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INTRODUCTION

Gestational hypertension (GH) and preeclampsia (PE)
are the most frequent hypertensive disorders of
pregnancy (HDPs). GH is one of the important causes of
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maternal mortality worldwide with a mean incidence of
6.3%." PE increases the risk of perinatal mortality and
is the cause of approximately 15% of preterm birth and
10% of stillbirth.’! GH is defined a new rise in systolic
blood pressure (SBP) 2140 mmHg and/or diastolic blood
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pressure (DBP) 290 mmHg which detected after 20 weeks of
gestation; and PE is defined by the combination of GH and
proteinuria (emission of > 300 mg protein every 24 h).>4

Researchers showed that diet is associated with HDPs, for
example, a cohort study showed that higher consumption
of saturated fat in the first trimester of gestation and lower
intakes of manganese, Vitamin C, Vitamin E, fiber, and
carbohydrate in the third trimester enhanced the risk of PE.F!
Furthermore, an inverse association between following the
dietary approaches to stop hypertension (DASH) dietary
pattern and risk of PE was reported in a case—control study.!
Moreover, randomized-controlled trials (RCTs) showed
that GH and PE can be effectively controlled by nutritional
interventions during pregnancy.”*! In opposite, some RCTs
were not effective on GH or/and PE.[1*-12]

Reviews systematically summarized the correlation
between nutrient intake and incidence of GH or/and PE in
observational studies; and concluded that greater energy,
lesser magnesium, and calcium intakes during pregnancy
were associated with HDP.[¥ In addition, a higher intake
of fish, whole grains, legumes, vegetables, and fruits were
related to decreased risk of HDPs." But RCTs, especially in
healthy pregnancy, have been rarely meta-analyzed; thus,
we conducted a comprehensive review and meta-analysis
of the effects of nutritional interventions on risks of GH
or/and PE.

MATERIALS AND METHODS

Search strategy

This systematic review and meta-analysis were reported
with a prospective protocol in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines and PICO. We
searched Scopus, Medline, Cochrane library, Google
Scholar, ISI Web of Science, ProQuest, and reference lists
of selected papers from April to November 2021. In the
first step of electronic searches, we selected related RCTs
and meta-analyses with the following search terms in the
titles, abstracts, or keywords: ([“nutrition*education” OR
“nutrition* intervention” OR “education* intervention”
OR “nutrition* counselling”] AND [“Pre-Eclampsia” OR
“Hypertension, Pregnancy-Induced” OR “Gestational
Hypertension”]). Then, the reference lists of eligible RCTs and
related meta-analyses were surveyed to determine studies
that were not found by the electronic searches, while those
reported the effect of nutritional interventions on GH or/and
PE. In the next stage, the full text of the specified papers was
assessed to find trials which fulfilled the inclusion criteria
and reported the effect of only dietary interventions on GH
or/and PE, compared to control or placebo interventions.
Non-randomized, animal studies, and RCTs based on
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mixed diet and/or other interventions such as physical
activity (except 30 min of walking per day which is a common
recommendation) were excluded. Studies were selected in
two stages by the corresponding author (M G-KH) and were
confirmed by the second author (M Kh). This systematic
review and meta-analysis were registered by PROSPERO
team (CRD42021259200). Endnote software (Thomas Reuters,
Philadelphia, PA) was used to control the findings of the
search as identified by the stated strategies.

Subjects

They were healthy, nonsmoking, pregnant women with a
singleton pregnancy, free of history of any acute and chronic
medical problems, usage of drugs, alcohol, tobacco, or
medications during the pregnancy. In addition, they were
free of high-risk pregnancies caused by diabetes mellitus,
endocrine disease, or chronic hypertension.

Study selection

Data extraction

The first author’s name, publication year, country,
description of intervention, intervention duration, age,
pre-pregnancy body mass index (BMI), educational goals,
sample size, incidence of GH or/and PE (before and after
intervention) were extracted by the corresponding author
(M G-KH), and were confirmed by the second author
(M Kh) [Tables 1 and 2].

Quality assessment

Cochrane risk of bias assessment tool was used to
evaluate randomization performance and methods,
allocation concealment, baseline imbalances, extent of
blinding (patients, caregivers, data collectors, outcome
assessors, and data analysts), rate of loss to follow-up, and
monitoring of adherence.

We scrutinized the study quality and risk of bias of involved
RCTs through pregnancy with the Cochrane collaboration’s
tool for assessing the risk of bias [Table 3]. One author (M
G-KH) evaluated the quality, and the other author(M KH)
approved that.

Statistical analysis

The effect sizes of odds ratio (OR) and their 95% confidence
intervals (ClIs) or standard errors (SE) were extracted
from original studies. For studies where the ORs were not
reported, they were calculated from available frequencies.
The potential heterogeneity across studies was assessed
using Cochran’s Q-test and expressed using the I* index.
A random-effects model was used to estimate the pooled
OR to measure the effect of nutritional interventions on GH
or PE in healthy pregnancy which is valuable clinically, and
the total risk of GH and PE, which was estimated because
of small number of included studies. Age, gestational
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Table 1: Study characteristics

Author, year of Sample of Sample of Nutritional intervention PE or GH
publication, and intervention control (n) Intervention versus control, rate (%)
Country (n)
Abdel-Aziz et al., 75 72 Nutritional goals based on the food pyramid, PIH
2018,"1* Cairo eating healthy foods, correct eating habits, 4 (5.3) versus 14 (19.4)
prevention of EGWG, limit unhealthy P<0.009
foods and snacks, recommend to walk for
30 min (3 times/week). Having regular meals
based on the food groups of the food pyramid
Van Buul et al., 25 25 A diet containing 20 mmol/day of sodium. Salt  13.6% versus 12.9%
1997, The should not be added during cooking or at the No significant differences between two
Netherlands table groups regarding systolic, diastolic,
and mean arterial BP
Abrha et al., 203 212 Baseline calcium intake of 1200 mg/day in As calcium intake enhaced1
2020, Ethiopia accordance with 24-h recall and the benefit of unit, the BP decreased by 0.99
that was explained to participants unit (AOR=-0.99; 95% CI: 0.993-0.998)
Also, a dietary plan was presented to mothers Differences in health facility delivery
were significant (t=0.81, £<0.001)
Sun and Niu, 582 580 To eat at least 100 g of white button GH
2020, China mushrooms/day which could be provided based 24 (4.1) versus 48 (8.2)
on individuals’ preferences P=0.023
PE
4 (0.7) versus 12 (2.1)
P=0.014
Khoury et al., 141 149 Consumption a cholesterol-lowering diet (150 PE
2005,!" Norway mg cholesterol per day) 7 versus 8
Not significant
Thornton et al., 116 116 Intake of 18-24 kcal/kg well-adjusted nutritional PE
2009,l'") New york regimen, but not<2000 calories per day, having  P=0.326
30 min of walking per day 7 (6.0) versus 11 (9.5)
GH
P=0.46
3 (2.6) versus 10 (8.6)
Wolff et al., 2008, 23 27 A healthy regimen according to Danish guideline PE
Denmark 0 (0%) versus 1 (4%)
P=Not written
Yang et al., 2018, 39 39 A clear and reasonable diet, to manage the GH
China individuals’ diet based on the targets and 1 versus 8
participants’ preferences P<0.05
Jiang et al., 2019,128 44 41 DASH and the amount of received salt was 4 PE
China g/day. The Control group received a medical P<0.05
diet which its total energy was calculated by
ideal body weight x (25-35) kcal/day
Vesco et al., 56 58 Intervention arm in weekly sessions were GH, PE
2013, USA advised to follow the individualized calorie goals OR: 0.85
and DASH diet without sodium limitation 95% Cl for OR: 0.24-2.96
P=0.02
5 (9%)
Chan 25 (dairy) 24 (orange 23 (control) The orange juice in addition to calcium group Not significant differences were
et al., juice) was advised to consumption at least 4 portions  observed between systolic and
2006,%8 of orange juice in addition to calcium >1200 mg diastolic BP
USA to be similar to the dairy group. The dairy group
was advised to intake of at least 4 portions of
dairy/day to receive >1200 mg calcium. Having
a proper nutrition was asked of all women. The
control group received their routine diet
Seo et al., 2020, 98 44 Following the World Health Organization PE and GH
Korea and “Dietary Reference Intakes for Koreans” P=0.48
recommendations for low sugar and low sodium SBP
117+9.7 versus 123.9+£14.5
P=0.047
DBP

71.8+6.5 versus 78.0£12.2
P=0.018
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Table 1: Contd...

Author, year of Sample of Sample of Nutritional intervention PE or GH
publication, and intervention control (n) Intervention versus control, rate (%)
Country (n)
Assaf-Balut et al., 500 500 Healthy diet, to walk >30 min/day. The key PIH
2018, USA advise was consumption of at least 40 mL of 13 (3.0) versus 19 (4.30)
EVOO and 25-30 g of pistachios per day P=0.195
PE
7 (1.6) versus 11 (2.5)
P=0247
H. Al Wattar et al., 675 625 A Mediterranean-style diet. The control group PE
2019,12% England was advised to follow of the UK national P=0.19
recommendations 34 (6.2%) versus 27 (4.6%)
Rhodes, 2010,2°! 22 16 SBP (mm Hg)
USA Low-GL diet  Low-fat diet 0+9 versus 2+14
P=0.47
DBP (mm Hg)
1+5 versus 3+6
P=0.31
Phelan et al., 90 92 The intervention was advised to a calorie PE
2011,1 Providence, Normal Normal goals (20 kcal/kg) and physical activity (30 min 3 versus 9 in normal weight
Rhode Island 81 86 of walking most days of the week). The control 17 versus 11 in overweight
Overweight ~ Overweight group received their routine diet P=0.02
GH:
3 versus 11 in normal weight
17 versus 11 in overweight
OR: 0.15; 95% CI: 0.02-0.75; P=0.02
Melero 128 (IG) 132 (CQ) 284 (RW)  The intervention and RW were recommended
et al., to intake >40 mL/day of EVOO and 25-30 g of
2020121 pistachios at least 3 days a week
Luo et al., 2014,l7 131 145 A medical nutrition plan for interventional PE
China groups, an individualized calorie intake diet. The 4 (3.1%) versus 16 (11.0%)
same preliminary information of the study P=0.011
Knuist et al., 184 117 A diet with lesser than 50 mmol sodium per Change in DBP (mmHg)
1998,123 The day. The group assigned to normal diet was +6.5+9.6 versus+6.5£10.4
Netherlands requested not to change their eating habits
Steegers et al., 17 19 A diet including 20 mmol sodium daily compared  BP during pregnancy did not show major

1991, The

to continue to unrestricted dietary intake

differences

Netherlands

*The number of reference of each study has been superscripted. BP=Blood pressure; OR=0dds ratio; AOR=Adjusted OR; CI=Confidence interval; DBP=Diastolic BP;
SBP=Systolic BP; PE=Preeclampsia; GH=Gestational hypertension; PIH=Pregnancy-induced hypertension; DASH=Dietary Approaches to Stop Hypertension; GL=Glycemic;
EVOO=Extra virgin olive oil; EGWG=Excessive gestational weight gain; RW=Real-world group; CG=Control group; IG= Intervention group

weight gain (GWG), pre-gravid BM], and starting trimester
of intervention were extracted for meta-regression as the
possible source of heterogeneity [Table 2]. The sensitivity
analyses were considered by excluding one or several
studies at a time to gauge the robustness of our results.
Publication bias was investigated by Egger’s test. All
statistical analyses were conducted using software STATA
12.0 (STATA Corp, College Station, Texas, USA).

RESULTS

Study selection process
We showed search results and selection process in Figure 1.

Description of included trials

A total of 1066 studies were retrieved and 21 were included
in our study that examined the effect of nutritional
interventions on the incidence of GH or/and PE [Figure 1].
Fourteen trials (4647 participants) were selected for
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meta-analysis, of which 7 trials (693 vs. 721 women)
have studied the effect of educational and nutritional
interventions (educational and nutritional interventions
which administrated gestational weight gain, also
recommended healthy and balanced nutrition based on
national guidelines [managed nutritional programs]) on
the incidence of GH or/and PE, 79121518 three trials (1255 vs.
1257 women) examined the impact of the Mediterranean
diet,"21 four evaluated the influence of sodium-restricted
trials (409 vs. 312 women).l"%?22 In addition, seven trials
were eligible for systematic review, of which 1 study
assessed the effect of low-glycemic diet compared to low-fat
diet,™! two evaluated the impact of DASH diet,**! two
studied the influence of enhancement of calcium intake®?!
on risk of GH or/and PE, one trial surveyed the effect of
mushroom diet,® and one intervention investigated the
effect of cholesterol-lowering diet."! Eligible studies have
been performed on pregnant women with all BMI groups,
except three trials which did not include only underweight
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Table 2: Contd...

Study

Imanpour, et al.:

Beginning trimester

Duration

Prepregnancy BMI

Prepregnancy

GWG (kg) | versus C

Age (years) | versus C

group (1, 2, 3, 4) (weeks) (1or2or3)

BMI (kg/m?)
21.8+3.08 versus

1 (<13 weeks)

Mean weeks of gestation
10.1£2.63 versus 10.5+2.46

27-32

1,2,34

<0.001

27.3£6.08 versus 7.58+1.59 versus 12.57+4.62

Luo et al.l"

22.9+2.94

27.1£6.12

Meta-analysis of nutritional interventions and gestational hypertension or/and preeclampsia

~21-32 1 and 2 (<20 weeks)

1,2, 3,4
As if

>0.05

27.6+4.2 versus 27.5+4.8

Knuist et al.1%]

2 and 3 (11-13 weeks)

26 weeks

,3,4
As if

Obese. GWG (kg)

1,

<0.01

27 versus 27

Steegers et al.l?

Body mass index; Cl=Confidence

Gestational weight gain; BMI=

Over-weight; 4
Normal weight

Normal; 3

Over weight/Obese; NW:

Under-weight; 2

*The number of reference of each study has been superscripted. Prepregnancy BMI group (1, 2, 3,4): 1

Intervention group; OW/OB

= Control group; IG=

Real-world group; CG

Odds ratio; RW=

interval; OR:

[ Identification of studies via databases ]

RCTs identified from:
Scopus (n = 450)
Pubmed (n =98)
Science direct (n =215)
Proquest (n =201)
Google scholar (n =108)
Chochrane (n =15)

Meta-analysis which

references were

surveyed (n =22)

v

Records screened
(n =1066)

Not inclusion criteria:
Eligible for full-text | p-| Notonly nutritional
screening (n = 116) interventions (n =53)
Insufficient data (n = 34)

)

Titles removed before
screening:

Duplicate titles
removed (n =43)

Identification

[

J

Screening

——>p Titles/abstracts
excluded (n =950)

[

)

Eligibility

A 4

Reports assessed for
eligibility (n =29)

v

Reports assessed for
eligibility (n =21)

[

Reports excluded:
—> No outcome
data (n =8)

]

Included

|
Figure 1: PRISMA flow diagram of RCTs. RCTs: Randomized controlled trials

women.""1Y1 In addition, three studies included only
obese women (BMI 230 kg/m?)!"*!5%l and one®! included
overweight and obese women, while two studies™*! did not
include only obese women. The association of participants’
characteristics included age, GWG, pre-pregnancy BMI,
duration of intervention, and starting trimester with the
impact of interventions on the rate of GH or/and PE were
used for meta-regression analysis [Table 2].

Quality of the included studies
The quality of RCTs is shown in Table 3.

Bias assessment

We provided the risk of bias assessment in Table 3, and
cases of deficiency were classified as unwritten risk of
bias. In all studies, the randomization method has been
developed by a numerical list created by a computer
system. The sequence generation was observed in all except
two studies.'”? Allocation concealment from researchers
and participants and allocation implementations were not
observed in fivel?*%1 and six”?*%1 studies, respectively.
The blinding of participants and personnel was not written
in 12 studies [Table 3]. The outcomes were analyzed in a
blinded way in all except 12 trials [Table 3].
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Meta-analysis results

Effect of managed nutritional programs on the risk of
gestational hypertension or/and preeclampsia

Results of a meta-analysis using a random effect model
on 7 studies demonstrated that managed nutritional
interventions might be a protective trial against the
risk of GH (OR = 0.37; 95% CI = 0.15, 0.92); I* = 66.9%;
P = 0.010). However, it was not correlated with risk of
PE (OR = 0.50; 95% CI = 0.23, 1.07); I* = 58.9%; P = 0.032).
Considering the total risk of GH and PE as outcome,
dietary interventions were effective on total risk of
GH and PE (OR = 0.44; 95% CI = 0.25, 0.77); I* = 60.2%,
P =0.004) [Figure 2].

The heterogeneity was significant for all grouping. The
P value for Egger’s test was 0.079, thus, there was no
noticeable publication bias among involved studies.
Meta-regression determined that there was no significant
association between maternal age, BMI, GWG, and start
time of intervention with the effect of dietary interventions
on the risk of GH and also total risk of GH and PE in
pregnant women (P > 0.05). Results of sensitivity analysis
demonstrated that after excluding Phelan et al.’s trial
performed in over-weight women,'¥! the effect of dietary
interventions was associated with the risk of GH with
no heterogeneity (OR = 0.25; 95% CI = 0.14, 0.45); I* = 0%;
P =0.988), and also PE (OR = 0.35; 95% CI = 0.20, 0.61);
I =0%; P = 0.764). Moreover, they were related with total
risk of GH and PE (OR = 0.30; 95% CI = 0.20, 0.45); I> = 0%;
P =0.969) [Figure 3].

Effect of the Mediterranean-style diet on risk of gestational
hypertension or/and preeclampsia

Based on the random effect model in three studies,
the Mediterranean-style diet did not reduce the risk of
PE (OR =1.10; 95% CI =0.71, 1.70); I* = 2.3%; P = 0.359), and
only one study had reported about GH values. In addition,
it was not associated with the overall risk of GH and PE in
healthy pregnancy (pooled OR =1.07; 95% CI =0.72, 1.59);
I*=0.0%, P =0.536) [Figure 4]. The P value for Egger’s test
was 0.145, thus, there was obvious publication bias among
these studies. Meta-regression did not show a significant
association between maternal age, BMI, GWG, and start time
of intervention with the effect of the Mediterranean-style
diet on risk of PE and overall risk of GH and PE (P > 0.05).
Sensitivity analysis displayed that after omitting Al Wattar
et al.’s study,”™ the pooled effect size and heterogeneity
decreased (OR=0.71;95% CI=0.34, 1.51); = 0%, P=0.714).
However, deleting each of the other two studies!®?! did
not change pooled OR and heterogeneity significantly.
Moreover, by replacing real-world group instead of the
intervention group in Melero et al.’s study,! the pooled
effect size (OR) decreased (pooled OR =0.61; 95% CI=0.28,
1.35); 12 = 66.3%, P = 0.031), however, this change was not
significant.

Effect of sodium-restricted diets on the risk of gestational
hypertension or/and preeclampsia

Obtained results of the random effect model on four
studies indicated that sodium-restricted interventions did
not have a significant effect on the risk of GH (OR = 0.99;
95% CI = 0.68, 1.45); I> = 0%; P = 0.520) with no significant
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Figure 2: Effect of managed nutritional programs on the risk of GH or/and PE. GH = Gestational hypertension; PE = Preeclampsia
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Figure 3: Effect of managed nutritional interventions on risk of GH or/and PE after excluding Phelan et al.’s trial performed in over-weight women. GH = Gestational
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Figure 4: Effect of the Mediterranean-style diet on risk of GH or/and PE. GH = Gestational hypertension; PE = Preeclampsia

heterogeneity (P > 0.05). In addition, it was not significant
with total risk of GH and PE (OR = 0.96; 95% CI = 0.65,
1.42); I*=1.7%; P =0.397) [Figure 5]. The P value for Egger’s
test was 0.279 which showed no noticeable publication
bias among these studies. Only one study!?! reported
incidence of PE which were not enough for subgroup
analysis. Meta-regression specified that there was no
significant association between maternal age, BMI, GWG,
and start time of intervention with the effect of dietary
sodium restriction intervention on risks of GH or/and PE

9 Journal of Research in Medical Sciences

in pregnant women (P > 0.05). Sensitivity analysis showed
that after omitting Knuist ef al.’s study,® the pooled OR
decreased and heterogeneity increased, but they were
not significant (OR = 0.78; 95% CI = 0.27, 2.24); I* = 26.1%;
P =0.255).

DISCUSSION

This meta-analysis showed that managed nutritional
interventions were effective on total risks of GH, also GH,
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Figure 5: Effect of sodium-restricted intervention on risk of GH or/and PE. GH = Gestational hypertension; PE = Preeclampsia

and PE in healthy pregnancy, while Mediterranean-style
and sodium-restricted diets were not effective on risks of
GH or/and PE.

Effectof educational and nutritional interventions (managed
nutritional programs) on risk of gestational hypertension
or/and preeclampsia

Meta-analysis on managed nutritional interventions was
effective on total risk of GH and PE, and also on GH. We
did not find another meta-analysis with positive effects of
dietary interventions on GH and/or PE; but one trial showed
that nutritional intervention in accordance with guideline
decreased SBPs and DBPs significantly in participants with
GH.P Alike, another revealed that a supervised nutritional
trial decreased levels of SDB and DBP.*!I Researchers showed
that inappropriate nutrition increases oxidative stress in
women, which can reduce telomere length and consequently,
its aggregations and lead to enhanced cell aging, tissue
senescence, and ultimately PE.P? Therefore, nutritional
interventions to make balance and diversity may be effective
on GH or/and PE. In opposite, one meta-analysis assessing the
effect of 11 and 14 nutritional interventions on the risk of PE
and HDPs, did not show significant impacts in overweight and
obese pregnant women.® As after excluding Phelan et al.’s trial
performed in overweight women,"®! the impact of managed
dietary interventions on the incidence of PE and/or GH was
significant with no heterogeneity. However, further clinical
trials and meta-analyses are required for better judgment.’

Effect of the Mediterranean diet

Data analysis on RCTs did not reduce the total risk of
PE and GH, and also PE, with a low heterogeneity.
Similarly, Zhang et al.’s meta-analysis showed that the
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Mediterranean diet was not effective on gestational diabetes
mellitus.B* Likewise, moderate and high adherence to the
Mediterranean diet was not associated with the prevalence
of hypertension among 9,408 adults; however, mean levels
of SBP and DBP decreased after 6 years of follow-up, and it
seems that the Mediterranean diet can reduce age-related
changes in BP.”! As some researchers reported that the
intakes and plasma values of Vitamins C, E are higher in
people who consume Mediterranean diet, which these
may relate to lower incidence of PE.P Apparently, the
consumption of Mediterranean-style diet for a long time
has useful effects on rate of HDPs which needs further
surveys.

Effect of sodium-restriction interventions

Our meta-analysis did not demonstrate a significant effect
on GH or/and PE after sodium restriction diets. Likewise,
a Cochrane review on 603 women did not observe
a significant correlation after salt-restricted diet.B”
Furthermore, a historical review concluded that salt
restriction did not prevent gestational hypertension.
One observational study reported that the highest sodium
intake compared to the lowest intake was correlated
with a higher risk of gestational hypertension and PE.[!
It seems that sodium intake control is necessary and
useful, but its restriction did not decrease incidence of
GH and PE.

In continuation of the discussion, we also reviewed
the evidence from RCTs regarding the impact of
nutritional interventions which were not eligible in the
meta-analysis [Table 1].
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Effect of mushroom

Sun et al. reported that consumption of 100 g of white
button mushroom per day, from before pregnancy to the
20" week of gestation, reduced the incidence of GH and PE
compared to the control group.® One particular bioactive
compound identified in mushrooms is L-ergothioneine,
a water-soluble thiol and an unusual antioxidant, i.e.,
resistant to autoxidation and may be practical for the
prevention and treatment of PE. Furthermore, as a special
physiological transporter, it can accumulate in organs with
high oxidative stress, which is useful for the treatment
of PE. In addition, L-ergothioneine encodes SLC22A4,
suggesting its association with various inflammatory and
metabolic conditions.** Furthermore, another study
showed the relationship between the consumption of 100 g
of white button mushrooms and the increase of antioxidant
biomarkers in medical syndrome.*!!

Effect of a cholesterol-lowering diet

In one study, healthy nonsmoking white women were
recommended to eat a diet that included fish, low-fat dairy
products and meat, oils, fruits, vegetables, whole grains, and
legumes from 17 to 20 weeks of pregnancy. As a result, the
amounts of total cholesterol and LDL cholesterol decreased
significantly, but there was no significant effect on GH and
PE." In contrast, a meta-analysis of observational studies
showed that lower levels of HDL cholesterol as well as
higher levels of total cholesterol, non-HDL cholesterol, and
triglycerides during pregnancy, were associated with the
risk of PE in the third trimester.!*” In addition, comparative
study showed that a significant enhancement in plasma
total cholesterol, triglycerides, low-density lipoprotein
cholesterol, very low-density lipoprotein cholesterol,
and also a significant decline in high-density lipoprotein
cholesterol could begin endothelial dysfunction and
appearance of PE. It seems that early management of an
altered lipid profile has a potential role to control PE.*

Effect of dietary calcium intake

Two trials instructed pregnant women to increase their
dietary calcium intake to assess the incidence of PE/GH or
both. In one, adolescent mothers were randomly assigned
to receive calcium-supplemented orange juice or dairy
products, both of which (intervention group) contained
1200 mg of calcium compared to the control group. Mean
SBPs and DBPs did not change after two interventions.™!
Pregnant women in the second study were trained to increase
calcium intake through daily meals, considering that the
target calcium intake was 1200 mg/day, and it was estimated
by recalling the 24-h diet. The result was that blood pressure
changes in the intervention group were 62% lower than
in the control (adjusted OR = 0.38;95% CI: 0.19,051).>!
We did not find any other trial, but a meta-analysis of
observational studies showed that higher unadjusted energy
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intake and lower unadjusted intakes of magnesium and
calcium were associated with HDPs.['¥! Similarly, a few
meta-analyses showed that calcium supplementation is
an effective strategy for the prevention of PE, especially
in pregnant women who are at risk of HDPs because of
obesity, ethnicity, age, gender, and low value of calcium
intake.[*** However, further trials are needed to discover
the ideal dose.™ ! Recently, in 415 healthy pregnant women
with adequate Vitamin D and calcium intake, no significant
association was observed between intakes of both Vitamin
D and calcium and gestational blood pressure*”! which
confirms the above findings and may give an explanation
for different results regarding the relationship between
calcium intake and blood pressure. One review concluded
that the association between calcium intake and blood
pressure is related to calciotropic hormones as blood
pressure regulators. Parathyroid hormone (PTH) enhances
cytosolic calcium levels and vascular reactivity and
consequently blood pressure. Low-calcium consumption
stimulates the synthesis of calcitriol directly or by PTH,
and calcitriol causes an increase in intracellular calcium in
vascular muscle cells. In addition, low-calcium intake causes
the release of renin and the increase of angiotensin II and
aldosterone by PTH."!

Effect of dietary approaches to stop hypertension diet

A calorie-appropriate DASH diet without sodium restriction
did not change the incidence of GH and PE.* We did not
find any intervention of DASH diet in healthy pregnant
women, but one observational study reported that higher
scores of following of DASH diet were not correlated to the
risk of HDPs.[¥! Another RCT on 151 women with a history
of PE within five years did not change weight and BP.F"
Oppositely, Jiang et al.’s study showed that DASH diet in
pregnancy with chronic hypertension or GH decreased
the incidence of PE versus the control.*! In addition, a
meta-analysis of RCTs in participants with or without
comorbidities, including medial problems, showed that
dash diet decreased systolic and diastolic BP, and these
changes in both variables were greater in higher baseline BP
or BMLPY Another RCT showed that consumption of DASH
diet for 4 weeks in participants with GDM was effective on
systolic but not DBP, t00.5% The effect of DASH diet on GH/
PE appears to be weaker in healthy pregnancy, which is
similar to the finding of others in the nonpregnant state.!!
Likewise, another meta-analysis showed that following
of DASH diet in pregnant women with cardiometabolic
disease decreased the incidence of PE.F!

Effect of a low-glycemic diet

Rhodes et al.’s study in overweight and obese pregnant
women compared low-glycemic index (GI) diet with a
low-fat diet. The low-GL diet (including 45% carbohydrate,
35% fat, and 20% protein) was considered to be moderately
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decreasing total carbohydrate and substituting higher
glycemic index carbohydrates with lower GI carbohydrates.
In low-fat diet, participants received low-fat, low saturated
fat, and high complex carbohydrate without consideration
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