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Abstract
Background: Human milk (HM) is the main source of the long-chain polyunsaturated fatty acids (LCPs)
docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA) and arachidonic acid (AA) for infants and
young children in low- and middle-income countries. While the AA concentration in HM seems rather
stable, the concentration of DHA is highly variable and in�uenced by the maternal intake of marine foods.
Mothers in low-income settings living far from coastal areas have limited access to marine foods which
may put their children at risk of inadequate omega-3 (n-3) LCPs intake.

Objective: In a sub-study of an individually randomized controlled trial, we evaluated the e�cacy of �sh-
oil supplementation of lactating mothers on HM n-3 LCPs concentrations in a rural setting in Ethiopia.

Methods: Mothers (n = 360) with children 6-12 months old were randomized to receive either an
intervention �sh-oil capsules [FO: 215 mg DHA + 285 mg EPA] or a control corn-oil capsules [CO: without
n-3 LCPs] for 12 months. In a random subsample of 154 participants, we analyzed LCPs in HM and child
capillary blood using gas chromatography at baseline, and at 6 and 12 months of the intervention.

Results: Compared to the control, FO supplementation increased HM concentrations of DHA by 39.0%
(P < 0.001) and EPA by 36.2% (P < 0.001), whereas the AA/(DHA + EPA) ratio decreased by 53.5% (P <
0.001). We also found statistically signi�cant associations between the changes in (DHA + EPA)/AA ratio
in the maternal milk and the child capillary blood samples following the supplementation (P < 0.001).
However, HM DHA concentrations still remained lower than international norms after the �sh-oil
intervention.

Conclusions: Fish-oil supplementation in lactating mothers improves n-3 LCPs status of HM. It is
recommended that future studies evaluate different doses of n-3 LCP and consider the impact of
potential effect modi�ers such as genetic polymorphism, diet, and others.

Trial registration: ClinicalTrials.gov, NCT01817634. Registered 20 March
2013, https://clinicaltrials.gov/ct2/show/record/NCT01817634.

Background
Adequate supply of the long-chain polyunsaturated fatty acids (LCPs) of the omega-3 (n-3 series)
docosahexaenoic acid (DHA) and eicosapentaenoic acid (EPA), and of the omega-6 (n-6) series
arachidonic acid (AA) are essential for normal growth and development (1, 2). DHA and AA accumulate
rapidly in the cerebral cortex and retina during the brain growth spurt which takes place during the �rst
1,000 days since conception (3–5). DHA status of infants was shown to relate with visual and
neurocognitive development (6). In addition, LCPs are precursors of eicosanoids and other lipid mediators
modulating the expression of genes involved in in�ammation processes and other immune functions and
metabolic control (7–10).

https://clinicaltrials.gov/ct2/show/record/NCT01817634
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Human milk (HM) remains the most affordable source of LCPs for infants and young children in low- and
middle-income countries as complementary diets in these settings are usually very low in preformed LCPs
(11, 12). The global average concentrations of DHA and AA in HM are estimated at 0.37% (SD 0.11) and
0.55% (SD 0.14) in w/w of total lipids (%TL) (13). The concentration of DHA in HM is highly variable and
mainly explained by maternal dietary intake of preformed DHA found in �sh and other marine foods,
whereas the concentration of AA is relatively stable and less affected by AA in the maternal diet (13–15).
Expert groups recommend that lactating women should aim for an average daily dietary intake 300 mg
DHA + EPA from which 200 mg should come from DHA (16, 17). There are no indications that lactating
women with an adequate dietary intake of the precursor linoleic acid (LA) need an additional dietary
supply of AA (17). The recommended intake of n-3 LCPs during pregnancy and lactation can be attained
by a weekly consumption of 1–2 portions of sea �sh (17). For those women without access to marine
foods, n-3 LCP supplementation may be required to ensure this recommended intake.

In Ethiopia, the LCPs status of HM have not been documented. The per capita DHA availability in
Ethiopian diet was estimated at 7.0 mg/d, which is one of the lowest globally and extremely low to meet
the recommended intake during lactation (18). Furthermore, the contribution of complementary foods to
DHA intake by Ethiopian children 6–36 months old was estimated to be negligible (1.1 mg/d), compared
to the worldwide average (14.6 mg/d) (11).

We conducted the OME3JIM trial, a 2 × 2 factorial randomized controlled trial to evaluate the effects of n-
3 LCPs supplementation of lactating women and/or their children 6–24 months of age on child health,
growth and development in rural Ethiopia. In a subsample of this trial, we collected HM and child capillary
blood samples. The purpose of this sub-study was to evaluate the effect of maternal �sh-oil (FO)
supplementation on n-3 and n-6 LCPs concentrations in maternal milk and the association between
changes in maternal milk and child blood concentrations.

Methods
The OME³JIM trial was conducted from November 2013 to February 2015 in three districts of Jimma
Zone in southwest Ethiopia. Subsistence farming is the main form of livelihood in the study districts, and
staple crops in the area are very low in n-3 LCPs. Mother-infant pairs with singleton infants of age 6–12
months were enrolled in the main trial if the infant was breastfeeding and not acutely malnourished
(weight-for-length z score ≥-2 SD and no bilateral pitting edema), and the mother had no plan to leave the
study area for more than one month during the study period and was willing to participate in the trial.
Mother-child pairs were excluded from the trial when the mother or child had a known chronic illness, was
taking other nutritional supplements, when the child had a congenital abnormality or severe anemia
(hemoglobin < 7.0 g/dL) at enrolment or during study follow-up.

Details of the main OME3JIM trial have previously been published (19, 20). In brief, from a total of 413
mother-infant pairs screened, 360 eligible pairs were enrolled in the main trial (Fig. 1). Study mothers were
randomly assigned to either an intervention group that received �sh-oil capsules (FO, n = 180) or a control
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group that received placebo corn-oil capsules (CO, n = 180). A random subsample of 168 mother-infant
pairs from both study arms was selected for the HM sub-study. HM samples at baseline were available
from 154 mothers (n: CO = 82; FO = 72), who were �nally considered for this study.

Both the �sh-oil and corn-oil capsules were produced as identical airtight soft-gel capsules (Biover NV,
Belgium). A daily dose of two intervention �sh-oil capsules provided 500 mg/d n-3 LCPs (215 mg DHA + 
285 mg EPA) whereas the control corn-oil capsules contained no n-3 LCPs. Each capsule additionally
contained 5 mg of the antioxidant d-α-tocopherol. The intervention was provided for 12 months, with
supplements distributed on a monthly schedule and compliance monitored through weekly counts of
remaining capsules.

In addition to the maternal intervention, infants aged 6–12 months of the same mothers were individually
randomized to either an intervention group that received a food supplement forti�ed with �sh-oil (n = 181)
or a control group that received the same food supplement without �sh-oil (n = 179) during the same
period. The intervention food supplement contained a daily dose of 500 mg n-3 LCPs (169 mg DHA + 
331 mg EPA), whereas the control food supplement contained no n-3 LCPs.

Sample Collection And Lcp Analysis
HM and child capillary blood samples were collected at baseline, midline (after 6 months) and endline
(after 12 months) of the intervention to determine DHA and EPA concentrations. The concentration of AA
was additionally considered to evaluate any potential in�uence of n-3 LCP supplementation on n-6 LCP
levels. Before collecting HM samples, mothers were asked to breastfeed their child for a few minutes to
establish breastfeeding. Then, study nurses expressed breast milk samples (10–15 mL) manually or by
using manual breast pumps into sterile plastic containers with lids. An aliquot of 9 mL homogenized milk
sample was pipetted into a 10 mL cryovial containing 1 mL of an 0.01% BHT (2,6-Di-tert-butyl-4-
methylphenol) acetone solution for storage, so that to limit lipolytic and oxidative degradation of milk
lipids before extraction. Child blood samples were collected using dried blood spot cards. Prior to sample
collection, blood spot cards (TFN, Munktell) were impregnated with BHT (2,6-di-tert-butyl-4-methylphenol)
to minimize the oxidation of LCPs as previously described by Ichihara et al. (21). A large drop of blood
from a �nger prick was collected on preprinted circles on the spot cards and then, dried overnight at room
temperature, and, once dry, inserted into aluminum-coated airtight envelopes with dry desiccants before
storage. HM samples and dried blood spot cards were collected in the �eld in the morning up to noon
(between 9:00 AM and 1:00 PM), and transported in cold-chain using cooled bags before storage at
-80 °C in a central laboratory at Jimma University. Samples were later air-shipped on dry ice to a
laboratory in Belgium and stored at -80 °C upon arrival until analyses.

A total lipids extract was prepared from each HM sample using an aliquot of 50 µL homogenized HM
according to the Bligh-Dyer method (22), and from each child whole blood sample using a disc of 8 mm
diameter punched from the blood spot cards (corresponding to ± 21.8 µL blood) (23) according to the
method detailed by Bailey-Hall et al. (24). A prior lipid extraction step was performed to guarantee the
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extraction of all lipids from the �lter paper. We performed saponi�cation with NaOH and methylation into
FA methyl esters with BF3 in methanol. Then, FA methyl esters were separated by gas chromatography
with cold-on column injection (0.1 µL, GC-FID 6890N, Agilent Technologies) and a FA methyl ester column
(CP-Sil 88, 60 m length, 0.25 mm ID, 0.20 µm �lm thickness, Agilent Technologies). We used helium as
carrier gas (BIP Plus-X50S, Air Products) and applied a programmed temperature gradient (hold at 50 °C
for 4 min, increase temperature by 25 °C/min to 225 °C, hold at 225 °C for 25 min). Retention times were
compared to the standard (GLC-68 D, Nu-Chek-Prep), and FAs were quanti�ed relative to the 19:0 FA
internal standard.

Statistical analysis
For this sub-study, a sample size of 144 participants (72 participants/group) was su�cient to detect an
effect size of ≥ 0.44 SDs on HM LCP concentrations between study arms using a statistical power of
80%, a type I error of 5%, an anticipated attrition of 20%, and assuming a ρ = 0.50 for the correlation
between the midline and endline measurements. Data were entered in duplicate using EpiData version
1.4.4.4 (EpiData Association) and consistency checks and statistical analysis were conducted using
Stata version 14.1 (StataCorp LLC, Texas, USA). The FA data are presented in mg/L HM or blood as the
overall fat content of HM and capillary blood samples could not be determined. Data were checked for
normality by visual inspection of histograms and Q-Q plots, con�rmed by the Shapiro-Wilk test, and log
transformed when necessary. Participant characteristics were compared between the HM sub-study
sample and the main study sample, and between the FO and CO groups within the HM sub-study sample,
using independent-samples t-test for the continuous and Pearson’s chi-square test for the nominal
variables.

Differences between study groups in HM LCP concentrations at midline and endline measurements was
estimated using mixed-effects linear regression models with the study mother as random intercept to
account for clustering of repeated measurements at midline and endline. A similar mixed-effects model
was used to assess the relationship between the changes in maternal milk and child capillary blood
(DHA + EPA)/AA ratios from baseline to midline and endline measurements. For the later analysis, data
were analyzed separately for mother-child pairs where children received a FO-forti�ed complementary
food supplement as part of the child intervention of the OME3JIM trial (n = 81), and pairs where children
received a placebo complementary food supplement (n = 72). The difference in slope between the two
groups by child intervention arms was compared by adding interaction terms between child intervention
group and HM ratios. Models were adjusted for baseline HM LCP concentrations and additional
covariates, including household wealth, child age and sex, frequency of breastfeeding, maternal age,
height, parity and the occurrence of pregnancy during study follow-up. For the log transformed outcomes,
the antilog of coe�cients and CIs were used to express group difference as percent of the control group
value. A two-sided P value of less than 0.05 was considered statistically signi�cant.

Analyses were conducted using a modi�ed intention-to-treat analysis which included all randomly
selected mothers for the HM sub-study from whom breastmilk sample was available at baseline. For this



Page 6/19

purpose, a multiple imputations procedure under the missing at random assumption was employed using
chained equations of 50 imputations for the lost to follow-up cases at midline and endline. Predictor
variables in the imputation models included baseline LCP concentration, duration of breastfeeding, time
of measurement (midline/endline), maternal age and body mass index, and child age and sex.

Results
Of the total of 154 mothers who were considered for the HM sub-study at baseline, breastmilk samples
were available from 129 (83.8%) and 118 (76.6%) mothers at the subsequent midline and endline follow-
up measurements, respectively (Fig. 1). Baseline characteristics of mothers in the HM sub-study (n = 154)
were similar to those of mothers in the main trial (n = 360) except that mothers in the sub-study had
slightly younger infants (Additional �le 1). Within the HM sub-study, the CO and FO groups were
comparable in most baseline characteristics. Mothers in the CO group had better household wealth status
and were slightly taller (Table 1). At baseline, mothers were on average 25.9 years old (range: 17–
40 years), had been nursing for 7.66 months (range: 5.75–12.1 months), and 26.6% were primiparous.
Median (IQR) compliance to daily intake of the maternal capsules (i.e., percent of the actual capsules
consumed over the prescribed amount of capsules) in the HM sub-study was 71.0% (IQR: 51.3, 80.1%)
with no signi�cant difference between study groups [median (IQR): CO = 67.6% (51.1, 79.6%) vs. FO = 
71.7% (54.6, 82.6%); PWilcoxon rank−sum test = 0.45].
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Table 1
Baseline maternal characteristics and HM LCP concentrations1

Characteristics CO (n = 82)* FO (n = 72)*

Maternal age, years 25.8 ± 5.43 25.9 ± 4.67

Child age, months 7.6 ± 1.1 7.7 ± 1.3

Child sex, female 37 (45.1) 42 (58.3)

Primiparous 20 (24.4) 21 (29.2)

Marital status, married 78 (95.1) 70 (97.2)

Maternal education    

No formal education 36 (43.9) 41 (56.9)

Primary education 34 (41.5) 19 (26.4)

Secondary and above 12 (14.6) 12 (16.7)

Household head education    

No formal education 26 (31.7) 24 (33.3)

Primary education 37 (45.1) 33 (45.8)

Secondary and above 19 (23.2) 15 (20.8)

Household wealth tertiles    

Lowest 20 (24.4) 33 (45.8)

Middle 35 (42.7) 22 (30.6)

Highest 27 (32.9) 17 (23.6)

Breastfeeding frequency    

4–6 times/day 10 (12.2) 6 (8.33)

7–9 times/day 22 (26.8) 16 (22.2)

≥10 times/day 50 (61.0) 50 (69.4)

Maternal anthropometry    

1Data are presented as means ± SDs, n (%), or median (P25, P75). *The control group (CO) included 41
(50.0%) children, and the intervention group (FO) included 40 (55.6%) children who received an n-3
LCP forti�ed food supplement as part of the child intervention.

AA, arachidonic acid; CO, control mothers who received placebo corn-oil capsules; DHA,
docosahexaenoic acid; EPA, eicosapentaenoic acid; FO, intervention mothers who received �sh-oil
capsules; HM, human milk; LCP, long-chain PUFA.
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Characteristics CO (n = 82)* FO (n = 72)*

Height, cm 158 ± 5.06 156 ± 5.36

Weight, kg 50.6 ± 6.48 50.5 ± 7.58

Body Mass Index, kg/m2 20.3 ± 2.33 20.8 ± 2.86

HM LCP    

DHA, mg/L 70.1 (50.1, 94.3) 74.9 (54.4, 116)

EPA, mg/L 24.9 (15.8, 37.3) 24.9 (16.9, 32.8)

AA, mg/L 315 (224, 442) 334 (238, 443)

AA/∑(DHA, EPA) 3.29 (2.83, 3.59) 3.22 (2.71, 3.70)

1Data are presented as means ± SDs, n (%), or median (P25, P75). *The control group (CO) included 41
(50.0%) children, and the intervention group (FO) included 40 (55.6%) children who received an n-3
LCP forti�ed food supplement as part of the child intervention.

AA, arachidonic acid; CO, control mothers who received placebo corn-oil capsules; DHA,
docosahexaenoic acid; EPA, eicosapentaenoic acid; FO, intervention mothers who received �sh-oil
capsules; HM, human milk; LCP, long-chain PUFA.

At baseline, there was no signi�cant difference in HM LCP concentrations between the study groups (P >
0.10) (Table 1). After 6 and 12 months of supplementation, however, the DHA concentration in HM was
39.0% (95% CI: 20.6, 57.5%; P < 0.001) and EPA concentration was 36.2% (95% CI: 16.0, 56.4%; P < 0.001)
higher in the FO group compared to the CO group, whereas the AA concentration decreased by 17.5%
(95% CI: -31.4, -3.74%; P = 0.013) and the AA/(DHA + EPA) ratio by 53.5% (95% CI: -70.2, -36.7%; P <
0.001) (Figure 2).

The changes in HM and child capillary blood (DHA + EPA)/AA ratios following FO supplementation were
signi�cantly associated. The association was marginally stronger in mother-child pairs where children
received no FO in the child intervention (β (SE) = 0.25 (0.03); P < 0.001) compared to those who received a
FO-forti�ed food supplement in the child intervention (β (SE) = 0.16 (0.03); P < 0.001) (β (SE) for
interaction = 0.09 (0.04); P = 0.043) (Fig. 3).

Compared with the global average estimates and other studies (Additional �le 2), the average DHA
concentration in HM of the study mothers was lower both at baseline [median (IQR): 74.0 (50.4, 104)] and
after FO supplementation [median (IQR): 89.5 (45.9, 122)]. In contrast, the AA concentration in HM was
high at baseline [median (IQR): 328 (230, 442)] and normalized towards the global average estimate after
FO supplementation [median (IQR): 189 (134, 248)].

Discussion
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We investigated the effect of n-3 LCPs-rich �sh-oil supplementation of mothers during lactation (6–24
months postpartum) on HM LCP concentrations. Fish-oil supplementation resulted in signi�cantly higher
HM DHA and EPA concentrations and a lower AA/(DHA + EPA) ratio compared to the placebo group.
Although �sh-oil supplementation prevented the decline in HM n-3 LCP concentrations over time, which
was observed in the placebo group, the daily dose of 500 mg n-3 LCPs (215 mg DHA + 285 mg EPA) did
not result in HM DHA concertation comparable to the worldwide norms. A review of previous trials on
maternal supplementation using �sh-oil (i.e., DHA + EPA) or DHA alone during lactation showed similar
results of improved HM n-3 LCPs status (26).

Due to the lack of a clear consensus on the optimal concentrations in HM, current recommendation on
DHA intake by lactating mothers is based on observed intake levels in previous studies that were required
to enrich HM to the global mean DHA value of 0.32% TL (~ 134 mg/L) (16, 17). A dose of 200 mg DHA/d
increased DHA in HM from 0.21% TL to the global average when consumed during 4–6 weeks (27) and 5
days-12 weeks postpartum (28). HM DHA concentration (89.5 mg/L) in our study mothers remained
below the global average after receiving a similar dose. The relatively smaller increase in our study may
relate to different factors. Mainly, the stage of lactation is an important difference between the current
study and most previous studies with stronger impact. Compared to this study, supplementation in the
other studies usually started no later than a few weeks postpartum and lasted for a shorter period.
Decline in HM DHA levels over the course of lactation has been described previously including in mothers
enrolled in supplementation studies (29–34). Therefore, the relatively lower HM DHA enrichment in our
study might be due to maternal depletion concurring with the intervention period; i.e., the relatively later
start at 6 to 12 months postpartum as well as the longer follow-up period of up to 24 months postpartum.

Our results also raise the question of whether current intake recommendation for lactating women –
which is mainly based on dose-response curves of maternal DHA intake and HM levels derived from
short-term studies (28) – may need reconsideration using data from studies covering the whole period of
lactation. A higher dose than the recommended intake may be required to achieve optimum HM
concentrations in this and similar populations, especially during the period of late lactation. A previous
study using two different doses of DHA supplementation also supports this supposition (35). In this
study, although dosages of both 200 and 400 mg DHA/d signi�cantly increased HM DHA compared to a
placebo, an average HM DHA concentration closer to the global mean was achieved only in the group of
mothers who received the higher dose of 400 mg/d (HM DHA in placebo vs. 200 vs. 400 mg DHA/d
groups: 58.7 vs. 88.3 vs. 131 mg/L). On the other hand, the safety of a very high n-3 LCPs intake through
consumption of sea �sh or �sh-oil supplements should be considered carefully with respect to a potential
risk of exposure to environmental contaminants in the mother and her child during pregnancy and
lactation (16).

The extent of HM enrichment following supplementation may also be in�uenced by factors that can
affect PUFA metabolism and their transfer to breastmilk or elsewhere. Competition between the n-3 and n-
6 fatty acid families occurs not only in the synthesis of the LCPs from their respective precursors, but also
in their incorporation into tissues (36, 37). The basal AA concentration in HM of the study mothers was
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very high compared to the global mean, albeit within the range of values reported in different populations
(13, 14). The reason for this high value is not clear as intake of AA sources – like meat and eggs – is
limited in the study area. Alternatively, milk AA mainly comes from maternal AA stores (38, 39), which in
turn could have been in�uenced by long-term high dietary LA intake. Studies showed that a high dietary
LA intake can inhibit the incorporation of preformed DHA into milk lipids (36), which might have
potentially attenuated the uptake of supplementary DHA. Additionally, effects of an intervention could be
modulated by single nucleotide polymorphisms that are commonly observed in the FADS gene cluster,
suggesting the need for consideration of possible differences in the distribution of these gene variants
while comparing results from different populations. A study in another population showed that FADS
genotype modify the association between maternal DHA intake and HM concentration possibly due to
limited incorporation into breastmilk in women with some gene variants (40). Currently, there is no
information available on the distribution of polymorphisms in the FADS gene cluster in the Ethiopian
population. However, the very high milk AA in our mothers is not indicative of an important role of genetic
polymorphism as these gene variants are generally expected to have more effects on HM levels of the n-6
than the n-3 PUFAs (41).

The signi�cant association observed in the changes in n-3/ n-6 LCPs ratio between the maternal milk and
child capillary blood following the intervention shows that the increased maternal dietary n-3 LCP intake
improved the status of their breastfed infants and young children. Other studies also noted positive
correlations between HM concentrations and child n-3 LCP status (33, 42) as well as improved child
status following supplementation of their lactating mothers (43, 44).

The low maternal DHA status in this setting corroborates the �ndings of previous reports on the very low
availability of n-3 fatty acid in the Ethiopian diet (12, 18). It is also an indication of potential risk of a
suboptimal status in their breastfed infants and young children who live in a setting where the
complementary foods have a negligible contribution to n-3 LCPs intake (11). The present study showed
the potential for consumption of additional DHA by lactating mothers in improving the content in HM and
the status of their breastfed children. Maternal supplementation with �sh-oil or other sources of
preformed n-3 LCP is one potential intervention approach in Ethiopia considering the good coverage of
breastfeeding (45) and the challenges of securing adequate access to marine food in one of the most
populous land-locked country.

This study is limited by the absence of maternal dietary intake data which would have aided in the
interpretation of the effect of the studied doses of DHA and EPA on HM concentrations and our
understanding of the unexpectedly high AA concentration in HM in this population. Furthermore, we were
unable to provide the overall fat content of samples due to laboratory procedures and interference from
fatty acids coming from plastic test tubes. On the other hand, our study had a large sample size and
relatively low dropout rate compared to similar studies (26).

Conclusions
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In conclusion, we demonstrated that �sh-oil supplementation of mothers during lactation increased HM
DHA and EPA content and improved the status of their breastfed children. However, HM DHA
concentrations of lactating mothers remained lower than international norms after supplementation. It is
recommended that future studies evaluate different doses of n-3 LCP covering a longer period lactation
as well as the impact of potential effect modi�ers such as genetic polymorphism, diet, and others.
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Figure 1

Trial �owchart A random subsample of 168 mothers was drawn from the main trial (n = 360) and asked
to participate in the HM sub-study. A total of n = 154 mothers from whom samples were available at
baseline were �nally considered for the HM sub-study. CO, control mothers who received a placebo corn-
oil capsules; FO, intervention mothers who received �sh-oil capsules; HM, human milk.
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Figure 2

HM LCP concentrations at baseline, midline and endline of intervention in the CO ( ; n = 82) and FO ( ; n =
72) groups. Values are expressed as means with their standard error indicated by vertical bars. Group
differences in HM LCPs concentration were estimated by �tting a mixed-effects linear model with random
intercept mother to account for clustering of the midline and endline measurements. Asterisks (*P < 0.05;
**P < 0.01; ***P < 0.001) indicate signi�cant group differences at each measurement-point using a linear
regression model. Models were adjusted for baseline LCPs values and additional covariates including
household wealth, duration of lactation, breastfeeding frequency, and maternal age, height, parity and
occurrence of subsequent pregnancy during follow-up. LCP values were log transformed before analysis
and the antilog of coe�cients and CIs were used to express group differences as percent of the control
value. AA, arachidonic acid; CO, control mothers who received placebo corn-oil capsules; DHA,
docosahexaenoic acid; EPA, eicosapentaenoic acid; FO, intervention mothers who received �sh-oil
capsules; HM, human milk; LCPs, long-chain PUFAs.
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Figure 3

Relationship between the change in HM and child capillary blood (DHA + EPA)/AA ratios following the
intervention. Values are expressed as the difference between midline/endline and baseline as a ratio of
baseline values. A mixed-effects linear model was �tted to estimate the relationship between HM and
child capillary blood ratios, with random intercept mother-child pair to account for clustering of the
midline and endline values. The model was adjusted for covariates child age and sex, household wealth,
breastfeeding frequency, and maternal age, height, parity and occurrence of subsequent pregnancy
during follow-up. Data are presented separately for the group of mother-child pairs where children did not
receive (o & solid line ; n = 72) and received (x & dashed line; n = 81) FO as part of the child intervention.
AA, arachidonic acid; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; FO, �sh-oil; HM, human
milk.

Supplementary Files



Page 19/19

This is a list of supplementary �les associated with this preprint. Click to download.

supplement7.docx

supplement8.xlsx

supplement9.xlsx

https://assets.researchsquare.com/files/rs-33686/v1/supplement_7.docx
https://assets.researchsquare.com/files/rs-33686/v1/supplement_8.xlsx
https://assets.researchsquare.com/files/rs-33686/v1/supplement_9.xlsx

