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A B S T R A C T

Background

Epidemiological studies suggest that a diet high in marine fatty acids (fish oil) may have beneficial eJects on inflammatory conditions such
as rheumatoid arthritis and possibly asthma.

Objectives

(1) To determine the eJect of marine n-3 fatty acid (fish oil) supplementation in asthma.
(2) To determine the eJect of a diet high in fish oil in asthma.

Search methods

We searched the Cochrane Airways Group Specialised Register. We also searched bibliographies of retrieved trials and contacted fish oil
manufacturers. Searches were current as of May 2010.

Selection criteria

We included randomised controlled trials in patients with asthma more than two years of age. The study duration had to be in excess of
four weeks. Double blind trials were preferred, but we also reviewed single-blind and open trials for possible inclusion.

All four reviewers read each paper, blind to its identity. Decisions concerning inclusion were made by simple majority. We all performed
quality assessment independently.

Data collection and analysis

The only comparison possible was between marine n-3 fatty acid supplementation and placebo. There were insuJicient trials to examine
dietary manipulation alone.

Main results

Nine randomised controlled trials conducted between 1986 and 2001 satisfied the inclusion criteria. Seven were of parallel design and
two were cross-over studies. Eight compared fish oil with placebo whilst one compared high dose versus low dose marine n-3 fatty acid
supplementation. Two studies were conducted in children, whilst the remaining seven studies were conducted in adults. None of the
included studies reported asthma exacerbations, health status or hospital admissions.
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There was no consistent eJect on any of the analysable outcomes: FEV1, peak flow rate, asthma symptoms, asthma medication use or
bronchial hyper reactivity. One of the studies performed in children which combined dietary manipulation with fish oil supplementation
showed improved peak flow and reduced asthma medication use. There were no adverse events associated with fish oil supplements.

Authors' conclusions

There is little evidence to recommend that people with asthma supplement or modify their dietary intake of marine n-3 fatty acids (fish
oil) in order to improve their asthma control. Equally, there is no evidence that they are at risk if they do so.

P L A I N   L A N G U A G E   S U M M A R Y

Dietary marine fatty acids (fish oil) for asthma in adults and children

Eating more fish has been recommended as one way of possibly reducing asthma. Populations (such as Eskimo communities) with diets
high in fish also have low rates of asthma. As diets in other communities have become higher in saturated fats, asthma has also increased.
The theory has been that an ingredient in fish oil may reduce inflammation. Inflammation causes the swelling in the airways of the lungs
that leads to asthma attacks. However, this review of trials found that people with asthma changing their diets to include more fish oil
did not improve their asthma.
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B A C K G R O U N D

Interest in the possible health benefits of dietary marine n-3
fatty acids (fish oil) developed following observations that those
populations, such as Eskimos, with a high dietary intake of fish
also have a low incidence of atherosclerotic and thrombotic
disorders, as well as inflammatory conditions such as rheumatoid
arthritis. The recent understanding of asthma being a chronic
inflammatory disease of the airways and that our dietary patterns
have changed over the past 30 years has led to speculation that
a diet deficient in fish may also lead to worsening of asthma.
The potential anti inflammatory eJect of fish oil is that its active
ingredient, eicosapentaenoic acid (EPA), is a competitive substrate
with arachidonic acid in generating metabolites. EPA is a substrate
for the generation of less active prostenoids and leukotrienes
than arachidonic acid, thereby potentially acting to reduce airway
inflammation and bronchoconstriction.

To date, the evidence for beneficial eJects of a dietary intake
which is high in marine n-3 fatty acids is controversial. Whilst
some support for this hypothesis has occurred in epidemiological
studies, the data from intervention studies has been conflicting.
Black 1997 hypothesised that dietary fatty acid intake may
influence the development of allergic sensitisation by increasing
the formation of prostaglandin E2; which in turn promotes T
helper lymphocyte Th2 responses and stimulates the formulation
of immunoglobulin E. As dietary fat intake patterns have changed
over the past few decades, with an increase in saturated fat
consumption and a reduction in polyunsaturated fat intake, there
is some suggestion that this may be an important factor in
the increasing prevalence of asthma and other allergic diseases.
However, a review of the clinical trials of asthma and fish
oils (Monteleone 1997), concluded that there was no evidence
of clinical improvement in people with asthma using fish oil
supplementation, despite some changes seen in inflammatory cell
functions.

O B J E C T I V E S

1. To identify published randomised controlled trials of marine n-3
fatty acid modification in adults and children (> two years of age)
with asthma.

2. To assess the methodological quality of these trials.

3. To determine the eJect of fish oil supplementation in asthma.

4. To determine the eJect of a diet high in marine n-3 fatty acids in
asthma.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Studies had to be randomised controlled trials.

Types of participants

We only included studies which focused upon asthma, however we
considered the results of studies in related conditions if the results
for the subjects with asthma could be identified separately. We
excluded studies in infants less than two years of age.

Types of interventions

Any supplementation of marine n-3 fatty acids to the diet
and/or any manipulation of dietary intake of marine n-3 fatty
acids. Intervention time must have exceeded four weeks and
some compliance assessment must have been evident. We only
considered the oral route of administration. Double blind trials
were preferred, but we also reviewed single blind and open studies
for possible inclusion.

Types of outcome measures

1. Lung function measurements such as Forced Expiratory Volume
in one second (FEV1) and/or Peak Expiratory Flow (PEF).

2. Asthma medication usage.

3. Asthma symptom scores.

4. Number of asthma exacerbations.

5. Health status (quality of life) scores.

6. Bronchial hyper responsiveness (BHR).

7. Hospital admissions.

It was anticipated that not all studies would have results pertaining
to all of the outcomes listed above. However we only included
studies which had at least one of the above outcome measures. We
analysed data on an intention to treat basis wherever possible.

Search methods for identification of studies

Electronic searches

Trials were identified using the Cochrane Airways Group
Specialised Register of trials, which is derived from systematic
searches of bibliographic databases including the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE and
CINAHL, and handsearching of respiratory journals and meeting
abstracts (please see the Airways Group Module for further details).
All records in the Specialised Register coded as 'asthma' were
searched using the following terms:

"fatty acid*" or fatty-acid* or (fish and oil*) or "eicosapentaenoic
acid*" or "icosapentaenoic acid*" or EPA or diet* or nutrition* or
omega*

Subsequent search updates have been run on the Specialised
Register on an annual basis. The most recent search was conducted
in May 2010.

Searching other resources

In addition, we reviewed reference lists of all available primary
studies and review articles to identify other potentially relevant
citations. We also completed a search of the Cochrane Central
Register of Controlled Trials (CENTRAL) using the search strategies
listed above. A further search was performed using Current
Contents which included studies published up to August 2001. We
made inquiries regarding other published or unpublished studies
known and/or supported by the authors of the included studies
and/or companies who manufacture fish oil supplements and fish
industry resources, so that these results could be included in
this review. Finally, we made personal contact with colleagues,
collaborators and other trialists working in the field of marine fatty
acids and/or asthma to identify potentially relevant studies.

Dietary marine fatty acids (fish oil) for asthma in adults and children (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3

http://www.mrw.interscience.wiley.com/cochrane/clabout/articles/AIRWAYS/frame.html


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Data collection and analysis

Selection of studies

From the title, abstract or descriptors, one reviewer (RW) reviewed
the literature searches to identify potentially relevant trials for
full review. Searches of bibliographies and texts were conducted
to identify additional studies. All three reviewers independently
read the abstract and methods sections of the papers to select the
trials for inclusion in this review, using specific criteria. All three
reviewers were blinded to the identity of each paper. Agreement
was by a simple majority of all three reviewers and we resolved
disagreement by consensus.

Data extraction and management

We (RW, MA) extracted data for the trials independently. We obained
confirmation of methodology in two studies (Dry 1991; Nagakura
2000) and obtained additional data in three studies (Hodge 1998;
Thien 1993; McDonald 1990). In some cases, expansions of graphic
reproductions and estimations from other data presented in the
paper were performed.

Assessment of risk of bias in included studies

All three reviewers independently performed methodological
quality assessment. All used two diJerent methods of assessment.
First, using the Cochrane approach to assessment of allocation
concealment, all trials were scored and entered using the following
scheme:
Grade A: Adequate concealment
Grade B: Unclear concealment
Grade C: Obviously not adequate concealment.

We measured inter-rater reliability using simple agreement. For
seven of the nine studies there was 67% agreement and 100%
agreement for the other two studies in the first instance. ASer
discussion with all reviewers we achieved 100% agreement.

We assessed concealment of allocation as clearly adequate (Grade
A) in only 1 study (McDonald 1990). The adequacy or otherwise
of the seven other studies could not be determined from the
details published in the papers (Grade B). One study was deemed
to have obviously inadequate allocation concealment (Stenius-
Aarniala1989).

In addition, we assessed each study using a 0 to 5 scale described
by Jadad 1996 and summarised as follows:

1. Was the study described as randomised? (1 = Yes, 0 = No)

2. Was the study described as being double blind? (1 = Yes, 0 = No)

3. Was there a description of withdrawals and drop puts? (1 = Yes,
0 = No)

4. Was the method of randomisation well described and
appropriate? (1 = Yes, 0 = No)

5. Was the method of double blinding well described and
appropriate? (1 = Yes, 0 = No)

6. Deduct one point if methods for randomisation or blinding were
inappropriate.

Measures of treatment e;ect

The planned analyses included:
Comparison 1: marine n-3 fatty acid supplementation versus
placebo

Comparison 2: marine n-3 fatty acid supplementation vs untreated
control
Comparison 3: dietary marine n-3 fatty acid manipulation vs
untreated control
Comparison 4: dietary marine n-3 fatty acid manipulation vs
placebo
Comparison 5: where diJerent doses of marine n-3 fatty acid
supplements/manipulation were used, dose-response analysis was
attempted , categorising studies by mean plasma/red cell fatty acid
levels where available.

These comparisons were performed separately for each outcome,
namely lung function measurements (FEV1 and PEF), asthma
medication usage, asthma symptom scores, number of asthma
exacerbations, health status (quality of life) scores, bronchial
hyper responsiveness (BHR) and hospital admissions, whenever
the results were reported.

To compare studies which used diJerent doses of marine fatty
acids, we converted doses to daily equivalents of eicosapentaenoic
acid (EPA) in grams. Where appropriate, we entered continuous
data as negative values to conform to the Cochrane convention
whereby eJects that favour the treatment under review move to the
leS of the line of no eJect.

Data synthesis

We calculated the weighted mean diJerence (WMD) for continuous
outcomes to provide pooled eJect sizes and 95% confidence
intervals (95% CI) where the outcome of interest was expressed
as the same scale for all included studies. If we used diJerent
scales to measure the same outcome e.g. Peak Expiratory Flow
(PEF) measured in absolute units and as a percentage of predicted
normal we used the standardised mean diJerence (SMD). For both
methods, random and fixed eJect models were compared. Where
there was a significant diJerence in the pooled eJect sizes and their
95% confidence intervals between the random and fixed eJects
models, the random eJects model has been used. We performed
Chi square tests to assess heterogeneity between studies.

For dichotomous variables, we calculated individual and pooled
statistics as odds ratios (OR) with 95% confidence intervals (95%
CI): both fixed and random eJects models were used.

Subgroup analysis and investigation of heterogeneity

We planed three specific subgroups a priori:

1. Comparison of adults with children

2. Comparison of dietary n-3 manipulation with n-3
supplementation

3. Comparison of the diJerent dosage schedules based on the dose
equivalent of eicosapentaenoic acid (EPA) previously described.

Sensitivity analysis

We planned five separate sensitivity analyses.

1. Inclusion criteria of patients in individual studies. Excluding
studies which did not have supportive evidence of diagnosed
asthma.

2. Severity of asthma. Excluding studies with subjects whose
baseline FEV1 or peak expiratory flow on admission to the study
was greater than 80% predicted.
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3. Intervention compliance. Excluding studies which did not
report, or report poor compliance measures for the intervention.

4. Methodological quality. Excluding studies of lower
methodological quality (i.e. Jadad methodological quality score
of two or less out of five).

5. Methods of meta-analysis. Random eJects models were
compared with fixed eJect models.

R E S U L T S

Description of studies

We identified a total of 265 citations from the Cochrane Airways
Group trials register. We obtained a further 89 citations from the
Current Contents database and two citations were found through
inquiries to fish oil manufacturers and personal contact with
colleagues. Of these, a total of 22 articles, which related to 21
studies, were identified for possible inclusion. ASer reviewing the
methods section of each of these studies, we excluded twelve from
the review.

Of the nine studies which met the inclusion criteria, seven were of
parallel design (Arm 1988; Arm 1989; Dry 1991; Hodge 1998; Kirsch
1988, Nagakura 2000; Thien 1993) whilst two were cross-over trials
(McDonald 1990; Stenius-Aarniala1989). Both cross-over studies
compared marine n-3 fatty acid supplementation with placebo. The
study by Stenius-Aarniala1989 was a three arm study, comparing
evening primrose oil, fish oil and olive oil (as placebo). However,
only the fish oil and olive oil (placebo) arms were considered in
this review. We performed separate analyses for each of these study
designs.

Of the seven parallel studies, five compared marine n-3 fatty acid
supplementation with placebo (Arm 1988; Arm 1989; Dry 1991;
Nagakura 2000; Thien 1993); one compared dietary marine n-3
fatty acid manipulation with dietary n-6 fatty acid manipulation
(Hodge 1998) and one compared high dose marine n-3 fatty
acid supplementation with low dose marine n-3 fatty acid
supplementation (Kirsch 1988).

Seven of the studies were in adults, and two were in children (Hodge
1998; Nagakura 2000).

A total of 187 people with asthma were included in these nine
studies.

Reasons for excluding studies were: not randomised controlled trial
(5), not marine fatty acids in asthma (3), no outcome measurements
(3) and inadequate intervention period (3). One abstract contained
insuJicient information for further assessment and we therefore
excluded it. A further abstract was excluded as the published article
which related to the abstract was included in the review.

Risk of bias in included studies

Four studies obtained quality scores of four out of five (Arm 1988;
Arm 1989; Nagakura 2000; Thien 1993). However the study by
Nagakura 2000 initially received a score of two, but clarification
from the authors as to the methods of randomisation and double-
blinding increased the score to four. Two studies received quality
scores of three (Hodge 1998; Kirsch 1988). The remaining three
studies obtained quality scores of two (Dry 1991; McDonald 1990;
Stenius-Aarniala1989).

Marine n-3 fatty acids have a distinctive taste and texture so
oily placebos are needed, preferably contained in a capsule. The
constituents of the placebos used in these studies were:
Arm 1988 Olive oil capsule
Arm 1989 Olive oil capsule
Dry 1991 Unknown placebo, unknown formulation
Hodge 1998 Capsule containing n-6 fatty acids: palm oil, olive oil,
saJlower oil (plus usual dietary fat replaced by sunflower oil)
Kirsch 1988 Comparator was low dose marine n-3 fatty acid
(capsule)
McDonald 1990 Olive oil capsule
Stenius-Aarniala1989 Olive oil liquid
Thien 1993 Olive oil capsule
Nagakura 2000 Olive oil capsule

It should be noted that in all studies, the placebo was an n-6 fatty
acid (usually olive oil), except Kirsch 1988 and Dry 1991(where the
identity of the placebo was unknown).

E;ects of interventions

None of the studies reported asthma exacerbations, health status
(quality of life) or hospital admissions. One adverse event was
reported in a participant receiving placebo by Arm 1989.

The study by Kirsch 1988 met our inclusion criteria, but compared
high dose marine n-3 fatty acid supplementation (4 gm EPA/day)
with low dose marine n-3 fatty acid supplementation (0.1 gm EPA/
day) so we did not combine it with the studies that used placebos.
In this study, there was no diJerence in FEV1 or symptom scores
between the two comparison groups.

Results of lung function measurements, asthma medication usage,
asthma symptom scores and bronchial hyper-reactivity (BHR) from
the eight placebo controlled studies were combined.

Lung function

FEV1 measurements were performed in two of the parallel studies
(Dry 1991; Hodge 1998). There was no significant eJect of marine
n-3 fatty acids. The combined WMD (fixed eJect model) for FEV1
following marine n-3 fatty acid supplementation was 2.08 %
predicted (95% CI -4.77 to 8.93, Analysis 1.4).

The PEF was reported in four parallel studies (Arm 1988; Arm 1989;
Hodge 1998; Thien 1993) and the two cross-over studies (McDonald
1990; Stenius-Aarniala1989). In the parallel studies, the pooled SMD
for the PEF at the end of the studies was 1.05 (95% CI 0.02 to
2.08), using a random eJects model. This suggests a significant
improvement following marine n-3 fatty acid supplementation.
However there was significant heterogeneity between the studies
(Chi-squared = 15.34, p < 0.01). The two studies by Arm et al (Arm
1988; Arm 1989), showed clear diJerences in PEF at the end of the
studies that favoured marine n-3 fatty acids. This may, however,
have been due to diJerences in PEF at baseline. These values
were lower in the placebo group than in participants who were
allocated to receive marine n-3 fatty supplementation. When the
results were expressed as the change in PEF from baseline, there
was no significant eJect of marine n-3 fatty acids. The SMD using a
random eJects model was 0.51 (95% CI -0.46 to 1.47), Chi squared
= 15.53, p < 0.001. Heterogeneity was attributable to the significant
eJect of the dietary supplement on change in PEF in one study
(Hodge 1998).
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In the cross-over studies, the WMD for PEF using a fixed eJect model
was 5.1 l/min (95% CI -34.29, 44.38).

Asthma symptoms

Seven studies reported asthma symptom scores. The scales
diJered between studies, but five of the six reported symptom
scores as a numerical figure, with a higher score representing worse
asthma symptoms. One study (Stenius-Aarniala1989) reported
symptoms in terms of "same, better or worse".

Five of the six parallel studies reported asthma symptoms (Arm
1988, Arm 1989, Hodge 1998; Nagakura 2000; Thien 1993). The
pooled SMD using a fixed eJect model was -0.09 (95% CI -0.45
to 0.27). No significant heterogeneity was found between these
studies (Chi-squared = 5.44, p = 0.24).

Both of the cross-over studies reported asthma symptom scores,
but the study by Stenius-Aarniala1989 reported symptoms in terms
of "same, better or worse" whilst that by McDonald 1990 gave
actual scores. These scoring systems could not be combined in
a meta analysis. The study by Stenius-Aarniala1989 reported an
improvement in symptoms, whilst that by McDonald 1990 found no
improvement.

Asthma medication

Five studies reported asthma medication usage. These scores all
diJered, but all used the same basic approach: the more asthma
medication was required, the higher the score. In the studies by
Arm 1988, Arm 1989 and Thien 1993, the medication score was
based on the total number of doses of bronchodilator medication
used throughout the study period. The studies by Hodge 1998
and McDonald 1990 also gave total asthma medication usage
scores throughout the study period, but the score combined
bronchodilator, preventive and other asthma medication usage.

Four of the five parallel studies reported asthma medication usage
(Arm 1988; Arm 1989; Hodge 1998, Thien 1993). The pooled SMD
using a random eJects model was -0.84 (95% CI -2.11 to 0.44).
Significant heterogeneity between these studies existed for asthma
medication usage (Chi-squared = 24.78, p < 0.001). This was
attributable to the study of Hodge 1998 which showed a significant
reduction in medication use, in contrast to the other studies.

Of the two cross-over studies, only that by McDonald 1990, reported
asthma medication usage. No eJect was found.

Bronchial Hyper-responsiveness (BHR)

Five studies (Arm 1988; Arm 1989; Hodge 1998; Nagakura 2000;
Thien 1993), all of parallel design, reported BHR. Three of these
(Arm 1988; Arm 1989; Thien 1993) reported BHR in terms of
PD35sGaw measurements (the provocation dose of histamine
required to produce a 35% fall in specific conductance), whilst
Hodge 1998 reported it as the dose-response slope for each subject
and Nagakura 2000 reported it as the PC20 for each subject. The
results from all studies were log transformed for this analysis. The
pooled SMD using a fixed eJect model for the studies was -0.14
(95% CI -0.52 to 0.24), showing no overall change. No significant
heterogeneity between these studies was apparent (Chi-squared =
2.37, p = 0.67).

Subgroup analysis

Only one of the three planned sub-group analyses could be
conducted due to the small number of studies included in this
review. The two studies conducted in children (Hodge 1998,
Nagakura 2000) were compared to the four studies of parallel
design in adults (Arm 1988; Arm 1989; Dry 1991; Thien 1993) for
BHR and asthma symptoms outcomes. Neither BHR nor asthma
symptom scores were significantly diJerent between children and
adults.

A comparison of the diJerent dosage levels of EPA could not be
performed because of the small number of studies and the limited
range of EPA doses (1 to 4 gm EPA/day) used in the studies.

D I S C U S S I O N

We found nine studies which met the inclusion criteria. A
further fourteen were excluded from this review because
they were not randomised controlled trials, did not study
marine fatty acids in asthma, did not report relevant outcome
measures and/or had inadequate intervention periods. The
methodological quality of most of the included studies, particularly
the concealment of allocation following randomisation, could
not be determined clearly from the information presented in
the papers. We would encourage authors of future papers to
follow the CONSORT (1996) guidelines and fully report such
details. The two studies by Mickleborough (well performed
RCTs) deserve special attention. The first (2003) was excluded
because authors studied the eJects of fish oil supplementation on
exercise induced bronchoconstriction in elite athletes, which may
have diJerent pathogenetic mechanisms from chronic persistent
asthma. Moreover, the duration of intervention in this study was
less than 4 weeks. The more recent sudy (2006) conducted in
asthmatic subjects similarly had a short duration (less than 4
weeks), with the main outcome studied also being the eJect
on exercise-induced bronchoconstriction. However, it is noted
that data on lung function measurements, medication use and
compliance assessment were also collected.

The review has found no convincing evidence that
supplementation of diet with marine n-3 fatty acids leads to an
improvement in asthma symptoms, asthma medication usage,
bronchial hyper-reactivity or FEV1. Unfortunately none of the
studies reported asthma exacerbations, health status (quality of
life) or hospital admissions.

There was no consistent eJect of n-3 supplementation on
PEF as a measure of lung function and there was significant
heterogeneity between studies. The apparent improvement in PEF
following marine n-3 fatty acid supplementation is probably due to
imbalance in the baseline values of PEF in the studies by Arm 1988
and Arm 1989.

The study by Stenius-Aarniala1989 showed an improvement
in symptoms although the remaining five studies found no
improvement. Interestingly the original paper by Stenius-
Aarniala1989 did not report this improvement in asthma
symptoms, however this was probably because the analysis in the
original paper was a comparison of all three arms of the study,
whilst in this review analysis was restricted to only the fish oil and
placebo arms of the study.
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Whilst the review has found insuJicient evidence to promote the
addition of marine n-3 fatty acid supplements to the diets of
asthmatics, it also found no evidence of adverse events either. This
suggests that whilst there may be no benefit in marine n-3 fatty acid
supplementation, there may be no harm in doing so either.

Much of the interest in n-3 fatty acid supplementation for asthma
began in the era when the neutrophil was considered to possibly
have an important role in the pathogenesis of asthma. Certainly,
the most profound anti-inflammatory eJects of n-3 fatty acids are
on neutrophil function and mediator generation. Hence, this may
explain the clinical benefit in diseases where there is neutrophilic
inflammation such as rheumatoid arthritis, psoriasis, cystic fibrosis
and inflammatory bowel disease. However, in asthma, eosinophils
and mast cells are now thought to be more important eJector
cells. N-3 fatty acids do not have a significant anti-inflammatory
eJect on eosinophils and mast cells in-vitro. Hence, this may
explain their relative lack of eJicacy in asthma compared with these
other diseases. Nevertheless, with current emergent understanding
of asthma phenotypes, there may be subtypes of asthma with
predominant neutrophilic inflammation, such as exercise-induced
bronchoconstriction or non-eosinophilic asthma, where dietary n-3
fatty acid supplementation may have a therapeutic role.

It should be noted that, only in one study (Hodge 1998), was dietary
manipulation of marine n-3 fatty acids carried out as part of the
treatment phase. It is noteworthy that this trial showed a significant
improvement in peak expiratory flow and asthma medication use.
It remains to be seen whether this finding would be replicated in
other studies in children, or studies in which dietary manipulation
was carried out as well as supplementation.

Most of the epidemiological evidence which gave rise to the
hypothesis that marine n-3 fatty acids may have a protective
eJect, came from studies that found that the regular consumption
of fish has a protective eJect. It has been assumed from these
epidemiological studies that as fish is the major source of n-3
fatty acids in the human diet, then n-3 fatty acids have been the
component responsible for this protective eJect. This review has
not addressed the issue of whether the regular consumption of fish
per se, or whether there is another active component in fish that
may result in improved asthma control.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The results from this review suggest that there is little evidence to
recommend that people with asthma supplement or modify their

dietary intake of marine n-3 fatty acids (fish oil) in order to improve
their asthma control. Equally, there is no evidence that they are at
risk if they do so.

Implications for research

Given the small number of studies, which have been conducted
to date, and the limited range of clinically important outcomes
that have been reported there is a need for further research in this
area. Specifically, since the total number of people with asthma
who have been involved in the studies has only been 187, future
studies should include larger numbers of subjects. Similarly the
outcome measures of asthma exacerbations, hospital admissions
and quality of life scores should be included in future studies. Only
two studies have been conducted to date (Hodge 1998; Nagakura
2000) in children so it is diJicult to make any firm conclusions as to
the benefits, or otherwise, of marine n-3 fatty acid supplementation
in this age group.

This review has not been able to answer the question whether
increasing the dietary intake of marine n-3 fatty acids by increased
fish intake (but not n-3 supplementation) result in improved
asthma control. Further studies would be required to address this
issue. The study of Hodge 1998 provides the most encouragement
for this further work.
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Characteristics of included studies [ordered by study ID]

 

Methods Randomised controlled trial. Double blind. Placebo controlled. Parallel design. Ten week intervention
period. Comparison of omega-3 supplementation with placebo supplementation. Identical capsules
used.

Participants 25 asthmatic subjects (20 completed). Aged 15 to 42 years. No one taking oral steroids or had history of
aspirin sensitivity. Formal exclusion criteria not reported. Asthma severity determined from symptom
diaries and PEF measurements. No mention of how subjects were recruited or diagnostic criteria for
asthma.

Interventions Active (omega-3) group: 18 x MaxEPA capsules/day (provided 3.2g EPA and 2.2g DHA)
Placebo group: 18 x matched placebo (olive oil) capsules/day.
All subjects asked not to change their usual dietary patterns (but no further information provided).
Oral route of administration. Two to four week run-in period, followed by 10 week treatment period.

Outcomes Lung function measurements - PEF
Asthma medication usage
Asthma symptom scores
Airway conductance (sGaw)

Notes 5 losses to follow-up: 3 found capsules unmanageable, 1 'personal circumstances', 1 withdrawn due to
acute asthma. Other characteristics or outcome measures of this group not reported.
Quality score = 4

Risk of bias

Arm 1988 
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Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Arm 1988  (Continued)

 
 

Methods Randomised controlled trial. Double blind. Placebo controlled. Parallel design. Comparison of omega-3
(EPA) capsules with placebo (olive oil) supplementation. 10 week intervention period. Capsules were
identical for both groups.

Participants 22 atopic, non-smoking asthmatic volunteers entered and 17 completed the trial aged 18-42 years.
Asthma severity determined from asthma symptoms and PEF measurements. No one currently using
oral steroids or theophylline or gave history of aspirin sensitivity. No formal exclusion criteria reported.

Interventions Active (EPA) group: 18 MaxEPA capsules/day (provided 3.2g EPA and 2.2g DHA)
Placebo group: 18 matched capsules containing olive oil (amount and composition not provided).
Both groups were asked to maintain their usual diets (no compliance measures of this reported).
Oral route of administration.
2 week run-in period followed by 10 week treatment period.

Outcomes Lung function measurement - PEF
Asthma medication usage
Asthma symptom scores
Airway conductance (sGaw)
Allergen responsiveness

Notes 5 losses to follow-up: 2 found capsules unmanageable, 2 'personal circumstances', 1 withdrawn as be-
came pregnant. No further characteristics or outcomes reported for this group.
Quality score = 4

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Arm 1989 

 
 

Methods Randomised controlled trial. Double blind, placebo controlled. Parallel group design.12 month treat-
ment phase. Comparison of omega-3 supplementation ( 1g/day) versus placebo. No mention of
whether placebo was matched to active or how ingested (?capsule, fluid)

Participants 12 allergic asthmatics. Age, setting, diagnostic criteria, severity and comorbidities unknown.

Dry 1991 
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Interventions Active group: 1g/day of EPA and DHA
Placebo group: constituents unknown, unknown whether placebo was matched/identical to active
group. Duration of treatment 12 months.Oral administration however unknown whether in capsule,
fluid or other format.

Outcomes Lung function measurements: - FEV1

Notes Have contacted author for additional information. Reply from author suggested compliance data
recorded.
No losses to follow-up reported.
Quality score = 2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Information not available

Dry 1991  (Continued)

 
 

Methods Randomised controlled trial. Double blind. Parallel design. Comparison of diet high in omega-6 fatty
acids (placebo capsules: safflower/palm/olive oil) and diet high in omega-3 fatty acids (capsules: Max-
EPA). Omega-3 diet participants advised to eat fish at least once per month, omega-6 group to avoid
fish. Six month intervention period.

Participants 45 asthmatic children, aged 8 to 12 years. 39 completed the study (6 dropped out at baseline prior to
randomisation). Asthma defined as reported episodic wheeze in past 12 months and airway hyperre-
sponsiveness. Asthma severity scores based on PEF, day and night symptom scores and medication us-
age. Excluded those on oral steroids, "significant other diseases", known aspirin or salicylate sensitivi-
ty. No mention as to how subjects were recruited.

Interventions Omega-3 (active) group: 4 x MaxEPA capsules/day (total of 1.2g omega-3/day). Dietary control consist-
ed of use of canola oil and canola based margarines and salad dressings which were supplied in un-
marked containers and used in place of usual fats/oils. Advised to consume fish at least once a month.
omega-6 (placebo) group: 4 x matched placebo capsules containing safflower (1.8g/day), palm (1.8g/
day) and olive oil (0.4g/day). Usual fat/oil intake replaced with sunflower oil and sunflower oil based
margarines and salad dressings. Advised to avoid fish.
Route of administration was oral. Two week run-in period followed by 6 month intervention period.

Outcomes Paper reported:- FEV1 measurements,
Bronchial hyperresponsiveness, and 
Asthma severity scores.

Asthma severity scores comprised PEF data, symptom scores and medication usage. For the purposes
of this review the authors provided additional data to allow asthma severity score data to be broken
down into PEF data, symptom scores and medication scores.

Hence this review is based upon:
Lung function measurements - PEF, FEV1
Asthma medication usage
Asthma symptom scores

Hodge 1998 
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Bronchial hyperresponsiveness

Notes No mention of why the 6 dropped out at baseline and no information provided on this group.
Obtained raw data from authors to determine medication usage, PEF changes and symptom score re-
sults as paper added all of these outcomes together to give an overall "asthma severity score".
Quality score = 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Hodge 1998  (Continued)

 
 

Methods Randomised controlled trial. Double blind. Parallel design. Comparison of high dose EPA versus low
dose EPA supplementation. 8 week treatment period. Study conducted in 1984 to 1985. Identical cap-
sules used for both groups.

Participants 12 consecutive asthma patients, aged 42 to 73 years. Asthma defined as having had symptoms of re-
versible airflow obstruction on at least half of the days in the preceeding year and a history of asthma
for at least 3 years. Asthma severity determined from symptom index, and physical evaluation. No one
had experienced (in the previous 12 months) status asthmaticus, pneumonitis, pneumothorax or major
lung disease. Formal exclusion criteria not reported. No mention of where or how subjects were recruit-
ed. 10 subjects currently using oral steroids and 3 were aspirin sensitive.

Interventions High dose EPA group: 8 gelatine capsules/day (4.0g EPA/day)
Low dose EPA group: 8 gelatine capsules/day (0.1g EPA/day).
No mention of dietary modifications or changes.
Oral route of administration.
6 week run-in period, 8 week treatment period followed by 2 week close-out period.
Oral route of administration.
6 week run-in period, 8 week treatment phase and 2 week close-out phase.

Outcomes Lung function measurements - FEV1
Asthma symptom scores
Hospital admissions (qualitative statement only)

Notes No mention of any losses to follow up. Requested additional data from author, but no response.
Quality score = 3

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Kirsch 1988 
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Methods Randomised controlled trial. Double blind. placebo controlled. Cross-over design. Ten week interven-
tion period, followed by 6 week washout and then 10 week cross-over intervention period. Comparison
of omega-3 supplementation with placebo supplementation.

Participants 15 non-smoking asthmatics, aged 28 to 72 years completed the study. Subjects recruited from Chest
clinic at a Hospital. Diagnosis of asthma based on history of recurrent reversible symptoms. Those with
peptic ulcers, cardiovascular diseases and other potential bleeding disorders were excluded. At least 7
subjects were ex-smokers (ceased smoking 1 to 31 years ago and smoked for 3 to 50 years prior to ces-
sation).

Interventions Active (EPA) group: 15 Lipitac capsules/day (provided 2.7g EPA & 1.8g DHA).
Placebo group: 15 placebo capsules/day (15g olive oil).
Oral route of administration.
Subjects asked to keep their dietary fish intake unchanged throughout study period.
2 week run-in period, followed by 10 week treatment, 6 week washout and 10 week crossover treat-
ment period.

Outcomes Lung function measurement - PEF
Asthma medication usage
Asthma symptom scores.

Notes Information about study obtained from abstract, which reported 15 subjects and thesis which reported
on 8 subjects only. No information provided in abstract about withdrawals, however thesis reported 5
withdrawals. Reasons for withdrawal were: 2 had problems with swallowing the capsules, 3 unrelated
medical problems.
Quality score=2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Low risk A - Adequate

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

McDonald 1990 

 
 

Methods Randomised controlled trial. Double blind. Placebo controlled. Parallel design. 10 month intervention
period. Comparison of omega-3 supplementation with placebo supplementation. Visually identical
capsules used.

Participants 30 asthmatic children, aged 4 to 17 years entered the study & 23 completed. Asthma defined from hos-
pital admission for asthma. None using oral steroids, 6 were using preventor medications, some (num-
ber unknown) were using Theophylline. Exclusion criteria unknown.

Interventions Active group: 6 to 12 capsule/day based on body weight (17 to 26.8 mg/kg EPA & 7.3 to 11.5 mg/kg
DHA).
Placebo group: Visually identical olive oil capsules; number of capsules matched for body weight.
Oral route of administration. Two month run-in followed by 10 month intervention. Co-interventions -
reduced allergen exposure, dietary intake constant (study conducted as in-patients).

Nagakura 2000 
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Outcomes Bronchial hyperresponsiveness.
Asthma symptom scores

Notes 6 dropped out during study without reasons given. Author asked to clarify - subjects were discharged
from hospital. 1 subject unable to swallow capsules.
Quality score = 2 from publication, 4 after clarification from author

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Nagakura 2000  (Continued)

 
 

Methods Randomised controlled trial. Cross over design. Three arm comparison of fish oil (omega-3 group) ver-
sus evening primrose oil (omega-6 group) versus olive oil using liquid oil supplementation. Thirty week
treatment period (10 weeks per each study arm). No wash out period between treatments. arms.

Participants 40 asthmatics selected, 36 entered study and 29 completed study, aged 19-61 years. Asthma defined as
those fulfilling ACCPATS criteria. Severity of asthma determined by PEF variability of greater than 15%.
Exclusion criteria: fish allergy, diabetes, coagulation disorders.
8 subjects were currently using oral steroids and 4 were aspirin sensitive.

Interventions Fish oil: 20 mL/day for 10 weeks (MaxEPA 18% EPA, 12% DHA: approx. 3.6g EPA)
Evening Primrose oil: 20 mL/day for 10 weeks (72% cis linoleic, 9% gamma linoleic)
Olive oil: 20 mL/day for 10 weeks (77% monoenoic mainly oleic)
Oral route of administration, treatment doses taken in liquid form (not adequate concealment)
Two week run-in period followed by 30 week intervention (10 weeks per treatment arm) period. No
wash out period between treatment periods.

Outcomes Lung function measurement - PEF
Asthma symptom scores

Notes 11 losses to follow up: 4 during run-in period due to PEF variability < 15%, 7 withdrawn during treat-
ment phase as either unable to tolerate taste of oil or found it troublesome to keep asthma diary. No
other characteristics or outcome measures provided for this group.
Quality score=2

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

High risk 'Double blind but no attempt to conceal taste' (inadequate blinding).

Stenius-Aarniala1989 
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Methods Randomised controlled trial. Double blind, placebo controlled. Parallel design. Six month follow-up pe-
riod.. Conducted over two pollen seasons (1990, 1991). Comparison of omega-3 supplementation with
placebo supplementation.

Participants 37 non-smoking pollen sensitive adults aged 19 to 42 years - 25 completed. Recruited via Hospital Aller-
gy Clinic. Pollen sensitive defined as having a positive skin prick test (> 5mm) to grass pollen and sea-
sonal symptoms of hayfever. Asthma severity determined from symptom scores, medication usage,
bronchial hyperresponsiveness and PEF measurements. Exclusion criteria: oral steroid dependency, as-
pirin sensitivity, continued use of long acting antihistamines.

Interventions Active (omega-3) group: 18 capsules MaxEPA/day (provided 3.2g EPA and 2.2g DHA)
Placebo group: 18 matched placebo capsules/day (containing olive oil, quantities or compositional
analysis not provided).
No dietary intervention or change mentioned.
Oral route of administration.
Six month treatment during pollen season. Baseline visit conducted 1 to 2 months prior to treatment
period.

Outcomes Lung function measurements - PEF
Asthma medication usage
Asthma symptom scores
Airway conductance (sGaw)

Notes 12 losses to follow up: 1 nausea & vomiting, 6 found capsules unmanageable, 4 unable to record PEF/
complete diary cards, 1 "personal reasons". No other characteristics or outcome measurements report-
ed for this group.
Quality score = 4

Risk of bias

Bias Authors' judgement Support for judgement

Allocation concealment
(selection bias)

Unclear risk Information not available

Blinding (performance
bias and detection bias) 
All outcomes

Low risk Identical capsules used throughout study

Thien 1993 

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Broughton 1997 Not a randomised controlled trial.

Ebden 1989 Not marine fatty acids in asthma.

Gorelova 1998 No outcome measurements.

Hederos 1996 Not marine fatty acids in asthma. Some participants < 2 years of age.

Machura 1996 Not a randomised controlled trial.
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Study Reason for exclusion

Macyee 1997a Intervention period < 4weeks duration.

Macyee 1997b Not a randomised controlled trial.

Mickleborough 2006 Intervention period < 4 weeks duration

Mickleborough 2003 Duration of intervention . 4 weeks. Not all subjects
had asthma

Palat 1988 Abstract only. Insufficient information reported.

Payan 1986 No outcome measurements.

Picado 1988 Not a randomised controlled trial

Surette 2008 2 trials reported: one was not a randomised controlled trial; the other was randomised, but no vali-
dated outcomes were measured.

Villani 1998 Not a randomised controlled trial and no compliance assessment.

vonSchacky 1993 Not marine fatty acids in asthma and no outcome measurements.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   n-3 fatty acid supplementation versus placebo (parallel studies)

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 PEF - end 4 101 Std. Mean Difference (IV, Random, 95% CI) 1.05 [0.02, 2.08]

2 PEF - baseline 4 101 Std. Mean Difference (IV, Random, 95% CI) 0.04 [-0.48, 0.56]

3 PEF - change 4 101 Std. Mean Difference (IV, Random, 95% CI) 0.51 [-0.46, 1.47]

4 FEV1 2 51 Mean Difference (IV, Fixed, 95% CI) 2.08 [-4.77, 8.93]

5 Asthma symptom
scores

5 124 Std. Mean Difference (IV, Fixed, 95% CI) -0.09 [-0.45, 0.27]

6 Asthma medication
usage

4 101 Std. Mean Difference (IV, Random, 95% CI) -0.84 [-2.11, 0.44]

7 Bronchial hyperre-
sponsiveness (logged)

5 108 Std. Mean Difference (IV, Fixed, 95% CI) -0.14 [-0.52, 0.24]
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Analysis 1.1.   Comparison 1 n-3 fatty acid supplementation versus placebo (parallel studies), Outcome 1 PEF - end.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Arm 1988 12 499 (26) 8 430 (39) 22.76% 2.08[0.94,3.23]

Arm 1989 9 518 (40) 8 446 (42) 22.78% 1.67[0.52,2.82]

Hodge 1998 20 75.9 (5.7) 19 70.8 (3.6) 27.92% 1.04[0.37,1.72]

Thien 1993 15 88.5 (14.9) 10 94.2 (15.8) 26.54% -0.36[-1.17,0.45]

   

Total *** 56   45   100% 1.05[0.02,2.08]

Heterogeneity: Tau2=0.88; Chi2=15.34, df=3(P=0); I2=80.44%  

Test for overall effect: Z=1.99(P=0.05)  

favours placebo 105-10 -5 0 favours n-3

 
 

Analysis 1.2.   Comparison 1 n-3 fatty acid supplementation
versus placebo (parallel studies), Outcome 2 PEF - baseline.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Arm 1988 12 494 (83.1) 8 426 (116) 21.34% 0.67[-0.25,1.59]

Arm 1989 9 507 (110) 8 453 (110.3) 20% 0.47[-0.5,1.43]

Hodge 1998 20 70.2 (11.5) 19 75.8 (14.8) 33.1% -0.42[-1.05,0.22]

Thien 1993 15 90.6 (18.6) 10 95 (17.7) 25.55% -0.23[-1.04,0.57]

   

Total *** 56   45   100% 0.04[-0.48,0.56]

Heterogeneity: Tau2=0.11; Chi2=4.86, df=3(P=0.18); I2=38.29%  

Test for overall effect: Z=0.15(P=0.88)  

favours placebo 105-10 -5 0 favours n-3

 
 

Analysis 1.3.   Comparison 1 n-3 fatty acid supplementation
versus placebo (parallel studies), Outcome 3 PEF - change.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Arm 1988 12 5 (32) 8 4 (56.6) 24.54% 0.02[-0.87,0.92]

Arm 1989 9 11 (52.8) 8 -7 (57.3) 23.78% 0.31[-0.65,1.27]

Hodge 1998 20 5.2 (6.1) 19 -5 (4.8) 26.08% 1.82[1.06,2.58]

Thien 1993 15 -2.1 (6.2) 10 -0.8 (7.5) 25.59% -0.19[-0.99,0.61]

   

Total *** 56   45   100% 0.51[-0.46,1.47]

Heterogeneity: Tau2=0.78; Chi2=15.53, df=3(P=0); I2=80.68%  

Test for overall effect: Z=1.03(P=0.31)  

favours placebo 105-10 -5 0 favours n-3
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Analysis 1.4.   Comparison 1 n-3 fatty acid supplementation versus placebo (parallel studies), Outcome 4 FEV1.

Study or subgroup n-3 supplement placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Dry 1991 6 87 (20.8) 6 68 (17.3) 10.01% 19[-2.65,40.65]

Hodge 1998 20 83.7 (12) 19 83.5 (11) 89.99% 0.2[-7.02,7.42]

   

Total *** 26   25   100% 2.08[-4.77,8.93]

Heterogeneity: Tau2=0; Chi2=2.61, df=1(P=0.11); I2=61.65%  

Test for overall effect: Z=0.6(P=0.55)  

favours placebo 105-10 -5 0 favours n-3

 
 

Analysis 1.5.   Comparison 1 n-3 fatty acid supplementation versus
placebo (parallel studies), Outcome 5 Asthma symptom scores.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Arm 1988 12 -14.1 (9.1) 8 -8.3 (6.5) 15.14% -0.68[-1.6,0.25]

Arm 1989 9 -14 (8.5) 8 -7 (14.1) 13.54% -0.58[-1.56,0.4]

Hodge 1998 20 -3.4 (1.9) 19 -3 (2) 32.67% -0.2[-0.83,0.43]

Nagakura 2000 11 -6.1 (9.5) 12 -13.7 (18.3) 18.66% 0.5[-0.34,1.33]

Thien 1993 15 -21.5 (15.8) 10 -28 (26.9) 19.97% 0.3[-0.5,1.11]

   

Total *** 67   57   100% -0.09[-0.45,0.27]

Heterogeneity: Tau2=0; Chi2=5.44, df=4(P=0.24); I2=26.49%  

Test for overall effect: Z=0.51(P=0.61)  

favours n-3 105-10 -5 0 favours placebo

 
 

Analysis 1.6.   Comparison 1 n-3 fatty acid supplementation versus
placebo (parallel studies), Outcome 6 Asthma medication usage.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Arm 1988 12 39.6 (35.6) 8 55 (47.5) 24.92% -0.36[-1.27,0.54]

Arm 1989 9 24 (33.9) 8 31 (36.8) 24.56% -0.19[-1.14,0.77]

Hodge 1998 20 1.2 (0.2) 19 1.7 (0.1) 24.9% -2.79[-3.7,-1.89]

Thien 1993 15 37 (34.8) 10 37.5 (47.4) 25.61% -0.01[-0.81,0.79]

   

Total *** 56   45   100% -0.84[-2.11,0.44]

Heterogeneity: Tau2=1.49; Chi2=24.78, df=3(P<0.0001); I2=87.89%  

Test for overall effect: Z=1.28(P=0.2)  

favours n-3 105-10 -5 0 favours placebo
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Analysis 1.7.   Comparison 1 n-3 fatty acid supplementation versus placebo
(parallel studies), Outcome 7 Bronchial hyperresponsiveness (logged).

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Arm 1988 10 0.4 (0.5) 6 0.6 (0.5) 13.85% -0.47[-1.5,0.56]

Arm 1989 4 0.4 (0.5) 5 0.6 (0.9) 8.39% -0.23[-1.55,1.09]

Hodge 1998 20 1.5 (0.7) 19 1.7 (0.6) 36.69% -0.33[-0.96,0.3]

Nagakura 2000 11 -3.3 (2.9) 12 -3.1 (2.6) 21.92% -0.07[-0.88,0.75]

Thien 1993 12 0.7 (0.7) 9 0.4 (0.5) 19.14% 0.42[-0.45,1.3]

   

Total *** 57   51   100% -0.14[-0.52,0.24]

Heterogeneity: Tau2=0; Chi2=2.37, df=4(P=0.67); I2=0%  

Test for overall effect: Z=0.71(P=0.48)  

favours n-3 105-10 -5 0 favours placebo

 
 

Comparison 2.   n-3 supplementation versus placebo (cross-over studies)

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 PEF - end 2 88 Mean Difference (IV, Fixed, 95% CI) 5.05 [-34.29, 44.38]

3 Asthma symptom scores 1 30 Mean Difference (IV, Fixed, 95% CI) -0.03 [-1.75, 1.69]

4 Symptomatic deteriora-
tion

1 56 Peto Odds Ratio (Peto, Fixed, 95% CI) 0.28 [0.09, 0.84]

 
 

Analysis 2.1.   Comparison 2 n-3 supplementation versus placebo (cross-over studies), Outcome 1 PEF - end.

Study or subgroup n-3 supple-
mentation

Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

McDonald 1990 15 290.4 (85.8) 15 289.8 (74) 47.06% 0.6[-56.74,57.94]

Stenius-Aarniala1989 29 394 (107.7) 29 385 (102.3) 52.94% 9[-45.06,63.06]

   

Total *** 44   44   100% 5.05[-34.29,44.38]

Heterogeneity: Tau2=0; Chi2=0.04, df=1(P=0.83); I2=0%  

Test for overall effect: Z=0.25(P=0.8)  

favours placebo 10050-100 -50 0 favours n-3

 
 

Analysis 2.3.   Comparison 2 n-3 supplementation versus placebo
(cross-over studies), Outcome 3 Asthma symptom scores.

Study or subgroup n-3 supple-
mentation

Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

McDonald 1990 15 4.3 (2.3) 15 4.3 (2.5) 100% -0.03[-1.75,1.69]

favours n-3 105-10 -5 0 favours Placebo
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Study or subgroup n-3 supple-
mentation

Placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

   

Total *** 15   15   100% -0.03[-1.75,1.69]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.03(P=0.97)  

favours n-3 105-10 -5 0 favours Placebo

 
 

Analysis 2.4.   Comparison 2 n-3 supplementation versus placebo
(cross-over studies), Outcome 4 Symptomatic deterioration.

Study or subgroup n-3 supple-
mentation

Placebo Peto Odds Ratio Weight Peto Odds Ratio

  n/N n/N Peto, Fixed, 95% CI   Peto, Fixed, 95% CI

Stenius-Aarniala1989 15/28 23/28 100% 0.28[0.09,0.84]

   

Total (95% CI) 28 28 100% 0.28[0.09,0.84]

Total events: 15 (n-3 supplementation), 23 (Placebo)  

Heterogeneity: Not applicable  

Test for overall effect: Z=2.27(P=0.02)  

favours n-3 1000.01 100.1 1 favours placebo

 
 

Comparison 3.   adults versus children - bronchial hyperresponsiveness (logged)

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Adults versus Chil-
dren

5 108 Std. Mean Difference (IV, Fixed, 95% CI) -0.14 [-0.52, 0.25]

1.1 Adults 3 46 Std. Mean Difference (IV, Fixed, 95% CI) -0.01 [-0.61, 0.59]

1.2 Children 2 62 Std. Mean Difference (IV, Fixed, 95% CI) -0.22 [-0.72, 0.28]

 
 

Analysis 3.1.   Comparison 3 adults versus children - bronchial
hyperresponsiveness (logged), Outcome 1 Adults versus Children.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.1.1 Adults  

Arm 1988 10 0.4 (0.5) 6 0.6 (0.5) 13.85% -0.47[-1.5,0.56]

Arm 1989 4 0.4 (0.5) 5 0.6 (0.9) 8.39% -0.23[-1.55,1.09]

Thien 1993 12 0.7 (0.7) 9 0.4 (0.5) 19.14% 0.42[-0.45,1.3]

Subtotal *** 26   20   41.38% -0.01[-0.61,0.59]

Heterogeneity: Tau2=0; Chi2=1.82, df=2(P=0.4); I2=0%  

Test for overall effect: Z=0.03(P=0.97)  

favours n-3 42-4 -2 0 favours placebo
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Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

   

3.1.2 Children  

Hodge 1998 20 1.5 (0.7) 19 1.7 (0.6) 36.7% -0.32[-0.96,0.31]

Nagakura 2000 11 -3.3 (3.5) 12 -3.1 (3.2) 21.92% -0.05[-0.87,0.76]

Subtotal *** 31   31   58.62% -0.22[-0.72,0.28]

Heterogeneity: Tau2=0; Chi2=0.26, df=1(P=0.61); I2=0%  

Test for overall effect: Z=0.88(P=0.38)  

   

Total *** 57   51   100% -0.14[-0.52,0.25]

Heterogeneity: Tau2=0; Chi2=2.37, df=4(P=0.67); I2=0%  

Test for overall effect: Z=0.69(P=0.49)  

Test for subgroup differences: Chi2=0.29, df=1 (P=0.59), I2=0%  

favours n-3 42-4 -2 0 favours placebo

 
 

Comparison 4.   adults versus children - Asthma symptom scores

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

1 Adults versus chil-
dren

5 130 Std. Mean Difference (IV, Fixed, 95% CI) -0.06 [-0.41, 0.29]

1.1 adults 3 62 Std. Mean Difference (IV, Fixed, 95% CI) -0.25 [-0.76, 0.27]

1.2 Children 2 68 Std. Mean Difference (IV, Fixed, 95% CI) 0.10 [-0.38, 0.58]

 
 

Analysis 4.1.   Comparison 4 adults versus children - Asthma symptom scores, Outcome 1 Adults versus children.

Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

4.1.1 adults  

Arm 1988 12 -14.1 (9.1) 8 -8.3 (6.5) 14.44% -0.68[-1.6,0.25]

Arm 1989 9 -14 (8.5) 8 -7 (14.1) 12.92% -0.58[-1.56,0.4]

Thien 1993 15 -21.5 (15.8) 10 -28 (26.9) 19.05% 0.3[-0.5,1.11]

Subtotal *** 36   26   46.41% -0.25[-0.76,0.27]

Heterogeneity: Tau2=0; Chi2=3.06, df=2(P=0.22); I2=34.68%  

Test for overall effect: Z=0.95(P=0.34)  

   

4.1.2 Children  

Hodge 1998 20 -3.4 (1.9) 19 -3 (2) 31.16% -0.2[-0.83,0.43]

Nagakura 2000 15 -6.1 (9.5) 14 -13.7 (18.3) 22.44% 0.51[-0.23,1.25]

Subtotal *** 35   33   53.59% 0.1[-0.38,0.58]

Heterogeneity: Tau2=0; Chi2=2.06, df=1(P=0.15); I2=51.48%  

Test for overall effect: Z=0.4(P=0.69)  

   

Total *** 71   59   100% -0.06[-0.41,0.29]

Heterogeneity: Tau2=0; Chi2=6.05, df=4(P=0.2); I2=33.88%  

favours n-3 42-4 -2 0 favours placebo
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Study or subgroup n-3 supplement placebo Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Test for overall effect: Z=0.35(P=0.72)  

Test for subgroup differences: Chi2=0.93, df=1 (P=0.34), I2=0%  

favours n-3 42-4 -2 0 favours placebo

 

W H A T ' S   N E W

 

Date Event Description

27 March 2019 Amended Potentially eligible studies added to Studies awaiting classifica-
tion.

 

H I S T O R Y

Protocol first published: Issue 2, 1997
Review first published: Issue 1, 2000

 

Date Event Description

13 May 2010 New search has been performed Literature searches conducted. No new studies identified.

17 May 2008 New search has been performed A new search was run in May 2008; no new studies met the eligi-
bility criteria of the review

15 May 2008 Amended Converted to new review format.

11 February 2002 New citation required and conclusions
have changed

A new study (Nagakura 2000) was added to this review in Febru-
ary 2002. Therefore a major update of the review has been per-
formed. However, the conclusions and recommendations aris-
ing from this review remain essentially the same. Further studies
were analysed and excluded in May 2007.

 

C O N T R I B U T I O N S   O F   A U T H O R S

All reviewers contributed to this review.
All were involved in selecting the studies that are included in the review, providing a synopsis of the study, assessing the methodological
quality of each study and ensuring that the written review was accurate.

RW and MA were responsible for extracting the data from each study for this review.

RW co-ordinated the process of conducting and completing this review.

SDL has taken on responsibility for the review as of September 2003.

D E C L A R A T I O N S   O F   I N T E R E S T

One of the reviewers (FT) was the Principal Investigator in one of the included trials (Thien 1993).
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S O U R C E S   O F   S U P P O R T

Internal sources

• NHS Research and Development, UK.
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