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Effect of Clupeonella grimmi (anchovy/kilka) fish oil 
on dysmenorrhoea 
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ABSTRACT To examine whether dietary supplementation with omega-3 fatty acids from Clupeonella grimmi can 
relieve symptoms of dysmenorrhoea, we carried out a cross-over clinical trial on 36 girls aged 18–22 years. They 
were randomly allocated into 2 groups of 18. Group A received 15 mL fish oil daily (550 mg eicosapentaenoic 
acid; 205 mg decosahexaenoic acid) while Group B received placebo. After 3 months, the treatment regimens 
were swapped. The treatment groups reported a significant difference after 3 months of supplementation with 
fish oil (visual analogue scale score 20.9 compared with 61.8 for the placebo (P = 0.001). There was also a marked 
reduction in low back pain and abdominal pain (P < 0.05), and participants needed significantly fewer rescue 
doses of ibuprofen while using fish oil. 
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تأثير زيت سمك الكلوبيونيلا غريمي )الأنشوفة( على عسر الطمث
علي أكبر مقدمنيا، ناهيد ميرحسيني، مريم حاجي أبادي، علي عمراني راد، ش. أوميدفار

الخلاصـة: لدراسة فيما إذا كان بإمكان التكميل الغذائي بالحموض الدسمة أوميغا 3- المستخلصة من سمك كلوبيونيلا غريمي أن يخفف من أعراض 
ع الباحثون الفتيات  عسر الطمث، أجرى الباحثون دراسة سريرية )إكلينيكية( متعابرة، شملت 36 فتاة، تـتراوح أعمارهن بين 18 و22 عاماً. وقد وزَّ
ت المجموعة A مقدار 15 ملي لتر من زيت السمك كل يوم )550 ميلي غرام من حمض  في مجموعتين، بشكل عشوائي، تضم كل مجموعة 18 فتاة. وقد تلقَّ
إيكوسابنتينوئيك و205 ميلي غرام من حمض ديكوساهيكسانيوئيك(؛ فيما تلقت المجموعة B دواءً غُفلًا. وبعد مضي ثلاثة شهور، تم تبديل النظامين 
العلاجين بين المجموعتين، وأبلغت مجموعتا المعالجة عن فروق يُعتد بها إحصائياً بعد ثلاثة شهور من التكميل الغذائي بزيت السمك، )إذ بلغ لديهما 
حرز سلم القياس البصري المضاهئ 20.9 مقارنة بـ 61.8 لدى من يتعاطى الدواء الغفل بقوة الاحتمال P = 0.001(، كما لوحظ انخفاض ملحوظ في 
ألم أسفل الظهر والألم البطني )قوة الاحتمال P أقل من 0.05(، كما احتاجت المساهمات في الدراسة إلى جرعات إسعافية من إيبوبروفين أقل بمقدار 

يُعتد به إحصائياً عند استعمالهن زيت السمك.

Effet de l’huile de Clupeonella grimmi (anchois/kilka) sur la dysménorrhée

RÉSUMÉ Afin d’étudier si une supplémentation en acides gras oméga 3 provenant de Clupeonella grimmi peut 
soulager les symptômes de dysménorrhée, nous avons conduit une étude clinique croisée sur 36 filles âgées 
de 18 à 22 ans, réparties de manière aléatoire en deux groupes de 18. Le groupe A a reçu quotidiennement 
15 ml d’huile de poisson (550 mg d’acide eicosapentaénoïque ; 205 mg d’acide docosahexénoïque) alors que 
le groupe B était sous placebo. Au bout de trois mois, les schémas thérapeutiques ont été inversés. Les groupes 
bénéficiant du traitement ont montré une différence significative à l’issue de trois mois de supplémentation 
en huile de poisson (score d’échelle visuelle analogique 20,9 contre 61,8 pour le placebo (P = 0,001)). Une 
diminution notable des douleurs abdominales et des douleurs dans le bas du dos a également été observée 
(P < 0,05) , les participantes ayant eu nettement moins recours à des doses d’urgence d’’ibuprofène lorsqu’elles 
prenaient de l’huile de poisson. 
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Introduction

Dysmenorrhoea is one of the most fre-
quent gynaecologic disorders, affecting 
more than half of menstruating women. 
With primary dysmenorrhoea, often be-
gins 2–3 years after menarche and lasts 
for several years, women have painful 
menses without demonstrable pelvic ab-
normality [1]. Symptoms may decrease 
after pregnancy [2]. Among female ado-
lescents it is the most common gynae-
cologic complaint and the leading cause 
of recurrent short-term absenteeism 
[3,4]. The majority of dysmenorrhoea 
in adolescents is primary (or functional) 
and has a clear physiologic cause, with 
occasional psychological component 
[3,5]. Women with primary dysmenor-
rhoea have significantly higher concen-
trations of prostaglandin (PG) in the 
endometrium and menstrual fluids than 
women without primary dysmenor-
rhoea [1,6]. The condition is treated by 
inhibiting prostaglandin synthesis with 
non-steroidal anti-inflammatory drugs 
(NSAIDs) [7,8]. 

Omega-3 fatty acids, eicosapen-
taenoic and decosahexaenoic acids 
compete with omega-6 fatty acids for 
the production of PGs and leukotrienes 
through incorporation into cell wall 
phospholipids and through competition 
at the prostaglandin synthetase level. In 
the uterus this competitive interaction 
between omega-3 and omega-6 fatty 
acid may result in the production of less 
potent PGs [9,10] and leukotrienes [11]. 
Anchovy (also called kilka) (Clupeonella 
grimmi) is a common fish in the Caspian 
Sea. The oil is rich in omega-3 fatty acids  
[12]. This small fish is caught in the 
southern part of the Caspian Sea and 
a considerable amount of the catch is 
processed locally as canned foods or oil. 

It seems that dietary supplementa-
tion with C. grimmi oil as a safe material 
may result in producing less-potent PGs, 
therefore, it may be beneficial in control-
ling symptoms of dysmenorrhoea. This 
study was done to investigate the role of 

dietary supplementation with C. grimmi 
oil on symptoms of dysmenorrhoea in 
young girls. 

Methods

Young women with dysmenorrhoea 
were followed up in this single-centre, 
double-blind, randomized, placebo-
controlled, 6 cycle crossover study. All 
the participants signed consent forms. 
The study was conducted according to 
the principles of the Declaration of Hel-
sinki and approved by Babol University 
of Medical Sciences ethics committee.

A total of 38 girls aged 18–22 years, 
all students at Babol University of Medi-
cal Sciences, were randomly selected 
from a total of 1200 female students 
to participate in this study, which was 
carried out between March 2006 and 
November 2007. Sample size was deter-
mined based on the literature [13] and 
our previous study on different drugs for 
treating dysmenorrhoea in adolescents 
(A.A. Moghadamnia et al., unpublished 
report). Two of those selected indicated 
they did not wish to participate, leav-
ing a sample of 36. Eligibility criteria 
included: age 16–22 years, negative 
serum β-HCG, gynaecologic examina-
tion within 1 year, suffering from dys-
menorrhoea, having regular menstrual 
cycles, having no other health problems 
(according to their medical history), 
and low dietary fish intake (not more 
than twice per month). The participants 
were requested to complete a detailed 
questionnaire assessing their menstrual 
symptoms. 

Fish oil was obtained from the 
C. grimmi autumn catch ,and the poly-
unsaturated fatty acids were measured. 
The oil was formulated in a suitable 
emulsion form. The formulation was 
based on fish oil, vitamins and natural 
orange juice, which masks the unpleas-
ant smell of the oil. Each 15 mL of the 
emulsion contained 2.52 g infiltrated 
fish oil (with 755 mg omega-3 fatty 

acid: 550 mg eicosapentaenoic acid and 
205 mg decosahexaenoic acid), 4000 
units vitamin A, 400 units vitamin D, 
10 units vitamin E and 25 mg vitamin 
C. The placebo contained all the emul-
sion basic ingredients except for the 
C. grimmi fish oil. The daily supplement 
was 15 mL, taken as a single dose start-
ing at the beginning of the menstrual 
cycle and continued for 3 consecutive 
months. The dosage and the 3-month 
treatment period were selected based 
on previous studies [13,14] with minor 
modifications to permit optimal incor-
poration of the omega-3 fatty acid in the 
phospholipids of the endometrial cell 
membranes.

The girls were randomly assigned 
to 1 of 2 schedules. In Group A, 18 
girls received fish oil during the first 3 
months, followed by placebo for an-
other 3 months. In Group B, 18 girls 
started with placebo and switched to 
fish oil. All patients were given a bottle 
containing 200 mL emulsion (drug or 
placebo) and every bottle was specially 
encoded. Bottles were replaced as they 
ran out over the course of the study.

Efficacy and tolerability assessments: 
Patients were instructed to record their 
exact overall data of menstrual symp-
toms (pain, headache, etc.) based on a 
visual analogue scale (VAS) [15]. At the 
initial evaluation, severity of dysmenor-
rhoea was measured by VAS. For this 
evaluation, a 100 mm line was used to 
represent the range of the patient’s op-
tions on degree of menstrual pain (ex-
treme left indicated absence of pain and 
extreme right indicated worst possible). 
A score of 1–50 was considered mild 
pain, 51–80 moderate pain and 81–100 
severe pain [16]. All VAS data from 
each of the treatment groups (cross-
over arms of the study) were separately 
assessed and are given as mean VAS.

At the end of each month, the girls 
were asked to assess 2 main symptoms, 
abdominal pain and low back pain, on a 
5-category scale (0 = none, 1 = slight, 2 
= mild, 3 = moderate, 4 = severe) [15].
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When menstrual pain occurred, 
participants were allowed to use 1 
dose of ibuprofen 400 mg as a rescue 
medication while continuing with the 
experimental protocol. Maximum pain 
intensity and pain relief were assessed 
just before use of rescue medication. At 
the end of every month the girls were 
asked to report side-effects and record 
the amount of ibuprofen consumed dur-
ing the menstrual period. 

At the end of the study (6 months) 
the treatment protocol was decoded 
and the girls were requested to rate their 
cumulative degree of satisfaction with 
alleviation of dysmenorrhoea following 
each 3 months of treatment (placebo 
or oil) on a 5-category Likert scale (0 
= strongly dissatisfied, 1 = dissatisfied, 
2 = uncertain, 3 = satisfied, 4 = strongly 
satisfied) [15]. 

Data collection and analysis
Data were listed and summarized in 
separate sheets and comparison between 
and within groups was made. The last 
scores before medication were used for 
all time points after medication. Com-
parisons of fish oil group with placebo 
(between-group analysis) were done 
using the Mann–Whitney U-test for 
unpaired data of menstrual symptoms. 
Comparisons among groups on data 
from the first and second 3-month regi-
mens (within group analysis) were per-
formed separately using the Wilcoxon 
test to account for individual differences 
in baseline scores, scores while receiving 
placebo, and scores while receiving fish 
oil. Dependent categorical outcomes 
of degree of satisfaction with alleviation 
of dysmenorrhoea were represented as 
frequency percentage and analysed by 
chi-squared, Fisher exact test. 

The number of rescue doses of ibu-
profen was analysed by Student t-test 
with factors for treatment and period 
and total number of doses; fish oil and 
placebo groups were compared sepa-
rately using the repeated-measures test. 
The significance level was set at P < 0.05. 

Results 

A total of 36 patients participated in 
this study. They all adhered to the en-
tire 6-month study protocol and were 
included in the final analysis. The mean 
age of the 36 girls who were enrolled in 
the study was 20.7 [standard deviation 
(SD) 1.5] years, with mean time post-
menarche 4.8 (SD 1.2) years. Mean 
body mass index (BMI) was 22.0 (SD 
2.4) kg/m2. Mean VAS score for the 
girls at initiation was 58.9. None of the 
participants had ever had sexual inter-
course. Table 1 summarizes details of 
the 2 study groups. 

Thirty-six girls completed the study. 
There was no significant difference in 
patients’ characteristics between the 
2 groups at the beginning (P < 0.05). 
With the exception of 2 reports of 
unpleasant taste of the emulsion, no 
adverse effects were reported during the 
whole 6 months study period. 

Between-group VAS data 
analysis (Mann–Whitney test)
The VAS scores of the 2 groups at the 
beginning of the study were not statis-
tically different: fish oil 57.2, placebo 
61.0 (P = 0.14). Evaluation of the scores 
from both groups revealed a statistically 
significant reduction after 3 months 
supplementation with C. grimmi oil 
compared with placebo [20.9 (end 
of month 3 on fish oil); 61.8 (end of 
month 3 on placebo) (P < 0.001)]. 

Within group VAS data 
analysis (Wilcoxon test)
There was no a significant trend of 
improvement in menstrual symptoms 
with placebo treatment (VAS for total 
placebo group: 58.8 (SD 14.0) com-
pared with VAS at the beginning of the 
study: 61 (SD 12.1) (P = 0.19). How-
ever, there was significant difference 
between the VAS score after treatment 
with C. grimmi oil compared with the 
beginning of the study (VAS for total 
fish oil group: 20.9 (min 8.3, max 30.9) 
compared with VAS at beginning of 

study: 57.2 (min 33.3, max 70.8), (P 
< 0.0001). 

The mean VAS scores for dys-
menorrhoea at baseline (beginning of 
study) and at the end of the 3-month 
treatment with fish oil and placebo are 
shown in Figure 1. For better compari-
son, data obtained from each arm of the 
cross-over design is depicted separately. 
Overall, there was a significant differ-
ence between treatment with placebo 
and treatment with placebo fish oil (P 
< 0.0001). There was no significant dif-
ference within the treatment groups.

Abdominal and low back pain 
symptoms
The chi-squared test was used to evalu-
ate the intensity of abdominal and low 
back pain. There was a significant re-
duction in pain in the group receiving 
fish oil at the end of months 2 and 3 
of the study (Table 2). There was no 
significant order effect or treastment–
order interaction when data of the 
group receiving placebo first and data 
for the group receiving fish oil first were 
compared.

Rescue medication (ibuprofen 
400) consumption
The mean amount of ibuprofen con-
sumed during the menstrual period as 

Table 1 Mean bodily characteristics of 
patients participating in the study 

Variable Mean SD

Age (years)

Group A 20.8 1.6

Group B 20.8 1.4
Age at first 
menstruation 
(years)

Group A 16.0 0.6

Group B 15.6 0.6

BMI (kg/m2)

Group A 22.4 2.7

Group B 21.7 1.9

Study group A (n = 18): fish oil consumed during 
first 3 months followed by 3 months placebo. Study 
group B (n = 18): placebo consumed during first 3 
months followed by 3 months fish oil.  
SD = standard deviation; BMI = body mass index.
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rescue medication was significantly less 
while the girls were taking C. grimmi oil 
than during intake of placebo (3.0 (SD 
2.5) tablets vs. 20.8 (SD 3.6) tablets; P 
< 0.0001, 95% CI: 13.2–17.4). 

Degree of satisfaction
When girls were asked to rate the ef-
fectiveness of treatment with fish oil on 
a 5- point Likert scale (0 = strongly dis-
satisfied, 1 = dissatisfied, 2 = uncertain, 3 
= satisfied, 4 = strongly satisfied), 97.2% 
rated it 3 or 4 (P < 0.001, chi squared, 
Fisher’s exact test) (Table 3). As a con-
sequence of the study more than 80% 
of the girls stated that they would like to 
increase their fish intake.

Discussion

In the present study we evaluated the 
effect of anchovy (kilka) fish oil sup-
plement over a 3-month study period 
on primary dysmenorrhoea. This study 
showed that dietary supplementation 
with C. grimmi oil containing omega-3 
poly-unsaturated fatty acid was effective 
in alleviating the symptoms of dysmen-
orrhoea in girls. The consumption of fish 
oil significantly reduced menstruation 

of the acid into the cell wall phospholi-
pids [9,19]. During menstruation, this 
fatty acid competes with the omega-6 
fatty acids for production of PGs and 
LTs [19,20]. 

As a result of fish oil supplementa-
tion, more prostaglandins of the third 
series (PGE3 , PGI3 and thromboxane 
A3) are produced during menstruation 
[10,13]. In the uterus this production 
of less potent PGs likely results in de-
creased myometrial contractions and 
uterine vasoconstriction, leading to less 
ischaemia and less pain. These effects 
could be correlated to a suppression 
of the proliferation of uterine intimal 
smooth muscle cells as a result of inhi-
bition of the production of paracrine 
growth factors such as platelet-derived 
growth factor [21] or to an increase 
in the sensitivity of the uterus to the 
relaxing effects of β-adrenergic cate
cholamines [19]. The reduction of the 
systemic symptoms seems also to be 
due to the production of less-powerful 
LTs, like those of the fifth series [18,22]. 
Our data support this hypothesis that 
dietary C. grimmi oil supplementation 
(omega-3 fatty acids) [12] can exert a 
protective role on menstrual pain and 
dysmenorrhoeal symptoms such as low 
back pain, abdominal pain and, to some 
degree, headache, etc. The girls who 
received placebo had menstrual pains 
more frequently compared with the fish 
oil-treated group and these data are in 
agreement with the results of previous 
studies with fish oil [13,19]. There is also 
some evidence supporting the role of 
PGs and LTs in migraine [23]. 

Some girls taking placebo required 
significantly more rescue medication 
(ibuprofen 400 mg) than those taking 
fish oil. This finding is consistent with 
some other studies on dysmenorrhoea 
[8,24]. Furthermore, the fish oil was well 
tolerated by the participants. 

In the clinical trial, there may be 
some limitations. The formulation and 
preparation of the oil emulsion was ex-
pensive. The long duration of the study 

disorders such as abdominal pain and 
low back pain and significantly reduced 
the need for rescue NSAID medication. 
The protective role of the fish oil may 
be due to its omega-3 fatty acid content 
[10,17]. 

The majority of dysmenorrhoea in 
adolescents is primary (or functional), 
is associated with a normal ovulation 
cycle, with no pelvic pathology, and has 
a clear physiologic etiology [5,18]. After 
the onset of progesterone withdrawal 
before menstruation, a cascade of PGs 
and leukotrienes (LTs) is initiated in 
the uterus. The inflammatory response, 
which is mediated by these PGs and LTs 
produces both cramps and systemic 
symptoms such as nausea, vomiting, 
bloating and headache. 

It is reported that with the dietary 
supplements there is a greater introduc-
tion of omega-3 fatty acids, which be-
come incorporated in the phospholipids 
of the cell membrane [19]. The marked 
effect of omega-3 fatty acids dietary 
supplementation likely results from a 
build-up of less-potent PGs and LTs. 
There are many reports indicating that 
increasing dietary omega-3 fatty acid 
intake leads to increased incorporation 

Figure 1 Mean visual analogue scale (VAS) scores for symptoms of dysmenorrhoea 
at baseline and at the end of the treatment period with fish oil or placebo. These 
data are shown for each arm of study in a cross-over design; (n = 18 in each group). 
Comparison of mean VAS scores for fish oil and placebo groups at 3 and 6 months 
showed significant difference (P < 0.0001).
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may bother the subjects, and there is 
a possibility that the unpleasant taste 
of the fish oil may be a factor in loss 
to follow-up. However, in this study 
this did not occur; all participants com-
pleted the experiments. 

It should be emphasized that pa-
tient satisfaction for relieving symptoms 

and the significant reduction in pain 
intensity using the fish oil promises this 
treatment as a very remarkable and easy 
to use remedy (as a food supplement) 
to help women with dysmenorrhoea. 
We propose to continue this research, 
widening the quantity of the data stud-
ied while investigating a wider range 

of foodstuffs to confirm these relation-
ships and clarify any ambiguities. 
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Table 3 Satisfaction with effectiveness of treatment with fish oil in comparison to 
placebo on a 5-point Likert scale (subjective opinion) after 3 months treatment 

Treatment group Strongly 
dissatisfied

Dissatisfied Uncertain Satisfied Strongly 
satisfied

Placebo (%) 67.6 25.0 7.4 0.0 0.0

Fish oil (%) 0.0 0.9 6.5 43.5 49.1

P < 0.001 (chi-squared, Fisher exact test).

Table 2 Frequency of patient reporting abdominal or low back pain during treatment with fish oil in comparison to placebo 
over 3 months 

Treatment group/pain level Before treatment End of 1st month End of 2nd month End of 3rd month

No. % No. % No. % No. %

Abdominal pain

Placebo

No pain 0 0.0 0 0.0 0 0.0 0 0.0

Slight 0 0.0 1 5.6 0 0.0 0 0.0

Mild 3 16.7 0 0.0 0 0.0 0 0.0

Moderate 15 83.3 16 88.9 6 33.3 1 5.6

Severe 0 0.0 1 5.6 12 66.7 17 94.4

Fish oil

No pain 0 0.0 0 0.0 0 0.0 8 44.5

Slight 0 0.0 1 5.6 14 77.8 10 55.6

Mild 2 11.0 5 27.8 4 22.2 0 0.0

Moderate 16 88.9 12 66.7 0 0.0 0 0.0

Severe 0 0.0 0 0.0 0 0.0 0 0.0

P-value 0.50 0.087 < 0.001 < 0.0001

Low back pain

Placebo

No pain 0 0.0 2 11.1 1 5.6 1 5.6

Slight 2 11.9 4 22.2 2 11.1 3 16.7

Mild 0 0.0 11 61.1 6 33.3 6 33.3

Moderate 5 27.8 1 5.6 9 50.0 8 44.4

Severe 11 61.1 0 0.0 0 0.0 0 0.0

Fish oil

No pain 0 0.0 0 0.0 0 0.0 10 55.6

Slight 1 5.6 5 33.3 11 61.1 4 22.2

Mild 1 5.6 5 27.8 7 38.9 2 11.1

Moderate 7 38.9 7 38.9 0 0.0 1 5.6

Severe 9 50.0 0 0.0 0 0.0 1 5.6

P-value 0.189 0.056 < 0.001 < 0.003
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