90207. Br J Obstet Gynaecol
106:171–173

10. Poulsen PL, Ebbehøj E, Hansen KW, Mogensen CE (1997) 24-h
blood pressure and autonomic function is related to albumin excre-
tion within the normoalbuminuric range. Diabetologia 40:718–
725. doi:10.1007/s001250050739

11. Halligan A, O’Brien E, O’Malley K, Mee F, Atkins N, Conroy R
et al (1993) Twenty-four-hour ambulatory blood pressure mea-
surement in a primigravid population. J Hypertens 11:869–873.
doi:10.1097/00004872-199308000-00014

12. Brown MA, Bowyer L, McHugh L, Davis GK, Mangos GJ, Jones
M (2001) Twenty-four-hour automated blood pressure monitoring
as a predictor of preeclampsia. Am J Obstet Gynecol 185:618–
622. doi:10.1067/mob.2001.117664

13. Hansen KW (1996) Ambulatory blood pressure in insulin-
dependent diabetes: the relation to stages of diabetic kidney
disease. J Diabetes Complications 10:331–351. doi:10.1016/
S1056-8727(96)00065-7

14. Tranquilli AL, Turi A, Giannubilo SR, Garbati E (2004) Circadian
melatonin concentration rhythm is lost in pregnant women with
altered blood pressure rhythm. Gynecol Endocrinol 18:124–129.
doi:10.1080/09513590410001667841

15. Hansen KW, Pedersen MM, Christiansen JS (1993) Diurnal blood
pressure variations in normoalbuminuric type 1 diabetic patients.
J Intern Med 234:175–180

16. Waugh JJS, Halligan AWF, Shennan AH (2000) Ambulatory
monitoring and self-monitoring of blood pressure during preg-
nancy. Blood Press Monit 5:3–10

17. Higgins JR, Walshe JJ, Halligan A, O’Brien E, Conroy R, Darling
MRN (1997) Can 24-hour ambulatory blood pressure measure-
ment predict the development of hypertension in primigravidae?
Br J Obstet Gynaecol 104:356–362
123

http://dx.doi.org/10.1007/s001250051471
http://dx.doi.org/10.1080/00016340701472773
http://dx.doi.org/10.1034/j.1600-0412.2001.801204.x
http://dx.doi.org/10.1007/s001250050739
http://dx.doi.org/10.1097/00004872-199308000-00014
http://dx.doi.org/10.1067/mob.2001.117664
http://dx.doi.org/10.1016/S1056-8727(96)00065-7
http://dx.doi.org/10.1016/S1056-8727(96)00065-7
http://dx.doi.org/10.1080/09513590410001667841

	Night/day ratio as predictor of preeclampsia in normoalbuminuric, diabetic women: early signs of blood pressure disorders
	Introduction
	Materials and methods
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


