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ABSTRACT

Objectives Daily calcium supplements are recommended
for pregnant women from 20 weeks’ gestation to prevent
pre-eclampsia in populations with low dietary calcium
intake. We aimed to improve understanding of barriers
and facilitators for calcium supplement intake during
pregnancy to prevent pre-eclampsia.

Design Mixed-method systematic review, with confidence
assessed using the Grading of Recommendations,
Assessment, Development and Evaluations-Confidence

in the Evidence from Reviews of Qualitative research
approach.

Data sources MEDLINE and EMBASE (via Ovid), CINAHL
and Global Health (via EBSCO) and grey literature
databases were searched up to 17 September 2022.
Eligibility criteria We included primary qualitative,
quantitative and mixed-methods studies reporting
implementation or use of calcium supplements during
pregnancy, excluding calcium fortification and non-
primary studies. No restrictions were imposed on settings,
language or publication date.

Data extraction and synthesis Two independent
reviewers extracted data and assessed risk of bias. We
analysed the qualitative data using thematic synthesis,
and quantitative findings were thematically mapped

to qualitative findings. We then mapped the results to
behavioural change frameworks to identify barriers and
facilitators.

Results Eighteen reports from nine studies were included
in this review. Women reported barriers to consuming
calcium supplements included limited knowledge about
calcium supplements and pre-eclampsia, fears and
experiences of side effects, varying preferences for tablets,
dosing, working schedules, being away from home and
taking other supplements. Receiving information regarding
pre-eclampsia and safety of calcium supplement use from
reliable sources, alternative dosing options, supplement
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= We adopted a mixed-methods approach, which al-
lowed for inclusion and consolidation of studies with
a range of designs.

= The strength of our review lies on behaviour change
frameworks mapping, which improved our under-
standing of how barriers and facilitators influence
calcium uptake and potential strategies to address
them.

= The transferability of our results may be limited, as
studies were mostly from low-income and middle-
income countries and almost half came from the
same project in Kenya and Ethiopia.

= Most included studies engaged women who attend-
ed antenatal care, therefore, might not be represen-
tative of those that do not reach the health system
during pregnancy.

reminders, early antenatal care, free supplements and
support from families and communities were reported
as facilitators. Healthcare providers felt that consistent
messaging about benefits and risks of calcium, training,
and ensuring adequate staffing and calcium supply is
available would be able to help them in promoting calcium.
Conclusion Relevant stakeholders should consider

the identified barriers and facilitators when formulating
interventions and policies on calcium supplement use.
These review findings can inform implementation to
ensure effective and equitable provision and scale-up of
calcium interventions.

PROSPERO registration number CRD42021239143.

INTRODUCTION
Hypertensive disorders of pregnancy are
among the leading causes of maternal
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and perinatal morbidity and mortality globally." Pre-
eclampsia is a hypertensive disorder of pregnancy char-
acterised by hypertension developing after 20 weeks’
gestation, combined with proteinuria or other new onset
of maternal organ dysfunction, while eclampsia is a
severe form of pre-eclampsia characterised by seizures.””
Pre-eclampsia contributes to approximately 14% of the
300000 maternal deaths worldwide annually." Manage-
ment of pre-eclampsia requires regular monitoring
and evaluation of the woman and her baby to achieve
an optimal timing of birth and prevent severe complica-
tions.” Preventive strategies are essential to reduce the
burden of morbidity and mortality, especially in low-
income and middle-income countries (LMICs) where
most complications occur.

The WHO recommends 1.5-2g a day from 20 weeks’
gestation for women who are living in populations with
low dietary calcium intake, especially those at high risk of
developing pre-eclampsia.® This is aligned with findings
from a systematic review that reported calcium supple-
ments during pregnancy compared with placebo may
reduce the risk of pre-eclampsia by 55% (13 trials, 15730
participants; relative risk (RR) 0.45, 95% CI 0.31 to 0.
65).” Moreover, maternal death or severe morbidity was
reduced by 20% with calcium supplements (4 trials, 9732
participants; RR 0.80, 95% CI 0.66 to 0.98).” The evidence
base has since been updated multiple times, with WHO
recommendation consistently updated up to 2018.5

Despite the WHO recommendation, calcium supple-
ment during pregnancy remains low in LMICs and rates
of pre-eclampsia are not falling in regions where calcium
supplementation is recommended.'’ Practical challenges
to implementing WHO recommendations have been
documented. For example, women need to take three-
spaced tablets to achieve the requisite daily dose, and
this needs to be separated from timing of intake of other
supplements (such as iron) to optimise calcium absorp-
tion.!! In addition, antenatal care services need consis-
tent supplies of calcium tablets, which can be hindered by
logistical issues in supplement distribution and storage.’
We conducted a mixed-methods systematic review aiming
to improve understanding of the barriers and facilita-
tors of calcium supplement intake during pregnancy to
prevent pre-eclampsia, from the perspectives of women,
families, community members, healthcare providers and
policy-makers.

METHODS

This mixed-methods review is reported according to
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (online supplemental appendix 1),
Enhancing Transparency in Reporting the Synthesis of
Qualitative Research statement (online supplemental
appendix 2),"” and based on guidance from Cochrane
Effective Practice and Organisation of Care.'* The protocol
was registered on PROSPERO (CRD42021239143).

Topic of interest and types of studies
We included studies that documented perspectives,
perceptions and experiences of women who experienced
or were at risk of pre-eclampsia and/or received calcium-
containing supplements. We also included studies on the
views of their partners or families, as well as studies on
maternity healthcare providers (eg, midwives, nurses,
doctors) and other relevant stakeholders (eg, facility
managers, policy-makers) involved in decisions on
calcium supplements in pregnancy. There were no limita-
tions imposed on geographical location or type of health
facility. The time frame for using calcium supplement is
during pregnancy, independent of the gestational age.
We included primary qualitative, quantitative and
mixed-methods studies reporting implementation or use
of calcium supplements in any presentations including
powder, granule, chewable tablet, capsule, liquid-filled
capsule, tablet, suspension or powder for suspension. We
did not include studies assessing the effects of calcium-
fortified foods or beverages. We excluded case reports
or case series, letters, editorials, commentaries, reviews,
study protocols, posters and conference abstracts or other
study sources that did not provide primary data.

Search strategy

We searched MEDLINE and EMBASE via Ovid, CINAHL
and Global Health via EBSCO to identify eligible studies
from inception to 17 September 2022. A search strategy
was developed and adapted for each database (online
supplemental appendix 3), using different terms for
calcium and pregnancy. No limitations on publication
date or language were imposed. Grey literature searches
were also conducted using OpenGrey and Google. We
checked reference lists of included studies to identify any
relevant records not retrieved in the database search.

Study selection

After removing duplicates in EndNote, records were
imported to Covidence for screening.15 Two of the
following authors (GCormick, GNG, AP, RIZ and HM)
independently assessed eligibility of each record by
comparing titles and abstracts against the eligibility
criteria. Full texts of potentially eligible papers were
retrieved and assessed, disagreements were resolved
through discussion or consulting a third author. Papers
emerging from the same study were collated and
treated as one data source. Titles and abstracts of papers
published in languages other than English, French and
Spanish were translated through open-source software
(Google Translate) to assess their eligibility. Had we iden-
tified any relevant titles or abstracts in languages other
than English, French and Spanish, we would have sought
formal translation of the full texts from a native speaker.

Data extraction and assessment of methodological limitations
Using a predesigned form, two reviewers (GCormick
and RIZ) independently extracted data from included
studies on study characteristics (setting, sample size,
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characteristics of participants and objectives), design
(data collection and analysis methods), qualitative data
(themes, findings and quotations) and quantitative data
(data source, outcome measures, results and measures of
compliance or uptake).

All included studies underwent quality appraisal by two
authors (GCormick, HM and RIZ). As the review included
quantitative, qualitative and mixed-methods studies, we
used the Mixed Methods Appraisal Tool, which produces
a single quality rating on the basis of: aims, methodology,
design, recruitment, data collection, blinding, data anal-
ysis, selective reporting, reflexivity, ethical considerations,
results, research contribution and other sources of bias.'®
Appraisal of study quality was used to inform data anal-
ysis, and not to exclude studies.

Quality appraisal, analysis and assessing confidence

We conducted a preliminary qualitative synthesis using
a thematic analysis approach.'” Thematic analysis is a
valuable method in analysing qualitative data to examine
perspectives, preferences, acceptability,
feasibility and other factors that can influence implemen-
tation."” The analysis begins with initial readings to build
our familiarity with the data. Two reviewers (GCormick
and HM) independently conducted line-by-line coding
of findings of two qualitative studies."® ' From this, we
developed the qualitative codebook, which was then used
to code all other included studies. Next, we generated
analytical themes and interpretations to explore rela-
tionships within and across studies. This was achieved by
organising codes into a hierarchy and identifying barriers
and facilitators between study characteristics and find-
ings or exploring different findings across studies. Once
qualitative themes were generated, a summary of quali-
tative findings was developed. Quantitative findings were
then narratively mapped to qualitative themes to explore
areas of convergence or divergence. ATLAS.ti was used to
manage data analysis.

After the thematic analysis, we mapped the qualitative
themes to the Theoretical Domains Framework (TDF)
and Capability, Opportunity and Motivation of Behaviour
(COM-B) models.”’ ?! TDF and COM-B are inter-related
behaviour change models which can guide implementa-
tion research and intervention design in understanding
barriers and facilitators of intended behaviours. We
used TDF and COM-B to explore barriers and facilita-
tors of healthcare providers and women to use calcium
supplements during pregnancy using evidence-based
behaviours to identify potential behaviour change inter-
vention strategies.

We used the GRADE-CERQual (Grading of Recom-
mendations, Assessment, Development and Evaluations-
Confidence in the Evidence from Reviews of Qualitative
research) approach to assess confidence in each quali-
tative ﬁnding.22 GRADE-CERQual assessed confidence
based on four key components: methodological limita-
tions,” coherence,”* adequacy® and relevance.”® After

experiences,

assessing each of the four components, we assessed the
overall confidence® as high, moderate, low or very low.

Patient and public involvement
None.

RESULTS

We included 18 papers from 16 studies (figure 1). The
included papers were published in English between
2014 and 2022. Out of 16 studies, 10 were quantitative
and came from 11 papers,27_37 4 were qualitative'® ' % %
and 2 were mixed-methods and came from 3 papers.
Detailed study characteristics can be found in table 1.

Five studies aimed to evaluate the implementation
of calcium supplements in pregnancy.27 30313940 even
studies evaluated the incorporation of calcium supple-
ment recommendation to other recommended supple-
ments taken during pregnancy, including aspirin,'® and
iron and folic acid supplements.'? *** 37384142 pour studies
focused on general nutritional practices during preg-
nancy® ***** and one study on all types of micronutrient
supplements used before and during pregnancy.”® Five
studies came from one project, Micronutrient Initiative-
Cornell University Calcium projects' **** ***! and four
studies came from Alive & Thrive project.’** %+

The studies were conducted in seven different coun-
tries across three regions. In sub-Saharan Africa, three
studies were conducted in Kenya,”* * % one study in
Ethiopia' and one study in Kenya in Ethiopia."” *! In
Asia, four studies were conducted in India,27 23242 hree
studies in Bangladesh,” *** two studies in Nepal® 7 and
one study in China.”® There is one study conducted in
Europe, specifically the Netherlands."

All four qualitative studies involved pregnant women
and healthcare providers,”® ' * while one study also
included adherence partners to support and remind
women to take medication.” One mixed-method study
included pregnant women® *' and one included health-
care providers and facility staff.”* Among the 10 quantita-
tive studies, 8 included pregnant women or women who
had recently given birth, 2 333637 1 ipcluded health-
care providers” and 1 included both women and their
husbands.”

Results of the critical appraisal of the included studies
are available in online supplemental appendix 4. The
main areas of concern for qualitative studies were an
unclear or partial description of reflexivity and limited
information regarding ethical considerations. For the
quantitative studies, main concerns were regarding the
appropriateness of measurement tools, lack of detail
regarding non-response bias and insufficient information
regarding statistical analysis.

40-42

Qualitative and quantitative synthesis

We identified five themes related to factors affecting
calcium supplement intake during pregnancy: (1)
women’s existing knowledge and learning; (2) women’s

Cormick G, et al. BMJ Open 2023;13:¢070677. doi:10.1136/bmjopen-2022-070677

3

“ybuAdoo Aq parosroid 1sanb Aq 1202 ‘Sz YoJe uo jwod fwg uadolwg//:dny woly papeojumoq "€z0g Jaquadaq gz uo //90/0-220z-uadolwag/9eTT 0T Se paysignd isiiy :uado NG


https://dx.doi.org/10.1136/bmjopen-2022-070677
http://bmjopen.bmj.com/

[ Identification of studies via other methods ]

Reports not retrieved
(n=0)

A4

!

Reports assessed for eligibility
(n=4) "] Reports excluded:
Duplicated records (n = 3)

[ Identification of studies via databases and registers
—
§ Records removed before
‘g’ Records identified from*: screening: Records identified from:
= Databases (n = 6031) > Duplicate records removed (n Websites (n = 89)
] =917)
[}
E
—
o l
Records screened Records excluded**
F——-
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@ (n =49) I n=1) (n=12)
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: !
(7]
Report: luded (n=31):
Reports assessed for eligibility R 1; F\;srosnzxgulicgmg (n =) 16)
(n=48) | 8Wwrong study design (n = 8)
3 Wrong intervention (n = 3)
2 Review (n =2)
1 Wrong patient population (n = 1)
1 Wrong setting (n =1)
A4
2 Reports included in review
° (n = 18), coming from 16 studies
= 10 Quantitative
2 4 Qualitative
=] 2 Mixed Methods
Figure 1 PRISMA flow diagram. PRISMA flow chart illustrating the number of records included and excluded at various

screening and reviewing steps, leading to final list of records for data extraction and meta-analysis.*Consider, if feasible to do
so, reporting the number of records identified from each database or register searched (rather than the total number across all
databases/registers). **If automation tools were used, indicate how many records were excluded by a human and how many
were excluded by automation tools. PRISMA, Preferred Reporting ltems for Systematic Reviews and Meta-Analyses.

beliefs about calcium supplements; (3) calcium supple-
ment characteristics and dose regimens; (4) challenges
due to daily routines and food insecurity and (5) strategies
to improve the use of calcium. We also identified three
themes related to factors affecting healthcare providers’
prescription of calcium supplements: (1) health provider
knowledge and training; (2) their beliefs about calcium
supplements and (3) structural factors on site. Across all
themes, there were 19 qualitative findings (table 2): 11
findings were high confidence, 6 were moderate confi-
dence and 2 were low confidence (online supplemental
appendix 5: evidence profile). The quantitative findings
which were mapped to qualitative themes can be found in
online supplemental appendix 6.

Women’s knowledge and learning

Women'’s knowledge about pre-eclampsia

Most women had limited knowledge about pre-eclampsia,
and these conditions were not typically considered
by women to be a serious problem. Symptoms of pre-
eclampsia such as swollen feet, severe headache, blurred
vision and vomiting were considered normal signs and
symptoms in pregnancy, while seizures were associated
with evil attacks or nutritional deficiencies (Finding 1.1—
High confidence)."® ' * Women and healthcare providers
from Ethiopia and Kenya stated that there was no local

language for pre-eclampsia, which made it difficult for
healthcare providers to explain the condition to women
and served as a barrier in providing adequate knowledge
to women and encouraging them to use calcium supple-
ments.'?

Information provision to women

Women felt they did not receive adequate information
during pregnancy from healthcare providers about pre-
eclampsia and calcium supplements. They described
wanting to be given more information, regardless of their
pre-eclampsia risk status. Women believed that having
this essential information could help them to make
informed choices and actively participate in their care.
There were, however, mixed opinions from healthcare
providers—some feared that more information could
generate anxiety for women, while others were more
supportive of providing information (Finding 1.2—Low
confidence).'® * Healthcare providers were worried that
sharing information about pre-eclampsia, especially with
low-risk pregnant women, could lead to anxiety and
make an ‘uncomplicated pregnancy more stressful’.'®
Healthcare providers viewed their role as informants,
but not as decision-makers for women. They believed
that it should be a woman’s choice to decide whether
to consume calcium supplements or not.'"> Women and
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Table 1 Characteristics of included studies
Study Country Population No of participants Methods Ref
Qualitative
Birhanu 2018 Ethiopia Pregnant women and healthcare =~ 20women, 22 healthcare providers Phenomology i
providers
Martin 2017a Kenya Pregnant women and healthcare 22 women, 20 healthcare providers Phenomology B2
providers
Martin 2018 Kenya Healthcare providers, pregnant 7 healthcare providers, 32 pregnant Phenomology &)
women, adherence partners women, 20 adherence partners
Vestering 2019 Netherlands Healthcare providers and pregnant 8 healthcare providers, 25 women Phenomology 1
women
Mixed methods
Kachwaha 2022 India Healthcare providers, supervisors ~500 healthcare providers and Mixed methods i3
and facility staffs supervisors, and 20 block level
staffs
Martin 2017b and Kenya and Pregnant women 85 pregnant women, 50 in Ethiopia, Trials of improved practices 4041
Omatoyo 2018a Ethiopia 38 in Kenya
Quantitative
Baxter 2014 Bangladesh Pregnant women 132 Modified discrete-choice trial ~ *°
Bora 2022 India Pregnant women 3097274 Cross-sectional study 2
Ghosh-Jareth 2015  India Pregnant women and recently 184 pregnant women and 160 Cross-sectional study 2
delivered women recently delivered women
Liu 2019 China Women aged from 16 to 49 years 30027 Cross-sectional study %
who were pregnant between
2010 and 2013 and had specific
pregnancy outcomes before the
survey
Martin 2017¢ and Kenya Pregnant women 990 pregnant women and 16 Process evaluation study 2833
Omotayo 2018b facilities adopting programme impact
pathway
Nguyen 2017 Bangladesh Pregnant women and recently 600 pregnant women and 2000 Cross-sectional household 34
delivered women recently delivered women surveys
Nguyen 2018 Bangladesh Women and husbands 1000 women and 70% of their Cluster randomised control trial %
husbands with cross-sectional household
surveys
Nguyen 2019 India Pregnant women and recently 667 pregnant women and 1835 Cross-sectional household %
delivered women recently delivered women surveys
Shakya Shrestha Nepal Pregnant women 191 Cross-sectional study 87
2020
Thapa 2016 Nepal Pregnant and postpartum women, 1240 Prospective collection &
health facilities, female community and secondary analysis of
health volunteers monitoring data captured by
the MOHP
healthcare providers mentioned that the scope of infor- confidence).'® ¥ 3313 Ouantitative evidence supported
p P PP

mation provided to women should include symptoms of
pre-eclampsia as well as effectiveness, benefits and safety
of calcium-containing supplements.18

Learning about calcium supplements

Women typically learnt about dietary calcium, including
pre-eclampsia symptoms, from healthcare providers. They
considered healthcare providers to be the most trusted
and reliable source of information and reported feeling
confident about taking calcium-containing supplements
after receiving adequate information from them. Women
also appreciated receiving information on calcium supple-
ments and pre-eclampsia via information, education and
communication (IEC) (materials such as) videos, media
campaigns and trusted websites (Finding 1.3—High

qualitative findings regarding women’s learning on
calcium supplements. In the context of an intervention
implementing training to healthcare providers to reinforce
calcium-related messages to women, women reported that
they would take calcium in a future pregnancy and that they
would recommend calcium to other pregnant women.”

Women were more likely to consume calcium supple-
ments if they had higher knowledge of calcium bene-
fits (OR 11.7, 95% CI 5.97 to 22.86) and higher general
education (OR 2.59, 95%CI 2.21 to 3.05).* Higher
adherence was also reported in those with higher educa-
tion (OR 1.45, 95% CI 1.31 to 1.60).”® Higher nutrition
knowledge was also associated with taking 6 times more
calcium tablets.”

Cormick G, et al. BMJ Open 2023;13:¢070677. doi:10.1136/bmjopen-2022-070677

ybuAdoo Aq parosioid 1sanb Aq 1202 ‘Sz YoJe uo jwod fwg uadolwg//:dny woly papeojumoq "€z0g Jaquadaq gz uo //90/0-220z-uadolwag/9eTT 0T Se paysignd isiy :uado NG


http://bmjopen.bmj.com/

Open access

I

Table 2 Summary of qualitative findings

No Summary of qualitative review findings

Contributing
qualitative
studies

Overall
CERQual
assessment

Explanation of overall assessment

Knowledge and learning

1.1 Women'’s knowledge about pre-eclampsia/
eclampsia: Most women had limited
knowledge about pre-eclampsia/eclampsia,
and pre-eclampsia/eclampsia was not typically
considered as a serious problem by women.
General symptoms of pre-eclampsia/eclampsia
such as swollen feet, severe headache, blurred
vision and vomiting were considered normal in
pregnancy, while seizures were linked to evil
attacks or nutritional deficiencies

1.2 Information provision to women: Women felt
they did not receive adequate information
during pregnancy from health workers
about pre-eclampsia/eclampsia and calcium
supplementation and would like to be given
more information regardless of their risk status.
Women believed that having this essential
information could help them to make informed
choices and to actively participate in their care.
There were, however, mixed opinions from
health workers, where some feared that more
information could generate anxiety for women,
while others were supportive of providing
information to women

1.3 Learning about calcium supplementation:
Women typically learnt about calcium, including
pre-eclampsia and eclampsia symptoms, from
health workers, and considered health workers
as the most trusted and reliable source of
information. They reported feeling confident
about taking calcium after receiving adequate
information from their health workers. Women
also appreciated receiving information on
calcium supplementation and pre-eclampsia/
eclampsia from information, education and
communication (IEC) (materials like) videos,
media and trusted websites

Believe about the intervention

2.1 Fears about side effects as barriers to calcium
uptake among women: Fears about side effects
impact adherence to calcium consumption by
women. Women highlighted that assurance
of safe use of calcium is a key facilitator to
consistent use. However, some women felt
safety was not assured by health workers and
were told by their families or communities that
any pills consumed during pregnancy could be
harmful, especially when the intervention was
perceived as ‘experimental’

2.2 Experiences of side effects: Some women
reported experiencing side effects after taking
calcium and iron folic acid, which include
dizziness, vomiting, nausea, stomach-ache,
loss appetite, tiredness, diarrhoea, bloating
and burping, yet noted that the side effects
subsided with time. Women also reported
to keep consuming the medication despite
experiencing the side effects

26 27 34

1334

1327 34

111327 34

111327

High confidence

Low confidence

High confidence

High confidence

High confidence

Due to no or very minor concerns on coherence,
minor concerns on methodological limitations
(reflexivity and ethics), moderate concerns

on relevance (1 out of 3 studies are indirectly
relevant to our review aim and small number of
countries), and minor concerns of adequacy (3
out of 6 contributed with 2 thick and 1 thin data)

Minor concerns on methodological limitations
(ethics and reflexivity), moderate concerns on
coherence (no clear understanding on why
some health workers worry in generating anxiety
to women while the others are not), moderate
concerns on relevance (small number of
countries) and serious concerns on adequacy (2
out of 6 contributed with 1 thick and 1 thin data)

Due to no or very minor concerns on coherence,
minor concerns on relevance (small number of
countries), minor concerns on methodological
limitations (reflexivity and ethics), and minor
concerns on adequacy (3 out of 6 contributed, 1
moderate thick and 2 thin data)

Due to no or very minor concerns on coherence,
minor concerns on relevance (small number of
countries), minor concerns on adequacy (small
number of studies contributing to the qualitative
evidence synthesis) and minor concerns on
methodological limitations (reflexivity and ethics)

Due to no or very minor concerns on coherence,
minor concerns on methodological limitations
(ethics and reflexivity), moderate concerns on
relevance (only low-income and lower-middle-
income country and small number of countries)
and minor concerns on adequacy (3 out of 6
studies contributed with 2 thick and 1 with thin
data)

Continued
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Table 2 Continued

Contributing Overall
qualitative CERQual
No Summary of qualitative review findings studies assessment Explanation of overall assessment
2.3 Concerns of being stigmatised as HIV patient: 1334 Moderate Due to no or very minor concerns on
Women expressed concerns about being confidence methodological limitations, no or very minor
stigmatised as HIV patients if they ingested concerns on coherence, minor concerns on
calcium, which was a reported barrier to use. relevance (small number of countries) and
Some women were afraid of being stigmatised serious concerns on adequacy (2 out of 6 study
as their community often associated contributed)
supplement consumption) and accompanying
reminder posters with HIV
2.4 Positive perceptions about calcium: Women 1118272834 High confidence Due to no or very minor concerns on coherence,

reported that both their perceptions about
expected benefits and previous experiences
of taking calcium and iron-folic acid were
facilitators of use. Women believed that
consuming pills could compensate for
suboptimal nutrition during pregnancy and that
consuming nutrient supplementation during
pregnancy would help keep the baby safe

Medication characteristics and doses

3.1

3.2

4.2

Varying preferences about characteristics of 127

calcium tablets: Positive perceptions about
the characteristics of the calcium tablet played
a role in motivating women to take it. Some
women preferred the chewable, sweet-tasting
tablets that could be swallowed without

water, while others preferred the hard tablets
which were smaller in size, had no smell and
needed to be taken with water. Based on
individual preference, the taste, smell, size and
convenience were instrumental in uptake of the
calcium supplements

Medication dosing as a barrier of use: Women ' 1327

described that they could feel overwhelmed
with the number of calcium pills they had

to take per day, this includes women with
comorbidities who need to take additional
medications to manage their health condition.
Women felt that 3—4 pills per day at multiple
times was overly onerous and recommended
combining them into one pill could ease the
burden

Routine and food insecurity

Adherence challenges due to routines: L 32

Adherence to calcium consumption was
challenging for some women because of
conflicting activities in women’s daily routine
such as consuming other medications,
travelling, being away from home and
household chores, which make women
forgetting to take their medication

Food insecurity as a barrier to calcium 2

uptake: Women believed that adequate

foo d was necessary to be able to take the
supplements, to avoid nausea associated

with the supplement and perceived it as a
standard practice to eat before consuming any
medication. However, women reported that
food insecurity was a critical barrier to calcium
uptake

Strategies to improve use

Moderate
confidence

High confidence

High confidence

Moderate
confidence

minor concerns on methodological limitations
(ethics and reflexivity), minor concerns on
relevance (1 study indirectly relevant to review
aim and small number of countries) and
adequacy (small number of studies contributing
to the qualitative evidence synthesis)

Due to no or very minor concerns on coherence,
minor concerns on methodological limitations
(reflexivity), moderate concerns on relevance (all
low or lower-middle-income countries and small
number of countries) and moderate concerns on
adequacy (2 out of 6 studies contributed with
moderate to thick data)

No or very minor concerns on coherence,
minor concerns on methodological limitations
(reflexivity), minor concerns on adequacy (3 out
of 6 studies contributed with moderate to thick
data), and moderate concerns on relevance
(small number of countries)

Due to no or very minor concerns with
coherence, minor concerns on methodological
limitations (reflexivity), moderate concerns

on relevance (small number of countries) and
moderate concerns on adequacy (small number
of studies contributing to qualitative evidence
synthesis)

Due to no or very minor concern with coherence,
minor concerns on methodological limitations
(reflexivity), moderate concerns on adequacy (2
out 6 studies contributed with 1 thick and 1 thin
data) and moderate concerns on relevance (small
number of countries)

Continued
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Table 2 Continued

No Summary of qualitative review findings

Contributing
qualitative
studies

Overall
CERQual
assessment

Explanation of overall assessment

5.1 Implementation of reminders to promote
adherence: Women and health workers
perceived reminders as beneficial in promoting
women’s adherence in consuming calcium.
Several reminder strategies were deemed
to be useful by women and health workers,
such as home-based posters, calendars
with illustrations and daily reminders, and
integrating supplement consumption) into the
women’s daily routine such as at mealtime

5.2 Importance of family support and adherence
partner implementation: Having family support
was instrumental to women in adhering
to calcium use and could be leveraged by
notifying them on the importance of women’s
adherence to consumption and appointing
someone to be woman’s ‘adherence partner’ to
help remind woman in taking the supplement.
Both women and health workers were positive
about adherence partners in providing
support in terms of encouraging them to take
the supplements, providing food, helping
them around the house, emotional support,
improving family relationships, and increased
partner or husband involvement in pregnancy

5.3 Counselling facilitates calcium uptake: Both
women and health workers and acknowledged
that the counselling they received from health
workers was a motivator to calcium uptake.
Women valued the discussion they have with
health workers and felt more confident to take
calcium supplements when they received
counselling on information of pre-eclampsia/
eclampsia and the benefits of calcium from
their health workers

Knowledge and training

6.1 Varied knowledge about pre-eclampsia or
eclampsia among health workers: Health
workers’ knowledge about pre-eclampsia
and eclampsia was variable among health
workers, and some health workers felt that pre-
eclampsia or eclampsia is not a priority health
concern in their area and reported never having
encountered any case

6.2 Inadequate training to diagnose and treat
pre-eclampsia and eclampsia: While some
health workers mentioned that training
about pre-eclampsia/eclampsia and calcium
supplementation was adequate, others
reported that their training lacked depth
and continuity, and thus felt unprepared to
diagnose and offer information about pre-
eclampsia/eclampsia and calcium to pregnant
women. Health workers expressed the needs
to have more and continuous training to
manage the condition and to address any
concerns and resistance from the community

Beliefs on the intervention

111326 27

111326 28

1327

2627 30

1326 27

High confidence

High confidence

Moderate
confidence

Moderate
confidence

High confidence

Due to no or very minor concerns on
methodological limitations, no or very minor
concerns on coherence, minor concerns on
adequacy (small number of studies contributing
to qualitative evidence synthesis), moderate
concerns on relevance (due to all studies coming
from low-income or lower-middle-income country
and small number of countries)

No or very minor concerns on methodological
limitations, no or very minor concerns on
coherence, minor concerns on adequacy (small
number of studies contributing to qualitative
evidence synthesis), and moderate concerns on
relevance (due to all studies coming from low
income or lower-middle-income country only, 2
of 5 studies has indirectly relevant aim, and small
number of countries)

No or very minor concerns on methodological
limitations, no or very minor concerns on
coherence, moderate concerns on relevance (due
to all studies coming from low or lower-middle-
income country and small number of countries)
and moderate concerns on adequacy (2 out 6
studies contributed with thick data)

Due to no or very minor concerns on
methodological limitations and coherence,
moderate concerns on relevance (due to all
studies coming from low-income or lower-
middle-income countries and small number of
studies) and moderate concerns on adequacy (2
out 6 studies contributed with thick data)

No or very minor concerns on methodological
limitations, coherence, moderate concerns on
relevance (due to all studies coming from low
income or lower-middle-income country and
small number of countries) and minor concerns
on adequacy (3 out of 6 studies contributed with
2 thick and 1 thin data)
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Table 2 Continued

Contributing

qualitative

No Summary of qualitative review findings studies

Overall
CERQual

assessment Explanation of overall assessment

741 Perceived overmedicalisation when prescribing **

calcium supplementation: Both health workers
and women perceived that prescribing

more pills to general low-risk women during
pregnancy was a form of overmedicalisation
of pregnancy. Some health workers, however,
felt that calcium supplementation during
pregnancy was a way to prevent further
medicalisation when complications occurred

7.2 Beliefs that pre-eclampsia is not a serious 182734

problem in their settings: Health workers
generally had positive beliefs about calcium
supplementation and there was optimism

that calcium could be delivered through
antenatal care health workers. Some facilitators
motivating health workers in prescribing
calcium supplementation include belief in

its prevention value and expected benefits,
women liked the calcium supplements, and
benefits experienced by women, and perceived
lack of knowledge on how to treat pre-
eclampsia which motivated health workers to
side towards prevention

Structural factors

8.1 Increased workload In general, health workers £324

felt that their workload increased by including
calcium supplementation in the services they
were providing to pregnant women. Health
workers reported inadequate number of staff
providing care, yet they needed to provide
additional counselling and prescribing to
women, especially pregnant women with
comorbidities.

CERQual, Confidence in the Evidence from Reviews of Qualitative research.

One paper, evaluating calcium supplement intake
before and after nutritional interventions, showed
an association between maternal knowledge of nutri-
tion and higher calcium supplement intake) (f=31.9,
95% CI 20.9 to 43.0), however, the paper also high-
lighted there were still large gaps between knowledge
and practices, as the intake of calcium supplement
tablets during 6 months was low, 82+66 out of the
recommended 180 tablets.**

Women’s beliefs about calcium supplements in pregnancy
Fears about side effects as a barrier to calcium supplements
uptake

Women’s fears about the side effects of calcium
supplements affected their adherence. Women high-
lighted that assurance of safe use of calcium supple-
ment is a key facilitator to consistent use. However,
some women felt safety was not assured by healthcare
providers, especially when calcium supplements were
perceived as ‘experimental’. Women had also received
messages from their families or communities that any
pills consumed during pregnancy could be harmful
(Finding 2.1—High confidence)." ' ** Quantitative

Low confidence No or very minor concerns on coherence,
minor concerns on methodological limitations
(reflexivity and ethics), serious concerns on
relevance (evidence coming from high income
country only), serious concerns on adequacy (1
out of 6 study contributed)

High confidence No or very minor concerns on coherence,
minor concerns on relevance (small number of
countries), minor concerns on methodological
limitations (ethics and reflexivity), and minor
concerns on adequacy (3 out of 6 studies
contributed with 2 thick and 1 thin data)

Moderate
confidence

No or very minor concerns on methodological
limitations, no or very minor concerns on
coherence, minor concerns on relevance (due
to all studies coming from low income or lower-
middle-income countries and small number of
countries) and serious concerns on adequacy (2
out 6 studies contributed)

evidence supported qualitative findings as few women
reported being discouraged to take supplements by
friends (4%) and elder women (3%).%

Women'’s experiences of side effects

Some women reported experiencing side effects after
taking calcium and iron-folic acid supplements, such as
dizziness, vomiting, nausea, stomach aches, loss of appe-
tite, tiredness, diarrhoea, bloating and burping, yet noted
that side effects subsided with time. Women also reported
that they continued taking calcium supplements despite
these side effects (Finding 2.2—High confidence)."? * *
Quantitative evidence supported the qualitative findings
as some women reported experiencing side effects,
usually related to gastrointestinal symptoms.*' " The
reported side effect rates were usually low, 4% of women
mentioning nausea or vomiting or constipation in one
paper while in another paper 14.9% of women reported
that side effects were the reason for missing a dose of IFA
or calcium.” ¥ These could cause supplement discontin-
uation or erratic supplement intake for 1-10 days after
side effects were felt in around 5% of women.”’
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Concerns about being stigmatised as HIV patients

Women expressed concerns that if they took calcium
supplements, they could be stigmatised as HIV patients,
which was a reported barrier to use. Some women were
afraid of being stigmatised as their community often asso-
ciated nutritional supplement intake and accompanying
reminder posters, with HIV (Finding 2.3—Moderate
confidence).'®*

Positive perceptions of calcium supplements

Women reported that both their perceptions about
expected benefits and previous experiences of taking
calcium and iron-folic acid supplements were facilitators
of use. Women believed that taking pills could compen-
sate for suboptimal nutrition during pregnancy, and
that supplements during pregnancy would help keep
their baby safe (Finding 2.4—High confidence).'® '? %!
Women also reported reduced cravings to consume soil
(pica) during pregnancy (a cultural practice or cravings
characterised by recurrent ingestion of unusually high
amounts of soil, and is related to iron deficiency anaemia,
which is common during plregnancy).39 Furthermore,
some women appreciated the emphasis of ‘prevention’
when encouraging supplement intake.' *' Quantitative
evidence supported the qualitative findings that women’s
beliefs about the importance of calcium supplements
to both woman’s and baby’s health are associated with
calcium supplement intake.” Positive beliefs about
calcium supplements and self-efficacy were associated
with taking calcium supplements (OR 4.6, 95% CI 2.0 to
10.5) and with taking a higher number of supplements
(OR 2.77,95% CI 1.68 to 4.57).%

Calcium supplement characteristics and regimens

Varying preferences about characteristics of calcium tablets
Positive perceptions about the characteristics of the
calcium tablet played a role in motivating women to take
it. Some women preferred the chewable, sweet-tasting
tablets that could be swallowed without water, while
others preferred the hard tablets which were smaller in
size, had no smell, and needed to be taken with water.
Based on individual preference, the taste, smell, size and
convenience affected calcium supplement use (Finding
3.1—Moderate confidence).' *

Quantitative evidence supported qualitative findings
regarding varying preferences calcium supplement’s
organoleptic properties. One paper that evaluated the
impact of a programme to implement calcium supple-
mentation showed that most women (77%) reported
preferences for conventional tablets that were easier
to take and swallow, while the least preferred vehicle
was unflavoured powder, as women dislike the taste.”
Another paper reported that conventional tablets had an
acceptable taste (83.9% of women).®! Chewable tablets
were preferred by most women (74%) in another paper.*
Some characteristics that women considered while taking
the supplements include tablet’s flavour, chewable or
swallow, taken with water or not, smell and size 303140

Supplement regimen as a barrier to use

Women described that they feel overwhelmed with the
number of calcium tablets they had to take each day, espe-
cially women with other comorbidities who needed to
take additional medications for their health conditions.
Women felt that 3—4 pills per day at multiple times was
onerous and preferred if they were combined into one
pill (Finding 3.2—High confidence)." ** In two quan-
titative studies, women preferred taking fewer tablets per
day.” * However, those allocated to the study arm that
used more frequent doses took more calcium overall.*’

Daily routines and food insecurity

Adherence challenges due to routines

Adherence to calcium supplements was challenging for
some women because of conflicting activities in their
daily routine, such as taking other medications or supple-
ments, travelling, being away from home, and household
chores, which can lead them to forget to take calcium
(Finding 4.1—High confidence)." * ** In quantitative
evidence, women described busy work schedules and
not being at home as also contributing to forgetting to
consume their calcium supplements.”’ *! 5 Forgetting to
take calcium supplements was the most frequent reason
(562.1%) for not taking IFA or calcium supplements and
busy work schedules were inversely associated with adher-
ence to calcium supplementation.31 37

Food insecurity as a barrier to calcium uptake

Women believed that adequate food was necessary to take
the supplements and to avoid nausea. They perceived
it as normal to eat before consuming any medication.
However, women reported that food insecurity was a crit-
ical barrier to calcium uptake (Finding 4.2—Moderate
confidence)."” ** Quantitative evidence supported quali-
tative findings that women with food security, high socio-
economic status and living in urban areas are more likely
to consume calcium supplements as compared with their
counterparts.34 % Food security was associated with taking
six more calcium tablets.*

Strategies to improve the use of calcium supplements
Implementation of reminders to promote adherence

Women and healthcare providers perceived reminders as
beneficial in promoting women’s adherence to calcium
supplements. Several reminder strategies were described
as useful by women and healthcare providers, such as
home-based posters, calendars with illustrations and daily
reminders and integrating calcium supplement intake
into women’s daily routine, such as mealtimes (Finding
5.1—High confidence)."” ** Quantitative evidence
supported the qualitative findings that distribution of
behaviour change materials to women, such as pill-taking
calendars, were associated with increased adherence.*’

Importance of family support and ‘adherence partner’
implementation

Having family support was instrumental to pregnant
women adhering to calcium supplements. This could
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be leveraged by notifying family members on the impor-
tance of calcium, and appointing someone to be an
‘adherence partner’ or ‘pill buddy’ to help remind her
to take it. Both women and healthcare providers were
positive about adherence partners in providing support
in terms of encouraging them to take the supplements,
providing food, helping them around the house,
providing emotional support, improving family rela-
tionships and thereby increasing partner or husband
involvement in pregnancy (Finding 5.2—High confi-
dence)."? *** Women could choose who their adherence
partner was, and some opted for their husband, a male
or female relative, or their child. Some women reported
that the support they received from adherence partners
decreased over time," ** suggesting challenges with
sustaining appropriate intake throughout pregnancy.

Quantitative evidence supported the qualitative find-
ings that social support is important in encouraging
women to take calcium supplements.”® ** ** % 4 Women
considered involving a husband, partner or family in
education sessions or appointing someone as the ‘adher-
ence partner’ to be an acceptable strategy for promoting
adherence.”® ** ** % Women often chose their husband
(52%), older female relative (23%), children (14%),
cousins or other relatives as adherence partners (8%),2
and were satisfied with the reminders and support
received from their adherence partner.28 3234 However,
a randomised trial assessing adherence partners in
improving calcium supplement intake showed that high
social support, instead of adherence partners alone, was
associated with higher adherence to calcium supplements
(OR 2.10; 95% CI 1.32 to 3.34).* Women with high family
support reported higher intake of calcium supplements
(OR=2.1).*

Counselling facilitates calcium supplements uptake
Both women and healthcare providers acknowledged
that counselling women on the benefits of calcium was a
motivator to calcium supplement intake. Women valued
the discussion they have with healthcare providers and
felt more confident to take calcium supplements when
they received counselling and information and pre-
eclampsia and the benefits of calcium from their health-
care providers (Finding 5.3—Moderate confidence)." *
This was confirmed by healthcare providers who reported
that they have seen positive results following counsel-
ling women on iron-folic acid supplements and believed
that this would be replicated for calcium-containing
supplements.™

Quantitative evidence extended qualitative findings
where not only counselling, but also starting antenatal
contacts at early gestational age, higher number of
antenatal contacts, and receiving free calcium supple-
ments were associated with higher calcium intake by
women.” #** One paper reports that women were 59
times more likely to consume calcium supplements if they
had received them for free.”

Healthcare provider factors

Healthcare provider knowledge and training

Varied knowledge about pre-eclampsia among healthcare
providers

Healthcare providers’ knowledge about pre-eclampsia
was varied. Some felt that pre-eclampsia is not a priority
health concern in their area and reported never having
encountered any case (Finding 6.1—Moderate confi-
dence).'? % *

Inadequate training to diagnose and treat pre-eclampsia

While some healthcare providers mentioned that
training about pre-eclampsia and calcium supplements
was adequate, others reported that their training lacked
depth and continuity, and thus, felt unprepared to diag-
nose it and offer information these conditions and the
use of calcium for prevention. Healthcare providers
expressed the need to have more and continuous training
on managing pre-eclampsia, as well as time to address
concerns or resistance from the community (Finding
6.2—High confidence)."” *® * Healthcare providers had
positive views of trainings and IEC materials and felt that
it helped improve their knowledge.” They also valued
supervision visits which heled them solve problems and
increases their accountability.”* Support was also needed
throughout calcium roll-out to ensure challenges can be
addressed promptly during implementation."”

Beliefs about the intervention

Perceived overmedicalisation when prescribing calcium
supplements

Both healthcare providers and women perceived that
prescribing more tablets to ‘low-risk’ women during preg-
nancy was a form of overmedicalisation of pregnancy.
However, some healthcare providers felt that calcium
supplements were a way to prevent further medicalisa-
tion due to pre-eclampsia-related complications (Finding
7.1—Low confidence).'®

Beliefs about calcium supplements

Healthcare providers generally had positive beliefs
about calcium supplements and there was optimism
that calcium could be delivered through antenatal care
healthcare providers. Some facilitators motivating health-
care providers to prescribe calcium supplements included
their beliefs in its prevention value and expected benefits,
that women liked the calcium supplements and experi-
enced benefits from it, and a perceived lack of knowledge
on how to treat pre-eclampsia which motivated healthcare
providers to side towards prevention (Finding 7.2—High
confidence).'®19%

Structural factors

High workload, inadequate staffing, stock out and lack of
equipment

In general, healthcare providers felt that their workload
increased by including calcium supplements in antenatal
care for pregnant women. Healthcare providers reported
existing inadequate staffing, yet they needed to provide
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additional counselling and prescription to women, espe-
cially pregnant women with comorbidities (Finding
8.1—Moderate confidence).'? ¥ Stock-outs were also
reported as critical barriers, often due to logistical issues
in the supply chain (eg, centralisation or procurement
changes), errors in demand estimation by government
staff and inadequate storage facilities.”” Importantly,
some healthcare providers reported that a lack of equip-
ment to diagnose pre-eclampsia was a barrier to calcium
implementation ."? Facility staff members and supervisors
reported that utilisation of health information systems to
monitor calcium stocks, checklists to provide feedback on
counselling and gaps to address, as well as collaboration
with government staff members, could be facilitators of
use.

Quantitative evidence extended qualitative findings
by showing that in the context of a comprehensive inte-
grated programme including the implementation of
job aids, training, guidelines, monitoring and feedback
session for healthcare providers, could overcome barriers
in prescribing women with calcium supplements.*

Mapping to behaviour change models

Through COM-B and TDF mapping (online supplemental
appendix 7), we identified that the critical domains on
facilitators and barriers to improve calcium use among
women, which include: knowledge, beliefs about conse-
quences, beliefs about capabilities, emotion, social influ-
ences, and environmental context and resources to
improve calcium use by women. To encourage calcium
prescription by healthcare providers, facilitators and

Barriers Facilitators

barriers related to knowledge, skills, beliefs about conse-
quences and environmental context domains should be
addressed. Figure 2 shows the categorisation of barriers
and facilitators across the COM-B. The mapping shows
that factors encouraging women’s use of and adherence
to calcium includes receiving adequate information
about pre-eclampsia through counselling with healthcare
providers and IEC materials, assurance of calcium safety,
receiving preferred characteristics of tablet and doses,
family and community support, early and frequent ante-
natal contacts, free calcium supplements, and reminder
tools distribution. Likewise, factors that may encourage
healthcare providers to prescribe calcium supplements
include continuous training about identification and
management of pre-eclampsia and calcium supplements,
dissemination of consistent messages, reminders and
ensuring adequate number of human resources, equip-
ment for diagnosing pre-eclampsia and availability of
calcium pills at health facilities.

DISCUSSION

We included 18 papers from 16 studies conducted
primarily in LMICs and reporting views of women, adher-
ence partners and healthcare providers. Our review shows
the importance of healthcare providers’ knowledge and
training about calcium supplements and pre-eclampsia,
as women reported providers as the most reliable sources
of information and reassurance on safety of calcium and
would encourage adherence. Promoting early initiation of
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antenatal care and consistent messages on pre-eclampsia
and calcium supplementation may improve women’s use
of calcium supplements. Free calcium supplements and
options on doses and tablet preferences could help over-
come barriers to calcium supplement use for women.
Reminder systems and support from family and commu-
nity may also help increase women’s calcium uptake.

Women play an important role in decision-making
about calcium supplement during pregnancy. Our review
shows that women’s limited knowledge about and fears of
side effects, and potential impacts on their baby serve as
the critical barriers to calcium supplement intake. These
barriers to calcium supplementation have been reported
on the use of other supplements during pregnancy. For
example, studies on factors affecting multiple micronu-
trient supplementation, iron folic acid and lipid-based
nutrients reported women’s knowledge, acceptance,
motivation, and attitudes towards the medication play
an important role.” * Furthermore, a study on factors
affecting use of intervention for preterm management
also reported women felt hesitant to consume the medi-
cations to improve labour outcome due to fears about
baby’s growth and development.*” This highlights the
need to ensure that women are aware on the benefits of
the supplement and given assurance on the safety of its
use.

As the most trusted informants, healthcare provider’s
knowledge about calcium and pre-eclampsia is important
to support women’s uptake of calcium supplements.
Studies reported different levels of knowledge about
calcium and pre-eclampsia among providers, with some
providers having persistent beliefs that evidence on
calcium supplements during pregnancy is still in the
experimental phase. Some healthcare providers might
be reluctant to talk about pre-eclampsia with the fear to
stress low risk women; however, this reluctance should be
balanced by the risk of symptoms of pre-eclampsia going
unnoticed by women. Reinforcing messages related to
improving pregnancy outcomes and similarities to other
supplements taken during pregnancy such as folic acid
and iron that also help to may facilitate use of calcium
supplements. Healthcare providers also need to know
about how to assess eligibility for calcium supplements,
including how to screen and score women at high risk and
to identify populations with low calcium intake. There is
lack of acceptable biomarkers of individual calcium intake
and calcium status, which complicates screening individ-
uals.*®* WHO recommendations on calcium supplemen-
tation were set for populations with low calcium intake,
as dietary assessments are more reliable to identify popu-
lations with low calcium intake rather than to identify
individuals.*’

Human resource shortages are a recurrent health
system challenge, particularly in LMICs which results in
overburdened staff unable to deliver recommended prac-
tices. Appropriate staffing, particularly of midwives and
nurses who provide most antenatal care services, remains
crucial to achieve quality of care. Unfortunately, this is

also applicable on the context of other medication deliv-
ered during pregnancy. For example, providers reported
unavailability of stock, inadequate staffs and equipment
as the main barriers in prescribing interventions to preg-
nant women experiencing preterm labour. Therefore,
ensuring availability of diagnostic tools and calcium
stocks is critical to ensure appropriate prescription and
delivery of care.*” Where health providers’ constraints
persist, innovative strategies to streamline antenatal care
practices may be needed to improve efficiency.*’

Implications for research, policy and practice

The TDF and COM-B mapping in our review can be used
by researchers and programme managers to inform the
development of implementation models to optimise the
use of calcium supplements. Assessing the extent to which
the barriers and facilitators to calcium prescription and
use identified in our review are potential implementation
challenges in different contexts can be a useful starting
point for formative research to scale up implementation.
Table 3 presents a list of questions derived from our find-
ings and may help programme implementers, policy-
makers, researchers and other stakeholders to identify
and address factors that may affect prescription and use
of calcium supplements during pregnancy. Assessing the
extent to which the barriers and facilitators identified in
our review are potential implementation challenges in
different settings is a useful starting point for formative
research to scale this intervention.

Strengths and limitations

Most included studies were from LMICs and almost half
came from the same project conducted in Kenya and
Ethiopia, which may limit transferability of results to
other contexts. The results from our review therefore can
be used to guide formative research as well as implemen-
tation and programme planning in other contexts. Most
included studies engaged women who attended antenatal
care; therefore, might not be representative of those
that do not reach the health system during pregnancy.
None of the included studies reported the perspectives
of policy-makers.

Despite these limitations, this is the first systematic
review of barriers and facilitators to calcium supplement
use during pregnancy. We adopted a mixed-methods
approach which allowed for inclusion and consolida-
tion of studies with a range of designs. Mapping the
review findings to behaviour change models improved
understanding of how barriers and facilitators influence
calcium uptake, and consequently can be addressed in
future interventional or programmatic work.

CONGCLUSION

Our review identified a range of barriers and facilita-
tors affecting calcium supplements during pregnancy
to prevent pre-eclampsia. When formulating interven-
tion and policies on calcium supplement use, relevant
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Table 3 Implications for research, policy and practice

Domain List of questions

Guidelines and protocols

Are guidelines and clinical protocols on pre-eclampsia/eclampsia and calcium supplements during pregnancy

consistent between WHO, national and facility-levels?

Knowledge and learning 1. Do women or healthcare providers have scepticism or concerns about adverse effects of calcium supplements

during pregnancy that can be addressed?

2. Do women and their family members receive education and educational materials about signs of pre-eclampsia/

eclampsia early in pregnancy?

3. Do women have sufficient time and opportunity to discuss pre-eclampsia/eclampsia with healthcare providers

during antenatal care?

4. Do women have sufficient time and opportunity to discuss calcium supplementation with healthcare providers
during antenatal care, including addressing fears about side effects, managing side effects, safety concerns and
reinforcing positive messaging about expected benefits?

5. Have concerns from both women and healthcare providers about calcium supplements as a form of
overmedicalisation of pregnancy been addressed in culturally appropriate ways?

6. Have healthcare providers received in-service training on pre-eclampsia/eclampsia prevention and management,
including the importance of calcium supplements during pregnancy for prevention?

Strategies to improve use 1. Do all relevant cadres of healthcare providers (including midwives and nurses) have authority to prescribe calcium

supplements during pregnancy?

2. Do women have the opportunity to try different types of calcium tablets to suit their preferences, such as chewable/
non-chewable, different tastes and different size tablets?
3. Do women have the opportunity to try different calcium dosing combinations to suit their schedules and

preferences?

4. For women experiencing or at risk of food insecurity during pregnancy, are there additional social services to
support adequate nutrition intake during pregnancy?

5. Have different types of reminder systems (eg, posters for home, calendars and integration into daily routines) been
designed with women and their families to encourage use?

6. Has support from family and/or adherence partners been integrated for women, and do family members or
adherence partners have the opportunity to attend educational sessions?

7. Are stocks of calcium readily available in the antenatal care wards?

8. Is there sufficient funding and budget allocation to ensure continuous procurement and distribution of calcium

supplements?

stakeholders should consider the identified barriers and
facilitators to optimise uptake. Findings from this study
can inform implementation considerations, to ensure
effective and equitable provision and scale-up of calcium
interventions.
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