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Abstract
Objective  Physiological blood pressure changes in pregnancy are insufficiently defined. This paper describes the 
blood pressure changes across healthy pregnancies in a Southern Chinese population to present gestational - age - 
specific blood pressure ranges with smoothed centiles (3rd, 10th, 50th, 90th, and 97th).

Methods  Antenatal blood pressure measurements [median (interquartile range) 9 (8 - 10) per woman] were 
repeated in 17, 776 women from a Southern China population. Multilevel cubic splines models were used to derive 
longitudinal reference ranges for systolic blood pressure (SBP) and diastolic blood pressure (DBP) from 6 to 42 weeks 
of gestation for the normal pregnancies (excluding chronic hypertension, preeclampsia, diabetic ones, and preterm 
birth et al.).

Results  Systolic and diastolic BP increased from 6 weeks of gestation: 50th centile (3rd - 97th centile) 106 (87 - 125); 
61 (47 - 77) mm Hg to 12 weeks of gestation: 50th centile (3rd - 97th centile) 108 (88 - 129); 64 (49 - 81) mm Hg. 
Then, the lowest value of 107 (87 - 129); 62 (47 - 78) mm Hg was reached at 16 weeks and 20 weeks of gestation, 
respectively. Systolic and diastolic BP then rose to a maximum median (3rd - 97th centile) of 115 (96 - 135); 68 (53 - 85) 
mm Hg at 42 weeks of gestation. Additionally, the ascending tendency of SBP after 16 weeks of gestation was 
interrupted by two fluctuations that occurred at 24 weeks and 30 weeks of gestation.

Conclusions  In summary, our study provides blood pressure reference values for Southern Chinese women with 
normal pregnancies. To identify gestational hypertension and hypotension, centiles for gestational - age - specific 
BP should be defined in healthy pregnancies. Understanding these changes in low risk pregnancies is essential to 
optimize maternal blood pressure management.
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Introduction
The hypertensive disorders of pregnancy (HDP) col-
lectively account for 14% of all maternal deaths world-
wide [1]. Due to the ascending trend in the prevalence 
of HDP [2, 3], it is currently considered one of the major 
pregnancy health concerns. The American College of 
Obstetricians and Gynecologists (ACOG) has retained 
a definition of blood pressure greater than or equal to 
140 / 90  mm Hg for hypertension in pregnancy. How-
ever, this definition is derived from hypertensive guide-
lines for nonpregnant individuals and is currently used 
as a screening tool for preeclampsia (PE). Several stud-
ies have reported a dose - response relationship between 
increased blood pressure (lower than 140 / 90  mm Hg) 
and adverse pregnancy outcomes across gestational age 
[2, 3]. These findings provide potential support for the 
redefinition of hypertension in pregnancy. Close antena-
tal care and proper intervention may reduce hyperten-
sion and preeclampsia - related morbidity and mortality.

Additionally, the literature on maternal hypotension is 
scarce, and inconsistent definitions for hypotension are 
used. Previous studies were based on arbitrary definitions 
of hypotension focusing on either the systolic blood pres-
sure (SBP), the diastolic blood pressure (DBP), readings 
for both SBP and DBP, or a specific BP reading (e.g.,110 
/ 70 mm Hg) [4]. Pregnant women with borderline DBP 
(60 to 70 mm Hg) were exposed to a greater risk of still-
birth relative to normotensive pregnancies [4]. Fur-
thermore, low risk nulliparous women with persistent 
maternal hypotension were found to be at an increased 
risk of delivering small-for-gestational age neonates [5]. 
However, the BP reference ranges for normal pregnancies 
in Southern China remain unclear.

The aim of this study was to investigate the BP trajec-
tories of uncomplicated pregnant women across gesta-
tion in a large retrospective population using a multilevel 
cubic spline model. Improving the understanding of the 
normal BP trajectory in pregnancy may promote appro-
priate prevention and intervention strategies for HDP 
and hypotension, thus improving maternal and fetal 
outcomes.

Materials and methods
Study participants
The data, including maternal covariates,  BP values and 
delivery information, were obtained by abstracted from 
electronic medical records. In brief, pregnant women 
with registration data between January 1, 2022, and May 
30, 2023 were eligible for recruitment. This study was 
approved by the Longgang District Maternity & Child 
Healthcare Hospital Research Ethics Committee (No. 
LGFYYXLLL-2022-016). The participants provided 
informed consent at the initial antenatal visit. Of the 
30,438 women enrolled, those with missing information 

on maternal characteristics at baseline (n = 4,113) and 
those with less than 7 BP measurements (n = 418) were 
excluded. In addition, women aged <17 years or >45 
years (n = 108) were excluded from the study. Finally, the 
study included 25,799 women.

Obstetric measurements
According to the antenatal care policy of Guangdong 
Province, routine obstetrical visit was initiated at ~ 12 
weeks of gestation, followed by repeated measurements 
every four weeks before 28 weeks of gestation, every two 
weeks at 28 - 34 weeks of gestation, and every week after 
34 weeks of gestation until delivery. Blood pressure mea-
surement is required at the antenatal visit. An automated 
digital sphygmomanometer was used by trained nurses 
to measure blood pressure twice (the average was used) 
at three - minute intervals, and the subject was requested 
to sit quietly for at least ten minutes before BP measure-
ment. We used an automated oscillometric BP monitor-
ing system (HEM907, Omron, Kyoto, Japan) validated 
for pregnancy according to the protocol of the European 
Society of Hypertension [6].

The primary outcome of this study was gestation - spe-
cific reference ranges for BP, comprising centile distribu-
tions. Preeclampsia is defined as SBP ≥ 140 mm Hg and / 
or DBP ≥ 90 mm Hg, along with proteinuria greater than 
one positive on urine dipstick testing or more than 300 
mg per 24 hours after 20 weeks of pregnancy [7]. Deliv-
ery before 37 complete weeks of pregnancy was consid-
ered preterm birth.

Covariates
The covariates included in the analysis were maternal age 
(years), gravidity (1, 2, or ≥ 3 times), parity (nulliparous or 
multiparous), and prepregnancy body mass index (BMI). 
The BMI status of participants was classified as under-
weight (< 18.5 kg/m2), normal weight (18.5 - 23.9 kg/m2), 
overweight (24.0 - 27.9 kg/m2) and obese (≥ 28.0 kg/m2) 
in accordance with Chinese BMI guidelines [8]. Preg-
nancy complications and the information of delivery 
mode were also assessed.

Definition of normal pregnancy
As recommended in a previous study [9], based on the 
current pregnancy electronic medical records, only “nor-
mal” pregnancies were retained by excluding pregnant 
women with pregestational diabetes mellitus (PGDM) or 
gestational diabetes mellitus (GDM) (n = 5,030), chronic 
hypertension or PE (n = 375), severe PE or eclamp-
sia (n = 226), stillbirth (n = 45), congenital anomalies 
(n = 43), multiple pregnancies (n = 708), preterm deliv-
ery (n = 1,012), parity exceeded twice during this period 
(n = 130) and over 42 weeks of gestation (n = 14). Cases 
who were classified as low birth weight (birth weight 
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less than 2500 g) or small-for-gestational age (below the 
10th percentile of norms for gestational age) were also 
excluded (n = 220). In addition, women diagnosed with 
gestational hypertension were not excluded because this 
would have eliminated the top end of the BP distribution 
and biased the reference ranges, as reported by Macdon-
ald-Wallis et al. in 2015 [9]. Thus, 17,776 women were 
included in the final analysis (Fig. 1).

Statistical analysis
First, the statistical analysis of maternal information was 
conducted with SPSS V.22.0 software (IBM, Armonk, NY, 
United States). Continuous variables were summarized 
as mean (standard deviation) or median (interquartile 
range), while categorical variables were displayed as fre-
quencies. An unpaired Student t-test was employed to 
test for differences in quantitative variables, while a χ2 
test was used to compare categorical variables. A two-
tailed P value of 0.05 was defined as the threshold for sta-
tistical significance.

Then, most classical statistical methods for the analy-
sis of single measure data assume that the data is inde-
pendent. However, longitudinal repeated measure data 
require different analysis approaches. The cubic spline 

smoothing technique was used to generate the smoothed 
centile growth curves and gestational age - specific refer-
ence intervals for BP distribution (3rd, 10th, 50th, 90th 
and 97th as used by the World Health Organization 
Multicenter Growth Reference Study [10], with corre-
sponding 95% confidence interval) were proposed for 
the pregnancy women. Centiles with a 95% confidence 
interval (CI) for BP from 6 to 42 weeks of gestation were 
presented graphically and outlined at two - weekly inter-
vals. The statistical methods were described in previous 
reports [11, 12], multilevel linear modeling was used to 
estimate BP measurements linear change over the preg-
nancy period (time effect), and for multiple measure-
ments taken at each visit at the same gestational age 
(group effect), as well as measurements from the women 
at different gestational age (group-by-time interaction), 
accounting for the dependency among measurements. 
These models incorporate both fixed and random com-
ponents, where the fixed components are consistent 
across all subjects, while the random components vary 
between subjects. By analyzing each subject’s change 
pattern over time, these models enable quantification 
of the between-subject variability in the given popula-
tion. Overall, multilevel linear models provide a proper 

Fig. 1  Flowchart illustrating women enrolled in the study. Abbreviations: GDM, gestational diabetes mellitus; PGDM, pregestational diabetes mellitus
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approach for analyzing dependent observations and 
characterizing individual variation in longitudinal data. 
Statistical analysis was performed using SPSS version 
22 (IBM Corp.), and the reference range figures were 
produced in R version 3.40 (R Foundation for Statistical 
Computing, Vienna, Austria).

Results
Baseline characteristics
The baseline characteristics of the participants according 
to pregnancy complications are presented in Table 1. In 
total, 17,776 healthy pregnant women were enrolled in 
this study. The mean maternal age was 28.94 ± 4.40 (stan-
dard deviation [SD] 4.40) years. Women undergoing nor-
mal pregnancies had 16,3039 BP measurements, with a 
median (interquartile range) of 9 (8 - 10) measurements 
per woman. The participants were mostly lean, under 30 
years old and had a spontaneous vaginal delivery.

The primary outcome
Figure 2 represents smoothed centiles for SBP and DBP 
for the 3rd, 10th, 50th, 90th, and 97th centiles accord-
ing to gestational age. The reference values for BP from 
6 to 42 weeks of gestation (at two - week intervals) are 
summarized in Table 2. The full references are available 
in Supplementary Table 1. Generally, the normal ref-
erence intervals for SBP and DBP both demonstrated a 

slight decrease in the first trimester, then increased from 
the second trimester. Specifically, SBP rose from 6 weeks 
of gestation to 12 weeks of gestation, then decreased to 
reach its lowest value of 107.8 (95% CI 87.3 - 129.2) mm 
Hg at 16 weeks of gestation. Subsequently, a steady rise 
(albeit with fluctuations) was observed from 17 weeks of 
gestation to a maximum median of 115.7 mm Hg (3rd to 
97th centile 96.6 - 135.6) at 42 weeks, representing a dif-
ference (95% CI) of 8.0 (6.0 to 9.0) mm Hg. The two fluc-
tuations occurred at 24 weeks (median of 109.0 [95% CI 
108.9 to 109.2] mmHg) and 30 weeks (median of 110.1 
[95% CI 110.0 to 110.3] mm Hg) of gestation, respec-
tively. In addition, SBP was measured at 37 weeks: the 
3rd centile was 93.3 (95% CI 93.1 to 93.4) mm Hg and 
97th was 133.6 (95% CI 133.5 to 133.8) mm Hg.

Moreover, as shown in Table 2, the third centile for SBP 
was never less than 90 mm Hg and exceeded 96 mm Hg 
after 30 weeks of gestation.

Additionally, the median DBP increased from 6 weeks 
to 12 weeks of gestation, with a difference of 6.7 (95% 
CI 5.0 to 7.0) mm Hg, then decreased to its lowest value 
of 62.0 (95% CI 47.4 - 78.0) mm Hg at 20 weeks, repre-
senting a difference (95% CI) of -2.0 (-3.0 to 0.0) mm Hg. 
Thereafter, DBP increased to a maximum median of (3rd 
- 97th centile) 68.5 (53.2 - 85.1) mm Hg at 42 weeks, dis-
playing a steady growth of 6.0 (95% CI, 5.0 - 8.0) mm Hg 
from the nadir to the peak point of DBP. Specifically, DBP 

Table 1  Descriptive frequencies of demographic and early pregnancy covariates, and the mode of delivery for the study participants 
according to complications
Variable Normal pregnancies High risk pregnancies

(n = 17,776) (n = 7,803) P value
Age, years,
Mean (SD): 28.94 (4.40) 30.95 (4.57)
<35, % (n) 92.5 (16,448) 77.8 (6,074) <0.0001
≥ 35, % (n) 7.5 (1,328) 22.2 (1,729)
Pre-pregnancy BMI kg/m2, % (n):
<18.5 21.8 (3,869) 12.4 (968) <0.0001
18.5-23.9 66.8 (11,877) 65.1 (5,080)
24.0-27.9 9.7 (1,720) 17.8 (1,387)
≥ 28 1.7 (310) 4.7 (368)
Gravidity, time, % (n):
1 29.8 (5,294) 28.6 (2,234) <0.0001
2 35.2 (6,249) 32.3 (2,524)
≥ 3 35.0 (6,233) 39.1 (3,045)
Parity, time, % (n)
Nulliparous 41.6 (7,403) 43.8 (3,421) <0.001
Multiparous 58.4 (10,373) 56.2 (4,382)
Delivery mode, % (n)
Spontaneous vaginal delivery 69.4 (12,343) 52.5 (4,099) <0.001
Operative vaginal delivery 4.2 (748) 2.6 (200)
Cesarean delivery 26.4 (4,685) 44.9 (3,504)
GA at delivery, weeks 39.5 (1.2) 38.6 (1.9) 0.02
Abbreviations: BMI, body mass index. BMI was calculated as: BMI = weight (kg) / height2 (m2). The subgroups were divided by BMI according to the guidelines of BMI 
in China. GA, gestational age. Data are presented as means (standard deviation, SD) for continuous variables and frequencies (percentages) for categorical variables
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was measured at 37 weeks: the 3rd centile was 51.1 (95% 
CI 51.0 to 51.2) mm Hg and 97th was 82.2 (95% CI 82.1 
to 82.4) mm Hg.

Finally, as presented in Table 2, the 97th centile of SBP 
and DBP values were all above 130 mm Hg and 80 mm 
Hg after 34 weeks of gestation.

Discussion
Our study examined the BP gestational course trajec-
tories in women with uncomplicated pregnancies. The 
results revealed that both SBP and DBP progressively 
increased from 6 weeks to 12 weeks of gestation, then 
decreased to reach the nadir in the second trimester, 
reflecting the expected physiological decline by the sec-
ond trimester for normal pregnancy. Then, BP gradu-
ally increased until term. Generally, BP showed upward 
changes across gestation. Nevertheless, the rise in BP may 
not be linear throughout gestation. In addition, the bilat-
eral cut off limits defining hypertension and hypotension 
for women at 37 weeks of gestation in Southern China 

may be 133 / 82 mm Hg and 93 / 51 mm Hg, respectively. 
According to the American College of Cardiology and 
American Heart Association (ACC / AHA) guidelines, 
stage 1 hypertension was defined as SBP ≥ 130 mm Hg or 
DBP ≥ 80 mm Hg, improving the management of women 
at risk of HDP. Our results also support this recommen-
dation. These findings may have important implications 
in identifying abnormal BP during pregnancy in China.

Changes in the BP pattern during pregnancy have been 
observed. Studies showed that BP declined from first 
to second trimester [13, 14], while recent publications 
challenged this notion and demonstrated a progressive 
increase in BP as the gestation progresses [15–17]. We 
observed a rise in BP from 6 weeks to 12 weeks of ges-
tation, followed by a slight decline from 12 weeks to 16 
weeks of gestation, which might indicate a physiological 
decline in second trimester in a Southern Chinese popu-
lation. That the reports used different methods of assess-
ing BP may contribute to the variations in the results. 
Furthermore, largely unexplained but marked ethnic and 

Fig. 2  Reference ranges for systolic blood pressure (upper line and centiles, mm Hg) and diastolic blood pressure (lower line and centiles, mm Hg) be-
tween 6 weeks and 42 weeks of gestation in normal pregnancies. Centiles are labelled. A normal pregnancy was defined as a woman did not have chronic 
hypertension, preeclampsia, nondiabetic pregnancies and delivered at term
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geographic differences exist in BP levels observed dur-
ing pregnancy and the risk of HDP [18]. In accordance 
with other reports [9, 13, 15, 16], blood pressure natu-
rally increases from 19 weeks of gestation, although our 
study identified slight BP fluctuations at 24 weeks and 30 
weeks of gestation. The findings allow clinicians to rec-
ognize relative hypotension from the BP measurements. 
The third centile for SBP did not fall below 90 mm Hg, 
and was greater than 96 mm Hg after 30 weeks of gesta-
tion, which concurred with obstetric early warning score 
charts [19]. These thresholds can be used to recognize 

sepsis and require urgent attention in pregnancy [20]. 
Categorizing elevated BP (120  -  129 / < 80 mm Hg) 
and stage 1 hypertension (130 - 139 or 80 - 89 mm Hg) 
improves identification of subjects at risk for PE [21]. 
Reconsideration of the threshold of BP values in specific 
territory may result in the implementation of appropri-
ate measures to management PE [22]. Therefore, the 
BP trajectory variance suggests appropriate gestational 
thresholds may improve the detection and management 
of gestational hypertension and preeclampsia.

Table 2  Smoothed centiles for systolic blood pressure and diastolic blood pressure (mm Hg) for normal pregnancy according to 
gestational age for 3rd, 50th, and 97th centiles (95% CI)
Gestational age,
weeks

Centiles for Systolic Blood Pressure (95% CI)
3rd 50th 97th

6 87.0 (84.1–87.7) 106.0 (102.4–107.4) 125.8 (121.1–128.1)
8 88.1 (86.4–88.2) 107.7 (105.6–108.3) 128.1 (125.2–129.5)
10 88.6 (88.0–89.0) 108.6 (107.8–108.9) 129.5 (128.3–130.2)
12 88.3 (87.9–88.6) 108.6 (108.5–108.8) 129.8 (129.6–130.1)
14 87.7 (87.4–88.0) 108.2 (108.0–108.4) 129.5 (129.3–129.7)
16 87.2 (87.1–87.5) 107.7 (107.6–107.9) 129.1 (128.9–129.3)
18 87.5 (87.3–87.6) 107.9 (107.6–108.1) 129.3 (128.9–129.5)
20 88.6 (88.6–88.8) 109.1 (108.9–109.3) 130.3 (130.1–130.6)
22 89.0 (88.8–89.3) 109.3 (109.2–109.5) 130.4 (130.3–130.6)
24 88.9 (88.6–89.2) 109.0 (108.9–109.2) 129.9 (129.8–130.1)
26 89.3 (89.1–89.5) 109.3 (109.2–109.6) 130.2 (130.1–130.6)
28 90.4 (90.2–90.5) 110.6 (110.4–110.6) 131.7 (131.4–131.8)
30 90.0 (89.9–90.3) 110.1 (110.0–110.3) 131.0 (130.9–131.2)
32 90.9 (90.8–91.1) 111.1 (110.9–111.2) 132.1 (131.9–132.3)
34 92.2 (92.1–92.4) 112.4 (112.4–112.5) 133.5 (133.3–133.7)
36 92.7 (92.6–92.9) 112.6 (112.6–112.6) 133.3 (133.2–133.4)
38 94.4 (94.2–94.5) 114.2 (114.1–114.3) 134.7 (134.6–134.8)
40 96.0 (95.7–96.2) 115.6 (115.4–115.7) 135.8 (135.6–136.1)
41 96.3 (95.7–96.6) 115.7 (115.1–116.0) 135.7 (135.2–136.2)
6 47.3 (44.4–50.0) 61.8 (57.8–63.9) 77.5 (72.0–79.2)
8 48.2 (46.6–49.9) 63.0 (60.9–64.3) 79.2 (76.1–80.0)
10 48.9 (48.3–49.8) 64.1 (63.3–64.6) 80.6 (79.5–81.0)
12 49.2 (49.0–49.5) 64.5 (64.5–64.8) 81.3 (81.1–81.6)
14 48.6 (48.4–48.8) 63.9 (63.8–64.1) 80.6 (80.4–81.0)
16 47.8 (47.5–48.0) 62.8 (62.7–63.0) 79.2 (79.1–79.5)
18 47.4 (47.3–47.5) 62.2 (62.0–62.3) 78.4 (78.0–78.6)
20 47.4 (47.3–47.5) 62.0 (61.9–62.1) 78.0 (77.6–78.0)
22 47.8 (47.7–47.9) 62.3 (62.2–62.5) 78.2 (78.0–78.4)
24 47.6 (47.4–47.7) 62.0 (61.9–62.1) 77.6 (77.4–77.8)
26 47.8 (47.7–47.9) 62.1 (62.0–62.2) 77.6 (77.5–77.9)
28 48.4 (48.2–48.5) 62.7 (62.6–62.8) 78.2 (78.1–78.4)
30 48.5 (48.4–48.6) 62.8 (62.6–62.8) 78.2 (78.0–78.4)
32 49.1 (49.1–49.2) 63.5 (63.4–63.6) 79.1 (79.0–79.2)
34 49.9 (49.8–50.1) 64.5 (64.5–64.6) 80.4 (80.3–80.6)
36 50.6 (50.5–50.7) 65.4 (65.3–65.5) 81.5 (81.4–81.7)
38 51.7 (51.5–51.8) 66.8 (66.6–66.8) 83.1 (83.0–83.2)
40 52.7 (52.6–53.0) 67.9 (67.8–68.1) 84.5 (84.2–84.8)
41 53.0 (52.8–53.4) 68.3 (68.1–68.6) 84.9 (84.3–85.4)
Abbreviations: CI, confidence interval
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We speculate that some prominent mechanisms may 
explain our findings. First, early in pregnancy, the high 
resistance circulation within the uterus is transformed 
into a low resistance circulation by trophoblastic invasion 
and spiral artery remodeling. The remodeling is believed 
to begin around the end of the first trimester and is com-
pleted by 18 to 20 weeks [23]. In our study, the lowest 
point of SBP occurred at 16 weeks of gestation, and that 
of the DBP occurred at 20 weeks of gestation. Pregnancy 
triggers significant physiologic adaptations in the car-
diovascular system. Maternal cardiac output (CO) can 
increase by around 30-50% throughout gestation. These 
changes primarily occur during early trimesters of preg-
nancy, then plateau between 28 weeks’ and 32 weeks’ 
gestation and are maintained until delivery [24]. More-
over, the myocardial contractility and cardiac compliance 
increase as gestation progresses [25]. Second, dilatation 
of the microvasculature causes a decrease in peripheral 
resistance, which is disproportional to the raised CO, 
thereby lowering maternal BP early in the second tri-
mester [26]. Previous studies have reported variations 
in aortic stiffness during pregnancy, indicated by the 
pulse wave velocity (PWV) and the augmentation index 
(AIx). These studies have consistently concluded that 
AIx decreases in the first trimester, reaching its lowest 
point in the second trimester before rising again. Robb et 
al. [27] reported a similar pattern with PWV, the trough 
occurring at 24 weeks of gestation, with a progressive 
increase until delivery. Both AIx and PWV showed a 
modest U - shaped relationship with gestational age in 
previous research [28]. The nadir of the curve for AIx 
occurred at 25-27 weeks of gestation. For PWV, the 
trough was observed at 18- 25 weeks of gestation. Third, 
the placental growth factor (PlGF) serves as an endocrine 
signal to promote normal systemic endothelial function. 
In normal pregnancy, maternal PlGF levels rise and then 
plateau at 28 to 30 weeks of gestation, subsequently fall-
ing beyond 36 weeks when fetal growth velocity decel-
erates [29, 30]. Interestingly, uterine artery Doppler 
studies reported a significant decrease in the resistance 
index from the nonpregnant state to early pregnancy, the 
decline continuing onward 30 weeks of gestation [31]. 
Collectively, the changes in hemodynamic parameters 
and endothelial activation molecules may account for 
the BP changes, resulting in BP decline in the second tri-
mester, followed by a gradual increase until delivery with 
slight fluctuations at 24 weeks and 30 weeks of gestation.

The strengths of our study include the large sample size. 
Moreover, a longitudinal analysis of BP was conducted 
using statistical methods accommodating the unstruc-
tured nature of BP measurements. Cross sectional analy-
sis of longitudinal data could enhance the likelihood of a 
type I error owing to multiple comparisons in these non-
independent data sets. While other approaches are useful 

for modeling longitudinal data, they typically assume a 
biologically piecewise linear growth pattern [32]. In this 
study, trajectories were outlined without relying on these 
restrictive assumptions, allowing a more natural fit.

Nevertheless, the potential limitations should be men-
tioned. First, single center, retrospective observational 
studies are prone to various sources of bias, including 
confounding and selection bias. The participants in our 
study were ethnically homogeneous, the generalizability 
of our findings to another population of normal preg-
nant women needs further validation. A larger and more 
diverse participant population may help to answer this 
question. In addition, residual confounding cannot be 
ruled out, as we did not have data on covariates, includ-
ing a history of pregnancy complications, although our 
findings are relevant to the clinical setting. Moreover, the 
97th percentile blood pressure (135 / 85 mm Hg) in the 
third trimester that we used was not the exact cut-off val-
ues, and future studies are warranted to validate the best 
blood pressure cut-off for predicting hypertensive disor-
ders of pregnancy. Second, although the physiological BP 
trajectory in our study might be of interest, it should be 
considered the clinical implications. Previous research 
found that women with high normal and abnormal BP 
trajectories were at increased risk of preterm birth [33], 
using the group-based trajectory modeling could confirm 
the clinical significance of our findings. Third, in an anal-
ysis of successive pregnancies, Bernstein et al. showed 
that mean arterial pressure was reduced in the subse-
quent pregnancies compared with the index pregnancies 
[34]. Furthermore, the reduction in mean arterial pres-
sure between the two pregnancies was negatively corre-
lated with the length of the interpregnancy intervals [35]. 
Blood pressure values stratified by parity and pregnancy 
intervals should be determined.

In summary, our study presents blood pressure refer-
ence intervals for Southern Chinese women with uncom-
plicated pregnancies. Our results support the notion that 
a physiological decline in BP exists in the second tri-
mester, and women diagnosed with ACC / AHA recom-
mended stage 1 hypertension should receive close follow 
up. Defining centiles for SBP and DBP in healthy preg-
nancies would facilitate the identification of individuals 
with normal and abnormal blood pressure, based on the 
gestational age. Understanding these changes in uncom-
plicated pregnancy is essential to optimize maternal 
blood pressure management.
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