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ABSTRACT

Background Intention-to-treat analyses of the Omega-3
to Reduce the Incidence of Prematurity (ORIP) trial found
that omega-3 (n-3) fatty acid supplementation reduces
the risk of prematurity in the subgroup of women with a
singleton pregnancy and low n-3 status early in pregnancy,
but not overall. However, results may have been influenced
by less-than-optimal compliance.

Objectives To identify predictors of compliance with n-3
supplementation and determine treatment effects among
compliers.

Design Exploratory analyses of a multicentre-blinded
randomised trial.

Setting 6 tertiary care centres in Australia.

Participants 5328 singleton pregnancies.

Interventions Daily capsules containing 900 mg n-3
long-chain polyunsaturated fatty acids or vegetable oil,
consumed from before 20 weeks gestation until 34 weeks
gestation.

Outcome measures Early preterm (<34 weeks gestation)
and preterm birth (<37 weeks gestation). Women were
considered compliant if they reported missing less than

a third of their allocated capsules in the previous week
during a mid-pregnancy appointment.

Results Among 2654 singleton pregnancies in the n-3
intervention group, 1727 (65%) were deemed compliant
with supplementation. Maternal characteristics associated
with compliance included age, years of full-time education,
consuming alcohol but not smoking in the 3 months
leading up to pregnancy, fewer previous births and taking
dietary supplements at enrolment. Based on complier
average causal effects, n-3 supplementation reduced

the risk of preterm birth in compliers (relative risk=0.76;
95% C1 0.60 to 0.97), but not early preterm birth (relative
risk=0.80; 95% Cl 0.44 to 1.46). Consistent with intention-
to-treat analyses, the lack of an overall effect on early
preterm birth in compliers appeared to be due to beneficial
effects in women with low n-3 status at enrolment but not
women with replete status.

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This investigation uses data from the largest ran-
domised trial of omega-3 supplementation in
pregnancy.

= The study considers complier average causal ef-
fects, which attempt to address the shortcomings of
classic per-protocol analyses.

= The analyses were exploratory so findings should be
interpreted with caution.

= The trial was designed to detect the effect of ome-
ga-3 supplementation overall, not in the subgroup
of women who complied, hence some comparisons
had low statistical precision.

Conclusions Results in compliers were similar to those
from intention-to-treat analyses, suggesting that non-
compliance was not a major factor in explaining outcomes
from the ORIP trial.

Trial registration number ACTRN12613001142729.

BACKGROUND

Preterm birth (PTB) before 37 weeks of
gestation occurs in approximately 15 million
pregnancies worldwide annually and is the
leading cause of death among children.'
Despite accounting for just 20% of PTBs,
early preterm birth (EPTB) before 34 weeks
of gestation is responsible for the largest
burden of neonatal deaths and childhood
disability.” Interventions that can safely lower
the risk of PTB, especially EPTB, are a priority
in maternal and child health research.

Our recently published Omega-3 to
Reduce the Incidence of Prematurity
(ORIP) randomised controlled trial evalu-
ated whether n-3 long chain polyunsaturated
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fatty acid (LCPUFA) supplementation (*900mg daily)
during pregnancy reduces the risk of EPTB.” While
primary results did not support n-3 supplementation
for all pregnant women, further analyses indicated that
n-3 supplementation was effective at reducing the risk
of EPTB in women with a singleton pregnancy and low
n-3 status at enrolment (whole blood total n-3 <4.2%
of total fatty acids), but not in women with replete n-3
status (>4.9%).%* Together with the results of a recent
Cochrane review on n-3 supplementation,” ORIP find-
ings are starting to influence clinical practice, with the
Australia Pregnancy Care Guidelines now recommending
n-3 supplementation for women with low status to reduce
the risk of prematurity.’

To date, key findings from ORIP have been based on
analyses conducted according to the intention-to-treat
(ITT) principle, where participants are analysed as
randomised, irrespective of protocol compliance.7 When
interpreting results from ITT analyses, consideration
should be given to the degree of protocol compliance in
the trial. In ORIP, 39% of women with a singleton preg-
nancy consumed at least 75% of their allocated capsules
across the intervention period according to capsule
count, and 62% reported consuming more than two-
thirds of their allocated capsules during the past week
at the 28-week phone appointment. Although compli-
ance with supplementation was likely underestimated by
equating missing data with non-compliance (eg, capsules
were not returned for counting in 38% of pregnan-
cies, with these pregnancies treated as non-compliant),
evidently it was not absolute. A consequence of this sub-
optimal compliance is that ITT results, which describe
the effects of recommending n-3 supplementation at a
population level, may underestimate the causal effects
of taking n-3 supplements as directed. An awareness of
effects in those who comply, along with characteristics
associated with compliance, is important to fully under-
standing and realising the benefits of n-3 supplementa-
tion in pregnancy.

Here we use data collected in the ORIP trial to iden-
tify predictors of compliance with n-3 supplementation
and estimate effects of supplementation in compliers. We
focus on women with singleton pregnancies and restrict
attention to analyses involving the key clinical outcomes
of ORIP, namely EPTB and PTB. In quantifying treatment
effects in compliers, trialists often conduct per-protocol
analyses where only those participants deemed compliant
are retained for analysis. However, the approach breaks
randomisation and can introduce bias when the groups
of participants being compared no longer have similar
characteristics. Given this limitation, we instead consider
complier average causal effects (CACEs) in the ORIP
data. Because this approach to compliance adjustment
is not commonly used, we also take time to outline the
rationale for CACEs and the assumptions involved in
their calculation.

METHODS

ORIP trial

This investigation used data collected in the ORIP trial,
a multicentre, double-blind, randomised controlled
trial designed to evaluate whether n-3 LCPUFA supple-
mentation during pregnancy reduces the risk of EPTB.
The methods of the trial have been described in detail
elsewhere.”® Briefly, pregnant women less than 20 weeks
of gestation were randomly allocated to receive three
capsules daily, providing a total of *<900mg n-3 LCPUFA
(~800mg docosahexaenoic acid (DHA) and ~100mg
eicosapentaenoic acid, intervention group) or vegetable
oil with trace amounts of n-3 LCPUFA (control group),
with supplementation continuing until 34 weeks of gesta-
tion or birth, whichever occurred first. Gestational age
at birth was determined according to the date of the last
menstrual period and ultrasonographic data collected
prior to 20 weeks of gestation, and was defined irre-
spective of whether onset of labour was spontaneous or
induced. In total, 5544 pregnancies (5517women) from
six tertiary care centres in Australia were randomised
into ORIP between November 2013 and April 2017. In
the current study, we restrict attention to 5328 singleton
pregnancies with known gestational age at birth.

Patient and public involvement

Pregnant women consented to, contributed data to and
were informed of the main findings of the ORIP trial
according to processes described previously.”® There was
no direct patient or public involvement in the present
study.

Assessment of compliance

Two alternative definitions of n-3 supplementation
compliance were pre-specified in the ORIP statistical
analysis plan for undertaking ancillary per-protocol
analyses, where non-compliant women were simply
excluded from the analysis.” First, women were consid-
ered compliant if they returned their remaining capsules
after the intervention period and had consumed at least
75% of the number of capsules expected. Second, women
were deemed compliant if they completed the 28-week
telephone contact and reported missing less than 7 out
of the recommended 21 capsules in the previous week.
Using the second definition of compliance resulted in
considerably less missing data, particularly in women
with an EPTB (missing for 40% vs 83% for compliance
based on capsule return); as they had already given birth,
most women with an EPTB missed their post-intervention
period appointment at 34 weeks when capsule usage was
evaluated. Compliance was also indirectly assessed via
measures of n-3 LCPUFA status at 34 weeks of gestation in
maternal capillary whole blood, collected on chemically
treated filter paper as dried blood spots.9 Importantly,
a strong inverse dose-response relationship between
the number of capsules missed in the past week at the
28-week telephone contact and DHA in blood at 34 weeks
was observed (see online supplemental file 1). Given this
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relationship, the relatively low amount of missing data
and its pre-specification in the ORIP statistical analysis
plan, we selected self-reported compliance at the 28-week
telephone contact (missed less than 7 out of 21 capsules)
as the primary measure of compliance for the current
investigation.

Adjustment for non-compliance and the CAGE

Per-protocol and as-treated analyses are often applied
to account for non-compliance in randomised trials.
Per-protocol analyses include only those participants
deemed to be compliant with their randomised assign-
ment, while as-treated analyses ignore randomisation
and compare participants according to the treatment
they received. Both approaches allow participants to self-
select their group for analysis through non-compliance
and so are subject to selection bias.'” "' Given mounting
arguments against the usefulness of these approaches,
even as a supplement to a primary ITT analysis,'* we
instead sought to account for non-compliance in this
investigation by estimating the CACE" '*; defined in this
context as the effect of n-3 supplementation among the
sub-population of women who would comply irrespective
of the treatment they were assigned to receive. As this
sub-population can be conceptualised as existing before
randomisation, the CACE is not prone to selection bias
like per-protocol and as-treated analyses, and so has a
valid causal interpretation.

A key challenge in estimating the CACE is identifying
those participants who would comply irrespective of
treatment assignment. While we can determine whether
a participant complied with their assigned treatment,
often we cannot know whether they would have complied
if hypothetically they were assigned to the alternative
treatment. Fortunately, this problem of identification
is simplified in trials where control group participants
are unable to access the intervention, and hence where
participants can be considered compliant if assigned to
the control treatment. In this case, compliers in the inter-
vention group can be assumed to be representative of the
sub-population that would comply irrespective of treat-
ment assignment and the CACE can be estimated using
propensity scores.'” '° The assumption that control group
participants were unable to access the intervention was
deemed reasonable in ORIP given the limited exposure
control group women had to supplements containing n-3
LCPUFA. Of the 2674women in the control group with a
singleton pregnancy and known gestational age at birth,
just 11 (0.4%) deviated from the protocol and reported
taking supplements containing n-3 LCPUFA at the
28-week telephone contact, and 75 (2.8%) multivitamins
containing n-3 LCPUFA. Additionally, the average dose of
n-3 LCPUFA taken by these women was likely much lower
than that provided to women in the intervention group,
an assumption supported by levels of DHA in blood at
34 weeks (mean 2.7% in control group women taking
supplements or multivitamins containing n-3 LCPUFA vs
3.2% in the intervention group).

The propensity score approach to estimating the CACE
involves first fitting a statistical model (eg, logistic regres-
sion model) to identify predictors of compliance in the
intervention group. As the sub-population of compliers
under either treatment is taken to exist before randomi-
sation, only baseline predictors of compliance require
consideration. The fitted model is then used to calcu-
late the probability of compliance with the intervention
among participants assigned to the control group, which
varies according to their values of the baseline predictors.
Lastly, the CACE can be estimated using compliers in the
intervention group and all control group participants,
with the latter group reweighted according to their prob-
ability of compliance with the intervention. The rationale
for reweighting is to ensure that control group partici-
pants resemble compliers in the intervention group, or
equivalently, that the distribution of reweighted outcomes
in the control group approximates what would have been
observed had it only included women who would comply
under either treatment. How well this works in practice,
and subsequently the validity of the CACE approach,
relies on the inclusion of all important predictors into the
statistical model for compliance."”

Statistical methods
Statistical analyses were performed in Stata V.16 (College
Station, Texas, USA: StataCorp LLC). Predictors of
compliance in the intervention group were identified
using logistic regression; all baseline characteristics
collected in the ORIP trial were considered irrespective of
expected associations with compliance. Several baseline
characteristics were excluded from the modelling process
based on feasibility considerations (eg, infrequent catego-
ries, collinearity with other measures) or lack of evidence
for an association with compliance in either univariate
logistic models or an initial multivariable logistic model
using available data (p value for association >0.30). The
full list of predictors excluded and justifications for exclu-
sions are provided in online supplemental table 1. The
final logistic model for compliance was then used to
re-weight observations in the control group, for compar-
ison with compliers in the intervention group. Lastly, the
CACE for EPTB and PTB was expressed as a relative risk
and estimated using log binomial regression, with adjust-
ment made for variables used to stratify the randomisa-
tion (centre and prior n-3 LCPUFA supplement use) and
robust variance estimation used to account for uncer-
tainty in the estimated weights. Given previous findings
from ITT analyses that the effect of n-3 supplementation
on the risk of EPTB depends on baseline n-3 LCPUFA
status,’ we also explored how the CACE was modified by
baseline status. Following recommendations in Royston
and Sauerbrei,17 baseline n-3 LCPUFA status was treated
as a continuous variable in this analysis and the interac-
tion with randomised group was modelled using two-term
fractional polynomials.

A complicating factor for analysis was the extent of
missing data on compliance and baseline characteristics
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associated with compliance. As the probability of missing
data on compliance depended on observed characteristics
in the dataset (eg, more likely to be missing compliance
if reporting an EPTB), multiple imputation implemented
under a missing at random assumption was used to
address missing data. Imputation was performed sepa-
rately by randomised group using chained equations,'®
with linear and logistic models used to impute continuous
and binary variables, respectively. To ensure compatibility
with the intended analysis, compliance in the interven-
tion group was imputed from a logistic model involving
the same baseline characteristics used for reweighting
control group observations. EPTB was also added to this
model given its association with both compliance and
missing data on compliance, while baseline n-3 LCPUFA
status was included to facilitate the investigation of effect
modification. Following the generation of 100 imputed
datasets, the prediction model for compliance in the
intervention group and the CACE was estimated within
each imputed dataset and the results were combined
across datasets using Rubin’s rules."

Given the potential dependence of findings on the
measure of compliance chosen (missed <7 out of 21
capsules in the past week at the 28week telephone

contact), additional sensitivity analyses were performed
adopting stricter (missed <4 capsules) and more relaxed
(missed <11 capsules) definitions of compliance.

RESULTS
Of the 5544 pregnancies randomised in the ORIP trial,
5328 singleton pregnancies with known gestational age
at birth were included in this analysis; 2654 in the inter-
vention group and 2674 in the control group (figure 1).
Capsule consumption at the 28-week telephone contact
was available for 2454 out of 2654 pregnancies in the
intervention group (92.5%). Following imputation of
missing data, 1727 out of 2654 pregnancies in the inter-
vention group (65.1%) were deemed to have met the
pre-specified compliance definition of less than 7 of the
recommended 21 capsules missed in the previous week.
Among compliers, 21 EPTB (1.2%) and 99 PTB (5.7%)
were reported. Conversely, among the 927 pregnancies in
the intervention group deemed non-compliant with n-3
supplementation, 27 (2.9%) recorded an EPTB and 70
(7.5%) a PTB.

Following the steps outlined in the statistical methods,
a predictive model for compliance in the intervention

5544 pregnancies underwent
randomisation

T

2770 pregnancies assigned to the
n-3 LCPUFA group

2774 pregnancies assigned to the
control group

116 pregnancies excluded

- 63 without a birth outcome (12
withdrew consent, 36 miscarried
or terminated pregnancy < 20
weeks, 8 terminated pregnancy >
20 weeks, 7 lost to follow-up)

- 52 multiple pregnancies

- 1 unknown multiple pregnancy

status

A

y

100 pregnancies excluded

- 50 without a birth outcome (14
withdrew consent, 22 miscarried or
terminated pregnancy < 20 weeks,
8 terminated pregnancy > 20
weeks, 6 lost to follow-up)

- 48 multiple pregnancies

- 2 unknown multiple pregnancy

status

y

2654 pregnancies included in this
analysis

2674 pregnancies included in this
analysis

Figure 1

Flowchart of participants in the ORIP trial and the data available for this exploratory analysis. LCPUFA, long chain

polyunsaturated fatty acid; ORIP, Omega-3 to Reduce the Incidence of Prematurity.
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Table 1 Predictors of compliance with n-3 LCPUFA
supplementation in the intervention group*

Adjusted OR for

Baseline characteristic compliance (95% CI) P value
Gestational age at randomisation 1.06 (1.02 to 1.10) 0.003
(weeks)

Mother’s age (years) 1.04 (1.02 to 1.06) <0.001
Years spent in full time education 1.07 (1.08 to 1.11) 0.001
Current height (cm) 1.01 (1.00 to 1.03) 0.09
Smoked cigarettes in 3 months 0.71 (0.56 to 0.91) 0.008
leading up to pregnancy

Drank alcohol in 3 months leading up  1.30 (1.07 to 1.58) 0.009
to pregnancy

Currently taking dietary supplements  1.64 (1.27 to 2.13 <0.001
Number of previous births >20 weeks 0.84 (0.76 to 0.93] 0.001

( )
( )
Infant sex male 0.83 (0.70 to 0.99) 0.04
( )
( )

Alpha linoleic acid (%)t 1.29 (0.89 to 1.87 0.19

Eicosapentaenoic acid (%)t 1.58 (1.01 to 2.49 0.05

Centre (reference=Mater Mothers’ 0.004%

Hospital)
Flinders Medical Centre 0.94 (0.69 to 1.28) 0.69
Joondalup Hospital 1.27 (0.77 to 2.10) 0.35
Lyell McEwin Hospital 0.65 (0.42 to 1.02) 0.06
Werribee Mercy Hospital 0.64 (0.46 to 0.88) 0.005
Women'’s and Children’s Hospital 0.81(0.58 to 1.15) 0.24

SEIFA index of socioeconomic 0.02%

disadvantage quintile

(reference=quintile 1, most

disadvantaged)
2 0.85 (0.59 to 1.22) 0.38
3 0.65 (0.46 to 0.92) 0.01
4 0.64 (0.45 to 0.91) 0.01
5 (least disadvantaged) 0.57 (0.40 to 0.83) 0.003

Race (reference=Caucasian) 0.04%
North East Asian 1.94 (1.02 to 3.68) 0.04
Other 0.83 (0.57 to 1.20) 0.32
South East Asian 1.03 (0.66 to 1.61) 0.90
Southern and Central Asian 0.75 (0.55 to 1.02) 0.07

*Results obtained from a multivariable logistic regression model for compliance.
tBaseline fatty acid status measured from maternal capillary whole blood, collected
on chemically treated filter paper as dried blood spots.

1Global p value for categorical characteristics.

LCPUFA, long chain polyunsaturated fatty acid; SEIFA, Socio-Economic Indexes for
Areas.

group was developed, with predictors of compliance
identified in this process shown in table 1. Adjusting for
other characteristics included in the model, the odds of
compliance increased with weeks of gestational age at
randomisation (OR=1.06; 95% CI 1.02 to 1.10), age in
years (OR=1.04; 95% CI 1.02 to 1.06), years of full time
education (OR=1.07; 95%CI 1.03 to 1.11), consuming
alcohol in the 3months leading up to pregnancy
(OR=1.30;95% CI 1.07 to 1.58) and taking dietary supple-
ments at randomisation (OR=1.64; 95% CI 1.27 to 2.13).
In contrast, characteristics associated with a reduction in
compliance included smoking cigarettes in the 3 months
leading up to pregnancy (OR=0.71; 95% CI 0.56 to 0.91)

and number of previous births (OR=0.84; 95% CI 0.76
to 0.93). Substantial differences in compliance were also
seen across the six study centres participating in ORIP
(p value=0.004), and there was some evidence to suggest
compliance varied by socioeconomic status (p value=0.02)
and race (p value=0.04).

As an intermediate step in calculating the CACE, the
predictive model for compliance in the intervention
group was used to estimate the probability of compliance
with n-3 supplementation for pregnancies randomised
to the control group. After re-weighting control group
pregnancies according to these probabilities, satisfactory
balance was observed between compliers in the interven-
tion group and the re-weighted control group on base-
line characteristics predictive of compliance (see online
supplemental table 2). This suggests that following
re-weighting, the control group was representative of
compliers in the intervention group, thus supporting the
validity of the CACE approach.

After excluding non-compliers in the intervention
group and re-weighting the control group, the CACE
was calculated for the key clinical outcomes of EPTB
and PTB (see table 2). There was little evidence for an
overall effect of n-3 LCPUFA supplementation on the risk
of EPTB among the sub-population of compliers (rela-
tive risk (RR)=0.80; 95% CI 0.44 to 1.46). In contrast,
supplementation was associated with a 24% reduction in
the risk of PTB in compliers (RR=0.76; 95% CI 0.60 to
0.97). Interestingly, for both outcomes RR estimates for
the CACE were smaller in magnitude than corresponding
effects from ITT analyses (RR 0.80 vs 1.12 for EPTB and
0.76 vs 0.81 for PTB), although qualitative conclusions
based on statistical significance were unchanged.

Our previous ITT analyses of ORIP demonstrated that
the effect of n-3 LCPUFA supplementation on the risk
of EPTB varies according to baseline n-3 LCPUFA status
(interaction p value=0.0009), with supplementation most
beneficial in 885women (17.5% of sample) with low
status (whole blood total n-3 <4.2% of total fatty acids;
RR=0.23, 95% CI 0.07 to 0.79).* When restricted to the
sub-population of compliers, evidence for effect modifi-
cation by baseline n-3 status was less compelling (interac-
tion p value=0.14). As the pattern of effect modification
in CACE analyses was very similar to that observed in
earlier ITT analyses (figure 2), the lack of a statistically
significant interaction test may be a product of the
considerably smaller number of EPTBs occurring in the
sub-population of compliers.

In sensitivity analyses, we explored the robustness
of findings to the definition of compliance adopted.
Whereas 1727 pregnancies in the intervention group
were deemed compliant according to the primary
measure of compliance (missed <7 capsules in the past
week), 1505 and 1828 pregnancies satisfied the stricter
(missed <4 capsules) and more relaxed (missed <11
capsules) compliance definitions, respectively. In sensi-
tivity analyses, there was little difference in the CACE for
PTB across the compliance definitions (RR range 0.75 to
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Table 2 Treatment effects for early preterm and preterm birth

Adjusted relative risk

Treatment effect Outcome n-3 LCPUFA, n (%) Control, n (%) (95% CI) P value
Intention to treat* Early preterm birth 48/2654 (1.81) 43/2674 (1.61) 1.12 (0.75 to 1.69) 0.58
Preterm birth 169/2654 (6.37) 209/2674 (7.82) 0.81 (0.67 to 0.99) 0.04
Complier average Early preterm birth 21/1727 (1.22) 26/1730 (1.51) 0.80 (0.44 to 1.46) 0.47
causal effectt Preterm birth 99/1727 (5.75) 131/1730 (7.57) 0.76 (0.60 to 0.97) 0.03

*Intention-to-treat estimates are for singleton pregnancies with known gestational age at birth and so do not correspond exactly with

previously reported estimates for all randomised pregnancies.

TComplier average causal effect quantifies the effect of n-3 supplementation in the sub-group of compliers; estimated using multiple
imputation, with numerators for the n-3 LCPUFA and control groups rounded to the nearest whole number.
LCPUFA, long chain polyunsaturated fatty acid; SEIFA, Socio-Economic Indexes for Areas.

0.77; p value=0.03 for all definitions), while the CACE for
EPTB was more pronounced (but not statistically signif-
icant) when adopting a stricter compliance definition
(RR=0.62; 95% CI 0.31 to 1.23) (see online supplemental
table 1). The CACE for EPTB was not significantly modi-
fied by baseline n-3 status in the additional sensitivity anal-
yses (interaction p values >0.05), although the pattern of
effect modification remained similar to that seen in the
ITT analyses (see figure 2).

DISCUSSION

This analysis resolves uncertainties concerning the effects
of compliance on ITT estimates in the largest trial of
n-3 supplementation in pregnancy. Consistent with ITT
results, taking n-3 supplements as directed did not reduce
the risk of EPTB overall, butappeared beneficial in women

20

5

1 2

5

2

Relative risk early preterm birth
.05

with low n-3 status early in pregnancy. This suggests that
the overall null effect of n-3 LCPUFA supplementation
on EPTB observed in earlier ITT analyses was not due to
a lack of compliance, but instead predominantly a result
of differential effects in women according to their n-3
status. In contrast, complying with n-3 supplementation
was found to reduce the risk of PTB by 24%, a similar but
slightly more pronounced benefit than the 19% reduction
observed in ITT analyses. Overall, these results support
current evidence for women with a singleton pregnancy
and low total n-3 status to take n-3 supplements during
pregnancy to reduce their risk of EPTB.°

In the analyses presented here, we did not observe large
differences between CACE and ITT estimates, particularly
for PTB and effect modification by baseline n-3 status on
EPTB. This refutes the suggestion'” that non-compliance

4.5

5 5.5 6 6.5

Total n-3(%)

Intention to treat

CACE < 4 capsules missed

EEETETE T CACE < 7 capsules missed

CACE < 11 capsules missed

Figure 2 Effect modification by baseline n-3 LCPUFA status, comparison of intention-to-treat and CACE estimates. CACE,
complier average causal effect; LCPUFA, long chain polyunsaturated fatty acid.
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in ORIP was a major contributor to the null effect
observed in the ITT analysis for EPTB. Following impu-
tation, 65% of intervention group women were estimated
to have adequately complied with n-3 supplementation, a
sufficiently high percentage to expect areasonable degree
of concordance between ITT and CACE estimates. Simi-
larities between these estimates could also be a result of
women classified as non-compliant deriving benefits from
supplementation. Such a situation could arise if the effec-
tive dose of n-3 supplementation for reducing the risk
of PTB and EPTB is lower than the *900mg daily dose
provided in ORIP.

In a recent secondary analysis of the ADORE randomised
trial, Carlson and colleagues explored the effects of
complying with DHA supplementation during pregnancy
on EPTB risk.*” Although ADORE involved different
treatment regimens (1000mg/day DHA (high DHA) vs
200mg/day (low DHA)) and measures of compliance
(postpartum red blood cell phospholipid level 25.5% or >
8.0%) than ORIP, and their secondary analysis considered
per-protocol effects rather than the CACE, similar findings
were reported. Notably, they observed a trend towards a
lower risk of EPTB among compliers (12/492 (2.4%) in
the low DHA arm vs 4/319 (1.3%) in compliers in the high
DHA arm (red blood cell phospholipid level 28.0%)), with
group differences more pronounced among women in the
lowest two quartiles of DHA status at enrolment (11/244
(4.5%) in the low DHA arm vs 1/121 (0.8%) in compliers
in the high DHA arm). This suggests our findings may
generalise to other similar populations and interventions.

Consistentwith the findings of Carlson and colleagues,”
we observed higher rates of compliance with n-3 supple-
mentation among older and more educated women.
Owing to the large sample size of ORIP, we also identified
several additional predictors of compliance, including
consumption of dietary supplements early in pregnancy,
drinking alcohol but not smoking in the 3 months leading
up to pregnancy, higher socioeconomic status and
reporting fewer previous births. Moving from the context
of equipoise in a clinical trial to the translation of posi-
tive findings into practice, it is difficult to know whether
overall rates and predictors of compliance would remain
the same. Perhaps the promotion of known benefits or the
ability to modify the dosing regimen (eg, to one instead
of three capsules daily) could improve compliance with
supplementation in practice. Although CACE and ITT
results were similar, treatment effects were slightly more
pronounced when the analysis was restricted to compliers,
and clearly n-3 supplementation can only convey benefit
to women who at least commence taking supplements (ie,
partially comply). Thus, it may be prudent to monitor and
consider strategies to enhance compliance as results are
translated into practice, particularly since several of the
identified predictors of non-compliance (eg, age, educa-
tion, socioeconomic status and smoking) have also been
associated with elevated risks of PTB.

The major strength of this investigation lies in the
design and conduct of the ORIP trial. ORIP assessed

1

n-3 LCPUFA supplementation in a broad population
of women, with large numbers, detailed outcome data
collection, full allocation concealment and high rates of
follow-up. Another strength is the use of rigorous statis-
tical methods in this study, including multiple imputation
to address missing data and consideration of the CACE
(in preference to per-protocol analyses, which have been
extensively criticised). Conversely, limitations include
the post-hoc nature of analyses and reduced statistical
precision due to the exclusion of non-compliant women
during the calculation of the CACE. Of the 48 EPTBs that
occurred in the intervention arm and were included in
ITT analyses, just 21 were observed in women defined
compliant with the intervention. The investigation was
also limited by the measures of compliance available in
ORIP. Self-reported capsule consumption at the 28 week
telephone contact was chosen as the primary indicator
of compliance based on its pre-specification in the ORIP
statistical analysis plan and the relatively low amount of
missing data. Yet the measure only pertained to a single
week of the intervention period and may have been
subject to reporting and recall bias. However, the strong
relationship between capsule consumption at the 28-week
telephone contact and DHA in blood at 34 weeks of gesta-
tion suggests such biases may have been limited. Finally,
we did not explore effect modification by determinants of
EPTB other than baseline n-3 status, although we found
limited evidence for other effect modifiers in earlier ITT
analyses of the ORIP trial.*®

In conclusion, our results indicate that lack of compli-
ance with n-3 supplementation was not a major factor in
explaining the outcomes of the ORIP trial. Rather, they
support current recommendations for women with low
total n-3 status to take n-3 supplements during pregnancy
to reduce their risk of EPTB. The modest increases in
suggested benefits with improved compliance indicate
that measures to enhance compliance with n-3 supple-
mentation should be considered as n-3 strategies are now
translated into practice.
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