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Abstract

Objectives: To evaluate the effect of incorporating cal-
cium advice into early pregnancy counseling on calcium
intake during pregnancy in the Netherlands.
Methods: A multicenter prospective before-after cohort
study was conducted introducing risk-based care including
calculating individual pre-eclampsia risk. Part of the inter-
vention was to incorporate calcium advice into routine
counseling. We calculated individual daily calcium intake
and adequacy of calcium intake (≥1,000 mg/day) at 16, 24
and 34 weeks of pregnancy. We performed a multiple lo-
gistic regression adjusting for covariates to identify any
differences in the risk of inadequate calcium intake between
RC and CAC.
Results: In regular care (RC, 2013–2015, n=2,477) 60% had
inadequate calcium intake, compared to 49% during

calcium advice care (CAC, 2017–2018, n=774) (aOR 0.75,
95%CI 0.64–0.88). Specific calcium supplementswere used
by 2%and 29% in RC and CAC, respectively (OR 25.1, 95%CI
17.8–36.0). Determinants of an inadequate calcium intake
were lower age (aOR per additional year 0.96, 95% CI:
0.94–0.98), nulliparity (aOR 1.22, 95% CI: 1.03–1.45) and
non-Caucasian origin (aOR 1.83, 95% CI 1.09–3.09). In CAC,
risk of inadequate intake decreased with increasing pre-
dicted pre-eclampsia risk, which was a trend reversal
compared to RC.

Conclusions: Incorporating calcium advice into early
pregnancy counseling was shown to lead to a decrease in
the risk of inadequate calcium intake during pregnancy,
but still inadequate intake in half of the women suggesting
the need for further study on improving implementation.
Awareness of individual increased PE risk had positive
effect on calcium intake.

Keywords: calcium; calcium intake; counseling; diet;
pre-eclampsia; supplements.

Introduction

An adequate calcium intake during pregnancy is of major
importance for health of both mother and child [1–5].
Recommended calcium intake for pregnant women varies
between countries from 900 to 1,200 mg/day [6]. In most
low-income populations, dietary calcium intakes during
pregnancy are alarmingly below these recommendations
[7], and even in high-income countries, a substantial pro-
portion of pregnant women fail to meet calcium recom-
mendations by diet [8].

The World Health Organization currently recommends
calcium supplementation as part of antenatal care for
women with an inadequate dietary calcium intake [9]. Cal-
cium supplement use during pregnancy is low-risk and
relatively inexpensive. Advising all pregnant women to use
calcium supplements can be expected to cause substantial
reductions in the incidence of pre-eclampsia (PE) and
related health care costs [10].However, noneof the currently
available over-the-counter prenatal vitamin supplements
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contain a clinically significant amount of calcium. We have
recently shown that the majority of Dutch pregnant women
do not meet the Dutch Recommended Dietary Allowance
(RDA) of 1000 mg/day from the combination of diet and
supplement use [11]. Further efforts to optimize calcium
intake during pregnancy are therefore desirable.

In 2016, to promote adequate calcium intake, gyne-
cologists and midwives in the southeastern region of the
Netherlands started counseling all pregnant women on the
importance of an adequate calcium intake and to advise
ingesting at least 1,000 mg calcium per day [12]. Other care
innovations included calculation of women’s individual
PE risk in first trimester and discussing the possibility of
prophylactic use of low dose aspirin [13, 14]. In this paper
we evaluated whether calcium intakes from both diet
and supplement use changed among pregnant women in
this area, in comparison with the preceding period. To this
aim, we measured calcium intake from both diet and
supplement use during pregnancy by means of question-
naires, both before and after the implementation of the
calcium advice. In addition to evaluate changes in intake,
we aimed to identify determinants of inadequate calcium

intake in the pre-intervention period, which could be used
in targeted prevention. Lastly, we evaluated whether ade-
quacy of calcium intake in the pre-intervention and inter-
vention period was associated with calculated PE risk.

Materials and methods

Study population

We used data of two prospective cohorts of pregnant women that were
previously used for validating and evaluating the impact of first
trimester obstetric prediction models [15, 16]. Women enrolled in the
validation study (Expect Study I, 2013–2015) received ‘regular care’
(RC), whereas women enrolled in the impact study (Expect Study II,
2017–2018) received ‘calcium advice care’ (CAC), meaning obstetric
caregivers agreed togivewomen the advice togainanadequate calcium
intake. Detailed descriptions of these studies have been published
elsewhere. Briefly, women aged 18 years and older and having a
singleton pregnancy were recruited at their first prenatal visit
(<16 weeks of gestation), in the south eastern region of the Netherlands.
Study information and questionnaires were provided in Dutch. Finally,
data of 3,251womenwere available for analysis; 2,477women inRC and
774 women in CAC. A flowchart of the study is provided in Figure 1.

Figure 1: Flowchart of the study population.
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Data collection

Data collection was similar for both cohorts. After providing informed
consent, women received an online questionnaire (baseline, <16 weeks
of gestation) regarding, among other things, diet and supplement use
and the healthcare services the women received from their midwife
or gynecologist during the first visits. Additional questionnaires were
taken in Expect Study II (CAC) at 24 and 34 weeks of gestation. These
included questions on health care, delivery and changes in supplement
use.

Dietary intake

We based dietary calcium intake on a selection of food products
contributing to calcium and vitamin D. We described the selection of
these food products extensively elsewhere [11]. In short: the selection
procedure resulted in 18 food items, for which both the frequency of
use (reference period: lastmonth) and the average daily amount of use
were asked: milk and buttermilk; yoghurt and cottage cheese (with or
without fruit); yoghurt drinks and other dairy beverages; chocolate
milk; custard and pudding; Dutch cheese; non-Dutch cheese and
cream cheese; cheese spread; bread spread (sub types: margarine;
low-fat margarine; and butter); cooking fat (bake and fry products);
and fish (subtypes: fat fish such as salmon, mackerel, eel and white
herring; lean fish such as codfish, tilapia, pangasius fish and trout;
white fish fillet; smoked or steamed fish; herring; and fish fingers. We
includedmilk,milk products and cheese in the questionnaire asmajor
sources of calcium, bread spread, bake and fry products and fish as
major sources of vitamin D. We included the food items in the first
questionnaire and these covered an estimated 61.65%of total absolute
dietary calcium intake.

Supplements

We included questions regarding supplements which might contain
calcium such as prenatal vitamins, generalmultivitamins and calcium
supplements in the baseline questionnaire in RC and all question-
naires during CAC. We requested duration and period of use (start
of usage before and during pregnancy, when potentially stopped,
current use), brand and any subtype, frequency of use per week, and
amount of tablets per day.

We standardized calcium to the elemental form in milligrams,
based on the labels. We contacted the manufacturers for clarification
when the exact elementary amount of calcium in the supplement was
unclear.

Statistical analysis

Baseline characteristics were presented as percentages or means with
standard deviations. We imputed missing values in the baseline char-
acteristics of the Expect II cohort regarding level of education (n=3)
using the modal value. We calculated individual daily dietary calcium
intake bymultiplying frequency of consumptionby consumedamounts
of all assessed food products and combining product intake (grams per
day) with calcium content of each product according to the Dutch Food
Composition Table of 2010 (NEVO-online 2010) [17] and DNFCS2007-
2010 [18]. To account for the incomplete coverage of the food frequency

questionnaire we adjusted the estimated calcium intake values
(estimated intake * 100/61.65). We used adjusted total calcium
intakes in the analyses and presented these in the results. We
calculated daily calcium intake from supplement use by combining
frequency, amount of supplements and content of specific supple-
ments. In case a participant used a supplement but did not know the
exact (subtype) brand, we imputed the modal value. We calculated
total calcium intakes in milligrams per day from the combination
of diet and supplement use. We compared total calcium intake to
the Recommended Dietary Allowance (RDA) of 1,000 mg/day as
well as the Estimated Average Requirement (EAR) of 800 mg/day
end. The RDA of 1,000 mg calcium per day is considered to be
adequate for 97.5% pregnant women [19]. An intake level of 800 mg
calcium is expected to satisfy the needs of 50% of all pregnant
women [20].

To compare calcium intakes in RC and CAC, we performed a
logistic regression analysis without and with adjustment for the
following covariates: age (continuous), Body Mass Index (BMI:
<20, ≥20–<25, ≥25–<30 and≥30), parity (nulliparous, multiparous),
ethnicity (Caucasian, other) and level of education (primary, sec-
ondary vocational, secondary general, tertiary university of applied
sciences and tertiary university).We compared intake at baseline inRC
with intake at 24 weeks of gestation in CAC; we chose not to use intake
values at baseline in CAC, since women were usually advised to start
calcium supplementation at the beginning of the 2nd trimester (13–
14 weeks of gestation), potentially weeks after baseline. Since calcium
was not advised during RC, we assumed that themeasurements in first
trimester (women of 8–16 weeks of gestation) were representative. We
undertook additional analyses to evaluate the legitimacy of these
choices.

We considered possible determinants of inadequate calcium
intake by performing a multiple logistic regression on the RC data,
adjusting for the same covariates as previously mentioned. We chose
to consider determinants in RC only since, during this period, care
providers and pregnant women were still not influenced by the out-
comes of the PE risk prediction model [13, 15].

Proportions of women with inadequate calcium intake
(<1,000 mg/day) during RC and CAC were plotted using the estimated
risk for PE as a continuous variable [13, 15]. A nonparametric local
weighted regression (lowess) regression was applied to fit the curves
[21]. We evaluated the trend of risk of calcium intake inadequacy by
risk of PE for each period by including risk of PE (in%) as a variable in
logistic regression. PE-risk for women in RC was calculated after
completion of the Expect Study I; women were therefore not specif-
ically alerted to PE risk based on this model during RC.

We calculated mean (± standard deviation, SD) values of total,
dietary and supplemental calcium intake, and presented them in
milligrams per day for RC and CAC (<16 weeks, 24 weeks and 34 weeks
of gestation). We calculated amount and percentages of women using
specific calcium supplements during RC and CAC (<16weeks, 24weeks
and 34 weeks of gestation). All analyses were performed using IBM
SPSS Statistics version 23 and SAS version 9.4M7.

Ethical approval

The Medical Ethical Committee of the Maastricht University Medical
Centre declared that no ethical approval was necessary for the Expect
Study I and II (MEC-13-4-053 and MEC-17-4-057, respectively). All
participating women gave informed consent.
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Results

Data of 3,251 women were available for analysis; 2,477
women received regular care (RC, Expect I cohort) and 774
women were part of the calcium advice care (CAC)
cohort (Expect II). Baseline characteristics are presented in
Table 1. The cohorts did not substantially differ with
respect to age and BMI; the CAC cohort, however, con-
tained a slightly larger proportion of Caucasian and
multiparous women as compared to the RC cohort.
Furthermore, the proportion of women with high educa-
tional levelswas slightly overrepresented in the CAC cohort
in comparison to the RC cohort.

Total calcium intake

Total mean calcium intake was 949.8 mg/day in RC and
1,070.9 mg/day in CAC (difference, 120.1 mg/day [95% CI
78.7–163.5, p<0.0001). Women in CAC were significantly
less likely to have an inadequate calcium intake (<1,000mg/
day) as compared toRC (49and60%, respectively; aOR0.75,
95% CI 0.64–0.88, Table 2). Intakes were <800 mg/day
(EAR) in 42% and 36% in RC and CAC, respectively. Results
of the logistic regression did not materially change after
setting the cut-off to 800 mg/day. Total calcium intake

during pregnancy in CAC increased from first to second
trimester (mean difference, 49 mg/day [95% CI 33–64]) and
remained stable from second to third trimester (mean dif-
ference −2 mg/day [95% CI −14 to 10]) (Table 3).

Calcium intake from individual sources

Mean calcium intake fromdiet at baselinewas 861mg/day
in RC and 803 mg/day in CAC (Table 3). Mean calcium
intake frommultivitamin supplements (prenatal vitamins
and general multivitamins) did not differ much between
RC and CAC, also when the analysis was confined to users
of such supplements. Multivitamin supplements were
taken by 70% of the women in RC at baseline, and in CAC
by 72% at baseline, 74% at 24weeks, and 71% at 34 weeks.
Calcium intake from prenatal vitamins did not change
much over time, neither in all women or in users only.
Calcium intake from general multivitamin supplements
showed a decrease during pregnancy. Specific calcium
supplements were taken by 2% of the women in RC at
baseline, and in CAC by 17% at baseline, 29% at 24 weeks,
and 29% at 34 weeks (OR for CAC (at 24 weeks) vs. RC: 25.1
[95%-CI 17.8–36.0]). Mean calcium intake from these
supplements in all women was 9 mg/day in RC, and 101,
155, and 158mg/day at baseline, 24 weeks and 34weeks in
CAC (all differences between RC and CAC being significant
at <0.0001 level). Corresponding figures for users only
were 396, 596, 534, and 550 mg/day.

Determinants for inadequate calcium intake
in RC

Factors significantly associated with an inadequate calcium
intake were low age, nulliparity and non-Caucasian
ethnicity; medium-low level of education was associated
with a decreased risk of an inadequate calcium intake
(Table 4). The risk of having an inadequate calcium intake
decreased with increasing age (aOR 0.96, 95% CI:
0.94–0.98). Nulliparous women had a higher risk of an
inadequate calcium intake (aOR 1.22, 95% CI: 1.03–1.45).
Having a secondary general level of education went along
with a decreased risk of inadequate calcium intake as
compared to tertiary education (aOR 0.79, 95% CI
0.65–0.95). Women with non-Caucasian ethnicities were
more likely to have an inadequate calcium intake compared
to women with the Caucasian ethnicity (aOR 1.83, 95% CI
1.09–3.09).

Table: Baseline characteristics of the study population (n=,).

Characteristics Regular care
(n=,)a

Calcium advice
care (n=)a

Age, years (mean ± SD) . ± . . ± .
Body Mass index before preg-
nancy, kg/m (mean ± SD)

. ± . . ± .

Ethnicity
– Caucasian, n (%) , (.)  (.)
– Other, n (%)  (.)  (.)
Parity
– Nulliparous, n (%) , (.)  (.)
– Multiparous, n (%) , (.)  (.)
Level of education
– Primary, n (%)  (.)  (.)
– Secondary vocational, n (%)  (.)  (.)
– Secondary general (MBO,

post-secondary vocational
education), n (%)

 (.)  (.)

– Tertiary (University of applied
sciences), n (%)

 (.)  (.)

– Tertiary (University), n (%)  (.)  (.)

SD, standard deviation. aPercentages do not always add up to %
due to rounding.

Willemse et al.: Counseling pregnant women on calcium 349



Inadequate calcium intake in relation to risk
of pre-eclampsia

Risk of inadequate calcium intake tended to rise with
higher PE risk categories during RC and decrease with
higher PE risk categories in CAC (Figure 2). Respective ORs
per additional risk percent were 1.04, 95% CI 1.01–1.07)
and 0.96 (95% CI 0.93–1.00).

Discussion

Main findings

Our results indicate that in CAC vs. RC calcium intake
improved, with an absolute decrease of 11% in the proba-
bility of having an inadequate intake after the introduction
of counselling on calcium. The intake of specific calcium
supplements increased from 2 to 29%, while the use of

other multivitamin supplements remained comparable to
use in the pre-intervention period. We identified low age,
nulliparity, and the non-Caucasian ethnicity as risk factors
of inadequate calcium intake, while medium-low level of
education predicted a decreased risk of an inadequate
calcium intake. In CAC, risk of inadequate intake decreased
with increasing predicted risk of PE, which was a trend
reversal in comparison to RC.

Previous findings

This study is the first to evaluate the effects of active
counseling on calcium during early pregnancy on subse-
quent calcium intake in a Western country. Efforts to in-
crease calcium intake have been taken in low- and middle-
income countries (LMIC) [22–25]. Described adherence is
high (about 80%), but settings are substantially different
in LMIC compared to high income countries (HIC). More-
over, specific calcium supplements were distributed

Table : Inadequate calcium intakes (<, m/d) during regular care vs. calcium advice care (n=,).

Total amount per
category, n

Amount of inadequate
calcium intake, n

Percentage inadequate
calcium intake, %

Crude odds ratio
[% CI]

Adjusted odds ratio
[% CI]a

Regular care , , .  (ref)  (ref)
Calcium advice
careb

  . . [.–.] . [.–.]

CI, confidence interval. aCorrected for covariates age, Body Mass Index, parity, ethnicity and level of education. bAt  weeks of gestation.

Table : Calcium intake, total and from individual sources.

Regular care,
n=, (mg/d)

Calcium advice care
< weeks, n= (mg/d)

Calcium advice care
 weeks, n= (mg/d)

Calcium advice care
 weeks, n= (mg/d)

Total calcium intakes

Mean ± SD total calcium
intake

. ± . ,. ± . ,. ± . ,. ± .

Calcium intakes from diet

Mean ± SD calcium intake
from diet

. ± . . ± . – –

Calcium intakes from supplementsa

Mean ± SD calcium intake
from prenatal vitamins

. ± . . ± . . ± . . ± .

Mean ± SD calcium intake
from general multivitamins

. ± . . ± . . ± . . ± .

Mean ± SD calcium intake
from calcium supplements

. ± . . ± . . ± . . ± .

SD, standard deviation. aCalculated for users of the specific supplements only.
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and methodological considerations to be raised concern
small sample size, short follow-up period, no calculated
dietary calcium intake or dietary intake based on estimated
national averages.

Although the effect of the care innovation on mean
calcium intake was moderate, literature on effects of other
campaigns to improve intakes of other micronutrients

during or before pregnancy suggests that very strong ef-
fects should not be anticipated. Antenatal micronutrient
programmes face challenges in adherence [26, 27]. Even
following various public folic acid awareness campaigns,
less than 50% of women take folic acid periconceptionally
[20]. In a recent adherence study on folic acid and iodine
supplementation 38% of the women were found to meet

Table : The association of inadequate calcium intakes (<, mg/d) during regular care with age, Body Mass Index, parity, ethnicity and
level of education, logistic regression (n=,).

Total amount per
category, n

Amount of inadequate
calcium intake, n

Percentage inadequate
calcium intake, %

Crude odds ratio
[% CI]

Adjusted odds ratio
[% CI]

Age (per additional year) – – – . [.–.] . [.–.]
Body Mass index
– <20   . . [.–.] . [.–.]
– ≥20–<25 ,  .  (ref)  (ref)
– ≥25–<30   . . [.–.] . [.–.]
– ≥30   . . [.–.] . [.–.]
Parity
– Nulliparity ,  . . [.–.] . [.–.]
– Multiparity ,  .  (ref)  (ref)
Ethnicity
– Caucasian , , .  (ref)  (ref)
– Other   . . [.–.] . [.–.]
Level of education
– Primary   . . [.–.] . [.–.]
– Secondary vocational   . . [.–.] . [.–.]
– Secondary general

(MBO)
  . . [.–.] . [.–.]

– Tertiary (University of
applied sciences)

  .  (ref)  (ref)

– Tertiary (University)   . . [.–.] . [.–.]

CI, confidence interval.

Figure 2: Estimated pre-eclampsia risks and
percentage of inadequate calcium intake
(<1000 mg/d) by women receiving regular
care or calcium advice care.
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supplementation recommendations [19] In our study, use
of specific calcium supplements rose from 2% to 29%. Our
data show that over time, the amount of specific calcium
supplement users increased to up to 35% in the third of the
population that was included latest, supporting the
expectation that the uptake of the care innovation will
improve even more in time.

In the general population, postmenopausal women,
vegetarians and amenorrheic women were found to be at
increased risk of inadequate calcium intake [28]. Young age
has been demonstrated as risk factor for inadequate
micronutrient intake in general and calcium intake was
especially low among adolescents and younger women
[29–31]. This is in line with our observations and other
findings in the Dutch population. In the Dutch Food Con-
sumption Survey 2007–2010 young women and adoles-
cents were found to have lower mean calcium intakes
compared to older women [18]. Maternal education and
socio-economic status (SES) have been shown to be posi-
tively related to intake of micronutrients and dietary
quality in general [30, 32]. We found no clear association
formaternal education, althoughmedium-low educational
level strikingly went along with a lower probability of an
inadequate calcium intake. Our finding of a higher risk of
inadequacy of calcium intake in women of non-Caucasian
ethnicity appears to be in line with that of a study
demonstrating that African-American pregnant women
more often had an inadequate calcium intake compared to
Caucasian women (OR 3.15, 95% CI: 1.07–9.27). However,
the group of women of non-Caucasian ethnicity in our
study was very small and had a mix of ethnicities. Nulli-
parity has not been previously described as risk factor for
inadequate calcium intake during pregnancy and needs
replication in future studies.

Implications

Since beneficial effects on morbidity and mortality can be
expected, costs are low (about 50 euro per pregnancy [10,
33]) and side-effects are uncommon, optimizing calcium
intakes during pregnancy seems feasible and can have
worldwide impact [1–4, 10, 33–36]. This study demon-
strates the first results after the incorporating calcium
intake advice in early pregnancy counselling for all preg-
nant women.

Knowledge on risk factors regarding inadequate cal-
cium intake can be useful in targeted strategies. Judging by
our results, it might be efficient to concentrate efforts to
younger women, nulliparous women, and women of non-
Caucasian ethnicity. Furthermore, risk calculationmay help

inpinpointing groupswhohavebest chances tobenefit from
improved calcium intake. In our study, calcium advice was
not specifically given to women with a high calculated risk
of PE, but the results show that adequacy of calcium intake
improves with increasing risk estimates, indicating that, in
CAC, women took the risk into account in their behaviour.
Thismay be exploited in the further development of calcium
intake encouragement strategies.

In order to improve uptake, barriers and facilitators
for better counseling and uptake of calcium advice should
be identified. This may be achieved by means of qualita-
tive research involving focus group interviews with care
professionals and pregnant women with specific charac-
teristics that may influence either delivery of the inter-
vention or uptake.

Strengths and limitations

This study, the first to evaluate the effect of early-pregnancy
counseling on calcium on intake of calcium during preg-
nancy in a Western country, featured a prospective design
and cohorts of considerable size that were similar with
respect to baseline characteristics. These characteristics are
beneficial to validity and precision of the results. Never-
theless, some possible limitations deserve attention. We
chose to compare intake at baseline in RC with intake at
24weeks of gestation in CAC, and therefore not to use intake
values at baseline in CAC, since women were usually
advised to start calcium supplementation at the beginning
of the 2nd trimester (13–14 weeks of gestation), potentially
weeks after baseline. Since, in RC, calciumwasnot routinely
discussed, we assumed that intakes in the first trimester
(women of 8–16 weeks of gestation) were representative for
the remainder of pregnancy. We have several indications
supporting the validity of our approach. During CAC, in line
with expectation, total calcium intake increased from
the first to the second trimester, and then remained stable.
The same went for the use of specific calcium supplements.
On theother hand, and in linewith expectation, during CAC,
calcium intake from prenatal vitamins and general multi-
vitamins remained steady through all trimesters of preg-
nancy, which makes it plausible that suchwas also the case
in RC (although we did not measure calcium intake beyond
13–14 weeks).

The diversity of participating midwifery centers and
hospitals, in combination with the broad inclusion
criteria, was a prerequisite for obtaining a study popula-
tion as unselected as possible. However, women of
Caucasian ethnicity were still overrepresented, and a
higher than average percentage of women were highly
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educated. Since impaired health literacy is correlated to
non-adherence and impaired outcomes, our results may
therefore give an overly positive picture of the effects of
calcium advice [37, 38].

Another limitation may be that we assumed un-
changed dietary habits during pregnancy. Food intakemay
vary over time. Women may experience nausea in early
pregnancy and dietary cravings in the development of their
pregnancy, as a result of which dairy product intake may
increase [39]. Furthermore, since the advice to improve
calcium intake was given during first trimester and sup-
plement intakes increasedduring second trimester,women
who chose to optimize their intake by means of diet may
have done so later on. Therefore, we may have under-
estimated the increase in calcium intake from diet and
differences between CAC and RC may have been larger in
reality. However, ingestion of the amount of calcium
necessary to reach the AI is not easily achieved via
diet alone [40] and changing dietary habits has proven to
be challenging for many women [41, 42].

Since there is no biochemical assay to display the
nutritional calcium status, we had to depend on question-
naires to estimate calcium intake. Our methods for the
estimation of calcium intake are identical to our previously
published methods during RC [11]. Even though repeated
dietary recallsmight havebeen considered asmore accurate
approaches for food intake assessment, this method would
not be achievable in a large cohort. Nevertheless, the FFQ
method is widely used for food product and nutrient intake
assessment, and although itsmain strength is in the ranking
of individuals according to their intakes of frequently used
foods and nutrients it is also considered a feasible tool to
gain insight in thepercentage of inadequate intake in a large
population [43].

Conclusions

Incorporating calcium advice into early pregnancy coun-
seling can lead to a decrease in the risk of inadequate
calcium intake during pregnancy. Although the effect that
we observed in mean calcium intake was moderate, is was
more pronounced among women with an increased risk of
PE, who may benefit most from improved calcium intake.
Further improvementmay result from targeting risk groups
for low calcium intake and qualitative studies elucidating
barriers and facilitators for better counseling and uptake of
calcium advice.
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