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Abstract

The relationship between fish eating habits and menstrual pain is unknown. Elucidating this

relationship can inform dietary guidance for reproductive age women with menstrual pain.

The aim of this study was to clarify the relationship between fish intake frequency/prefer-

ence and menstrual pain. This cross-sectional study was conducted at the Miyagi Regional

Center as an adjunct study of the Japan Environment and Children’s Study, and 2060 eligi-

ble women (mean age, 31.9 years) participated. Fish intake frequency (“< 1 time/week,” “1

time/week,” “2–3 times/week,” or “� 4 times/week”), preference (“like,” “neutral,” or “dis-

like”), and menstrual pain (no/mild or moderate-to-severe) were assessed at 1.5 years after

the last delivery through self-administered questionnaires. The association between fish

intake frequency/preference and prevalence of moderate-to-severe menstrual pain was

evaluated through logistic regression analyses. Our results show that, compared with the “<
1 time/week” (38.0%) group, the “1 time/week” (26.9%), “2–3 times/week” (27.8%), and “� 4

times/week” (23.9%) groups showed a lower prevalence of moderate-to-severe menstrual

pain (p < 0.01). The prevalence of moderate-to-severe menstrual pain was 27.7%, 27.6%,

and 34.4% in the “like,” “neutral,” and “dislike” groups, respectively. Multivariate logistic

regression showed that frequent fish intake was associated with a lower prevalence of mod-

erate-to-severe menstrual pain (“1 time/week”: odds ratio [OR] = 0.59; 95% confidence

interval [CI], 0.41–0.86, “2–3 times/week”: OR = 0.64; 95% CI, 0.45–0.90 and “� 4 times/

week”: OR = 0.52; 95% CI, 0.34–0.80; trend p = 0.004). Multivariate logistic regression

showed no association between fish preference and moderate-to-severe menstrual pain

(“dislike” vs “like”: OR = 1.16; 95% CI, 0.78–1.73). There was a significant negative associa-

tion between fish intake frequency and menstrual pain. It is suggested that fish intake can

reduce or prevent menstrual pain.
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Introduction

Dysmenorrhea, or menstrual pain, is the most common gynecological problem worldwide [1].

Menstrual pain usually lasts 24–48 hours from the beginning of menstruation [2]. The preva-

lence of dysmenorrhea varies widely (range, 15–84%) [3–5], and the highest prevalence is in

adolescents [6]. Consequently, epidemiologic studies of dysmenorrhea are often limited to

adolescents. However, dysmenorrhea also affects women of reproductive age, and can have a

negative impact on many aspects of personal life, including family relationships, friendships,

school and work performance, social life and recreational activities [7, 8]. Thus, given the sig-

nificant impact of dysmenorrhea on productivity, it ultimately can have severe worldwide eco-

nomic consequences [9, 10]. Therefore, research on dysmenorrhea across all age groups is

needed.

The most widely accepted pathophysiologic mechanism of primary dysmenorrhea is the

overproduction of uterine prostaglandins (PG) [10]. High menstrual fluid PGF2α levels were

found in women with dysmenorrhea [11, 12]. Non-steroidal anti-inflammatory drugs can pro-

vide effective pain relief for women with dysmenorrhea [13]. However, serious side effects can

occur after long-term treatment with these drugs [14]; therefore, dietary changes and supple-

ments have received interest as alternative nonpharmacological medical approaches for

dysmenorrhea.

Fish intake was recently reported to have a beneficial effect on systemic inflammation [15–

17]. Fish consumption reduces the risk of coronary artery death [18] and carcinomas [19–21],

and is negatively associated with postpartum depression [22]. Although there are many epide-

miological studies on dysmenorrhea [3, 23], few studies have examined the relationship

between fish intake and dysmenorrhea. Fish are a rich source of n-3 polyunsaturated fatty

acids (PUFA), such as eicosapentaenoic acid, docosapentaenoic acid, and docosahexaenoic

acid. The relationship between n-3 PUFA supplement intake and dysmenorrhea has yielded

inconsistent results [24–27]. Thus, it is uncertain whether fish consumption is effective for dys-

menorrhea as previous studies have not yielded consistent results due to small sample sizes.

The relationship between fish eating habits and menstrual pain is unknown. Elucidating

this relationship is important because it can inform dietary guidance for reproductive age

women with menstrual pain and may have a positive impact on many aspects of personal life.

In addition, this relationship may be useful to healthy individuals in their daily food choices.

Thus, this study aimed to assess the relationship between fish intake frequency/preference and

menstrual pain among reproductive age women.

Materials

Study design

This cross-sectional study was conducted at the Miyagi Regional Center as an adjunct study of

the Japan Environment and Children’s Study (JECS). The JECS is a nationwide, government-

funded birth cohort study, evaluating the impact of certain environmental factors on child

health and development. The detailed study design has been previously described [28]. A total

of 103,000 parent-child pairs were recruited from 15 areas in Japan from January 2011 to

March 2014. Self-administered questionnaires were completed periodically, during pregnancy

and after childbirth. A flowchart of the recruitment and exclusion process for women in the

study is shown in Fig 1. At Miyagi Regional Center, 9,318 pregnant women participated in the

main study and 3,793 agreed to participate in an adjunct study. Written informed consent was

obtained from all participants. The adjunct study questionnaires were not sent to 103 women

who were excluded due to various reasons. Questionnaires were sent to 3,690 women, and
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3,160 women returned the questionnaires (collection ratio 85.6%). In addition, women with

missing critical data were excluded, including 1,096 women with missing menstrual pain data.

Furthermore, 4 women with missing data regarding fish consumptions/preferences were

excluded, leaving 2,060 participants with data available for the study.

This study was approved by the Ethics Committee of Tohoku University School of Medi-

cine (2021-1-187) and was therefore performed in accordance with the ethical standards laid

down in the 1964 Declaration of Helsinki and its later amendments.

Data collection

Self-administered questionnaires were administered at 12–16 weeks of gestation, 24–28 weeks

of gestation, delivery, six months after delivery, and 1.5 years after delivery. We gathered data

on demographic factors (physical, mental health, lifestyle, occupation, environmental expo-

sure, habitation), and socioeconomic status, among other factors [29].

Menstrual pain. The questionnaire sent to participants at 1.5 years after delivery con-

tained data on the characteristics of menstruation. Based on the experience of the preceding

three months, participants were asked to answer the question, "What is the degree of pain dur-

ing menstruation?". Participants rated their degree of menstrual pain based on their individual

discretion because no clear criteria, such as impact on daily life, were set for the degree of men-

strual pain. The degree of menstrual pain was classified into four categories: "painless," "mild,"

"moderate," and "severe" (most intolerable). To make the analysis easier to interpret, as

reported in a previous study [30], the four categories of the severity of menstrual pain were col-

lapsed into two: "painless to mild" and "moderate to severe".

Fish intake frequency and preference. Participants were also asked about their fish intake

frequency and preference in a questionnaire at 1.5 years after delivery. Fish intake frequency

was classified into four categories: “< 1 time/week” if participants do not eat fish at all or eat

less than once a week, “1 time/week”, “2–3 times/week”, and “� 4 times/week” if participants

eat fish 4–6 times a week or every day. Regarding fish preference, we asked participants to

Fig 1. Participant selection flowchart.

https://doi.org/10.1371/journal.pone.0269042.g001
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answer the question, "Do you like eating fish?". Fish preferences were divided into three cate-

gories: "dislike" if participants disliked or slightly disliked fish, "neutral" if they did not like or

dislike fish, and "like" if they liked or slightly liked fish. The classification of fish intake fre-

quency and preference is based on the brief-type self-administered diet history questionnaire,

and its validity and reliability have been reported [31, 32].

Covariates. Based on previous studies [3, 23, 33, 34], we selected baseline characteristics

as covariates and categorized. S1 Table presents the details on the covariates used.

Statistical analysis

Group differences in baseline characteristics were evaluated using the chi-square test. Contin-

uous variables were compared by one-way analysis of varianve (ANOVA). We evaluated the

prevalence of moderate-to-severe menstrual pain by fish intake frequency and preference and

estimated the risk of moderate-to-severe menstrual pain. A logistic regression analysis and a

multivariable logistic regression analysis were performed to calculate the odds ratios (OR) and

95% confidence intervals (CI). Model 1 was a simple model. Model 2 was adjusted for the fol-

lowing potential confounding factors: age, body mass index (BMI), smoking habit, passive

smoking, alcohol intake, couple’s education level, employment, family income, marital status,

parity, fetal number, mode of delivery, obstetric complication, age at menarche, history of

gynecological disease and mental illness, and postnatal depression. All the possible confound-

ing factors were classified into categories as shown in Table 1, with missing values also catego-

rized as Missing, and then used for adjustment. In the trend test, each category was evaluated

as a continuous variable. In this study, missing covariates were included in multivariable logis-

tic regression analyses as dummy variables. In addition, all baseline characteristics were strati-

fied, and we evaluated the interaction between characteristics and fish intake frequency for the

risk of moderate-to-severe menstrual pain.

Two-sided p values less than 0.05 were considered statistically significant. All analyses were

performed using SAS version 9.4 software (SAS Institute Inc., Cary, NC, USA).

Results

Table 1 shows the baseline characteristics and the prevalence of menstrual pain, categorized

according to fish intake frequency. When participants were stratified by the fish intake fre-

quency, the average ages in the “< 1 time/week” and “� 4 times/week” groups were 30.5 and

32.3 years (p< 0.01). Other distributions in the “< 1 time/week” and “� 4 times/week” groups

were as follows: participants’ last education was university, 44.2% and 57.5% (p = 0.02), annual

household incomes of< 4 million JPY, 55.8% and 36.2% (p = 0.01); primiparous women,

46.7% and 38.8% (p = 0.01); and a history of mental illness, 12.7% and 5.6% (p = 0.04), respec-

tively. Moderate-to-severe menstrual pain was significantly more common in the "< 1 time/

week" group (38.0%) than in the "1 time/week " (26.9%),"1 time/week " (27.8%), and "< 1

time/week " groups (23.9%) (p< 0.001).

S2 Table shows the baseline characteristics and the prevalence of menstrual pain, catego-

rized according to fish preference. The “dislike” and “like” groups, respectively, comprised

53.7% and 47.3% of workers and 21.6% and 12.6% of women with postnatal depression. Unlike

women who liked fish, women who disliked fish tended to be workers and have postpartum

depression. The “like,” “neutral,” and “dislike” groups had moderate-to-severe menstrual pain

(27.7%, 27.6%, and 34.4%, respectively).

Table 2 shows the results of the logistic regression analyses evaluating the association

between fish intake frequency and the incidence of moderate-to-severe menstrual pain.

Regarding fish intake frequency, in Model 1, the “1 time/week,” “2–3 times/week,” and “� 4
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Table 1. Baseline characteristics according to fish intake frequency.

Fish intake frequency

<1 time/week 1 time/week 2–3 times/ week �4 times/ week p value�

N(%) 197(9.6) 413(20.1) 1182(57.4) 268(13.0)

Age (years)

Mean (SD) 30.5(5.0) 31.9(5.0) 32.1(5.0) 32.3(5.0) <0.001

�24 27(13.7) 26(6.3) 73(6.2) 17(6.3) 0.003

25–29 56(28.4) 108(26.2) 293(24.8) 55(20.5)

30–34 63(32.0) 149(36.1) 384(32.5) 102(38.1)

35–39 36(18.3) 88(21.3) 326(27.6) 65(24.3)

�40 9(4.6) 33(8.0) 78(6.6) 19(7.10

Missing 6(3.1) 9(2.2) 28(2.4) 10(3.7)

BMI (kg/m2)

<18.5 28(14.2) 41(9.9) 130(11.0) 32(11.9) 0.67

18.5–24.9 132(67.0) 287(69.5) 806(68.2) 176(65.7)

�25 25(12.7) 68(16.5) 188(15.9) 42(15.7)

Missing 12(6.1) 17(4.1) 8(4.9) 18(6.7)

Smoking habit

Non-smoker 163(82.7) 359(86.9) 1023(86.6) 231(86.2) 0.46

Current smoker 26(13.2) 48(11.6) 134(11.3) 29(10.8)

Missing 8(4.1) 6(1.5) 25(2.1) 8(3.0)

Passive smoking

Non-smoker 104(52.8) 217(52.5) 639(54.1) 145(54.1) 0.58

Current smoker 81(41.1) 183(44.3) 505(42.7) 113(42.2)

Missing 12(6.1) 13(3.2) 38(3.2) 10(3.7)

Alcohol intake

None 137(69.5) 274(66.3) 792(67.0) 179(66.8) 0.68

Current drinker 58(29.4) 135(32.7) 370(31.3) 82(30.6)

Missing 2(1.0) 4(1.0) 20(1.7) 7(2.6)

Maternal educational level

Junior high school 8(4.1) 27(6.5) 50(4.2) 9(3.4) 0.02

High school 100(50.8) 191(46.3) 487(41.2) 101(37.7)

College 87(44.2) 188(45.5) 632(53.5) 154(57.5)

Missing 2(1.0) 7(1.7) 13(1.1) 4(1.5)

Paternal educational level

Junior high school 19(9.6) 26(6.3) 77(6.5) 16(6.0) 0.25

High school 92(46.7) 230(55.7) 598(50.6) 133(49.6)

College 85(43.2) 149(36.1) 493(41.7) 114(42.5)

Missing 1(0.5) 8(1.9) 14(1.2) 5(1.9)

Employment

Homemaker 104(52.8) 195(47.2) 549(46.5) 116(43.3) 0.25

Worker 79(40.1) 200(48.4) 576(48.7) 137(51.1)

Missing 14(7.1) 18(4.4) 57(4.8) 15(5.6)

Family income (×104 JPY)

�199 15(7.6) 21(5.1) 52(4.4) 9(3.4) 0.01

200–399 5(48.2) 158(38.3) 408(34.5) 88(32.8)

400–599 38(19.3) 113(27.4) 349(29.5) 80(29.9)

�600 34(17.3) 80(19.4) 272(23.0) 66(24.6)

Missing 15(7.6) 41(9.9) 101(8.5) 25(9.3)

(Continued)
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Table 1. (Continued)

Fish intake frequency

<1 time/week 1 time/week 2–3 times/ week �4 times/ week p value�

N(%) 197(9.6) 413(20.1) 1182(57.4) 268(13.0)

Marital status

Married 181(91.9) 388(94.0) 1135(96.0) 254(94.8) 0.07

Others 15(7.6) 22(5.3) 46(3.9) 12(4.5)

Missing 1(0.5) 3(0.7) 1(0.1) 2(0.8)

Parity

Primipara 92(46.7) 146(35.4) 401(33.9) 104(38.8) 0.01

Multipara 102(51.8) 265(64.2) 761(64.4) 159(59.3)

Missing 3(1.5) 2(0.5) 20(1.9) 5(1.9)

Fetal number

Singleton 195(99.0) 409(99.0) 1177(99.6) 266(99.3) 0.55

Multiple 2(1.0) 4(1.0) 5(0.4) 2(0.8)

Mode of delivery

Transvaginal 166(84.3) 340(82.3) 72(82.2) 214(79.9) 0.66

Caesarean 31(15.7) 73(17.7) 210(17.8) 54(20.2)

Obstetric complications

None 110(55.8) 236(57.1) 667(56.4) 152(56.7) 0.90

Yes 87(44.2) 175(42.4) 510(43.2) 116(43.3)

Missing 0(0.0) 2(0.5) 5(0.4) 0(0.0)

Age at menarche

�11 56(28.4) 143(34.6) 378(32.0) 81(30.2) 0.14

12–13 95(48.2) 198(47.9) 563(47.6) 134(50.0)

�14 39(19.8) 62(15.0) 222(18.8) 42(15.7)

Missing 7(3.6) 10(2.4) 19(1.6) 11(4.1)

History og gynecological disease

No 184(93.4) 89(94.2) 1087(92.0) 247(92.2) 0.30

Yes 13(6.6) 23(5.6) 95(8.0) 20(7.5)

Missing 0(0.0) 1(0.2) 0(0.0) 1(0.4)

History of mental illness

No 172(87.3) 376(91.0) 1093(92.5) 252(94.0) 0.04

Yes 25(12.7) 36(8.7) 89(7.5) 15(5.6)

Missing 0(0.0) 1(0.2) 0(0.0) 1(0.4)

Postnatal depression (EPDS�9 points)

No 157(79.7) 337(81.6) 1008(85.3) 232(88.6) 0.18

Yes 33(16.8) 68(16.5) 151(12.8) 30(11.2)

Missing 7(3.6) 8(1.9) 23(2.0) 6(2.2)

Menstrual pain

No pain 35(17.8) 75(18.2) 210(17.8) 55(20.5) <0.001

Mild 87(44.2) 227(55.0) 643(54.4) 149(55.6)

Moderate 57(28.9) 92(22.3) 299(25.3) 55(20.5)

Severe 18(9.1) 19(4.6) 30(2.5) 9(3.4)

� Calculated using chi-square tests for categorical variables or a one-way ANOVA for continuous normally distributed variables.

SD, standard deviation; BMI, body mass index; JPY, Japanese yen; EPDS, Edinburgh Postnatal Depression Scale; ANOVA, analysis of variance

https://doi.org/10.1371/journal.pone.0269042.t001
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times/week” groups had a significantly lower risk of moderate-to-severe menstrual pain than

the “< 1 time/week” group (“1 time/week”: OR = 0.60; 95% CI, 0.42–0.86, “2–3 times/week”:

OR = 0.63; 95% CI, 0.46–0.96 and “� 4 times/week”: OR = 0.51; 95% CI, 0.34–0.76). After

adjusting for possible confounding factors (Model 2), the associations remained significant (“1

time/week”: adjusted OR [aOR] = 0.59; 95% CI, 0.41–0.86, “2–3 times/week”: aOR = 0.64; 95%

CI, 0.45–0.90 and “� 4 times/week”: aOR = 0.52; 95% CI, 0.34–0.80). Furthermore, a trend

analysis using Model 2 showed a statistically significant tendency for infrequent fish intake to

increase the risk of moderate-to-severe menstrual pain (trend p = 0.02).

Table 3 shows the results of the logistic regression analyses evaluating the association

between fish preference and the incidence of moderate-to-severe menstrual pain. Regarding

fish preference, no significant associations were observed in both Models 1 and 2.

Stratified analysis by all baseline characteristics showed that smoking history and parity sig-

nificantly influenced the association between fish intake frequency and moderate-to-severe

menstrual pain. Fig 2 shows the OR of moderate-to-severe menstrual pain stratified by smok-

ing habit and parity.

Table 2. Results of logistic regression analyses evaluating the association between fish intake frequency or fish preference and menstrual pain severity.

Fish intake frequency

<1 time/ week 1 time/ week 2–3 times/ week �4 times/ week P for trend

(n = 197) (n = 413) (n = 1,182) (n = 268)

OR OR OR OR

(95% CI) (95% CI) (95% CI) (95% CI)

Model 1 1.00 0.60 0.63 0.51 <0.001

(ref) (0.42–0.86) (0.46–0.86) (0.34–0.76)

Model 2 1.00 0.59 0.64 0.52 0.02

(ref) (0.41–0.86) (0.45–0.90) (0.34–0.80)

OR, odds ratio; CI, confidence interval

Model 1: A crude model

Model 2: A multivariate model adjusting for age, body mass index, smoking habit, passive smoking, alcohol intake, education level of couple, job, family income, marital

status, parity, fetal number, mode of delivery, obstetric complication, age at menarche, history of gynecological disease, history of mental illness, and postnatal

depression.

https://doi.org/10.1371/journal.pone.0269042.t002

Table 3. Results of logistic regression analyses evaluating the association between fish preference and menstrual pain severity.

Fish preference

Like Neutral Dislike P for trend

(n = 1,593) (n = 333) (n = 134)

OR OR OR

(95% CI) (95% CI) (95% CI)

Model 1 1.00 0.99 1.37 0.20

(ref) (0.77–1.30) (0.94–1.98)

Model 2 1.00 0.95 1.14 0.72

(ref) (0.72–1.24) (0.78–1.73)

OR, odds ratio; CI, confidence interval

Model 1: A crude model

Model 2: A multivariate model adjusting for age, body mass index, smoking habit, passive smoking, alcohol intake, education level of couple, job, family income, marital

status, parity, fetal number, mode of delivery, obstetric complication, age at menarche, history of gynecological disease, history of mental illness, and postnatal

depression.

https://doi.org/10.1371/journal.pone.0269042.t003
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In non-smokers, there was an association of fish intake frequency with menstrual pain,

while there was no association of fish intake frequency and menstrual pain in current smokers,

showing a significant negative interaction (p for interaction = 0.02). Multiparous women

showed a less statistically significant but negative tendency for an association of fish intake fre-

quency with menstrual pain, and primiparas showed a stronger association between fish intake

frequency and menstrual pain, with significant positive interactions (p for interaction = 0.05).

All baseline characteristics, except the smoking history and parity, did not affect between the

association fish intake frequency and risk of moderate-to-severe menstrual pain (p for

interaction > 0.1). In addition, the basic characteristics according to smoking habit or parity

are shown in S3 Table. S3 Table shows that, compared with non-smokers, current smokers

were younger, overweight, passive smokers, poorly educated, had a low income, had obstetric

complications, and had postnatal depression. Compared with multiparous women, primiparas

Fig 2. Odds ratio (OR) for moderate-to-severe menstrual pain stratified by smoking habit and parity. □Model 1: crude model ■Model 2: multivariate

model adjusting for age, body mass index, smoking habit, passive smoking, alcohol intake, education level of couple, job, family income, marital status,

parity, fetal number, mode of delivery, obstetric complication, age at menarche, history of gynecological disease, history of mental illness, postnatal

depression.

https://doi.org/10.1371/journal.pone.0269042.g002
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were younger, non-smokers, had fewer obstetric complications, and were more likely to have

postnatal depression.

Discussion

There was a significant negative association between fish intake frequency and menstrual pain.

No association was observed between preference of fish and menstrual pain. In the present

study, we adjusted for many covariates, and only few studies have been able to adjust for such

a large number of covariates to examine the association between fish intake frequency and the

risk of menstrual pain.

Grandi et al. [3] reported no association between fish consumption and menstrual pain, but

we found an association after examining the fish intake frequency in more detail. Previous

study [25] reporting that menstrual pain was correlated with low intake of n-3 PUFAs in fish,

was limited by small population and social and environmental factors were not considered,

but our study had a large population and was able to adjust for many covariates. Several ran-

domized clinical trials [26, 35] have reported that fish oil is effective for menstrual pain, and

our study supports this.

PG release is a pathogenetic factor in dysmenorrhea [6, 10]. A series of structural and bio-

logical PGs are formed from a series of different fatty acids. PGE2 and PGF2α, which are

metabolites of n-6 fatty acids, are pro-inflammatory. The increased release of PGE2 and

PGF2α, allegedly from cell disruption during endometrial sloughing, causes hypercontraction

of the myometrium, resulting in ischemia and hypoxia of the uterine muscle, and ultimately,

pain [10, 24]. Fish are a rich source of n-3 PUFAs, which inhibit the synthesis of endometrial

PGF2α by competing with arachidonic acid (AA), a precursor of cyclooxygenase-2 [36]. N-3

PUFAs can also inhibit AA formation at the level of δ6-desaturase [37]. These effects of n-3

PUFAs may relieve menstrual pain.

In addition to n-3 PUFAs, fish are rich in nutrients, such as vitamin D and vitamin E,

which may affect menstrual pain. Postnatal depression was reported to be more strongly asso-

ciated with fish intake than n-3 PUFAs intake alone [38]. Vitamin D and the vitamin D recep-

tor are involved in calcium homeostasis and different metabolic pathways as well as

modulation of reproductive processes in humans [39]. The endometrium is a vitamin D target,

and vitamin D receptor is expressed in the human uterus [40]. Vitamin D reduces the synthesis

of PGs [41]. A single oral dose of vitamin D improved primary dysmenorrhea [42]. Vitamin E

also improves menstrual pain. Vitamin E has an antioxidant effect, which reduces phospho-

lipid peroxidation and inhibits the release of AA and its conversion to PGs [43, 44]. Therefore,

it can play a significant role in relieving the severity of dysmenorrhea [43, 45]. On the contrary,

there are studies that each nutrient alone is ineffective for alleviating menstrual pain [27, 46]

or that a combination of nutrients enhances the effect against menstrual pain [26]. Fish may

contain ω-3 fatty acids, vitamin D, and vitamin E, which may reduce menstrual pain.

There was a statistically significant negative interaction between “smoking habit” and “fish

intake frequency” for moderate-to-severe menstrual pain. Some studies have suggested that

nicotine, the major component in tobacco, could cause vasoconstriction, which can result in

myometrial contraction due to hypoxia [1, 47]. Vasoconstriction reduces endometrial blood

flow, causing menstrual pain. Smoking reduces the benefit of fish intake on menstrual pain.

There was a statistically significant positive interaction between being “primipara” and “fish

intake frequency” for moderate-to-severe menstrual pain. In our study, primiparas were youn-

ger and more likely to have postnatal depression than multiparous women. Age and postnatal

depression are associated with menstrual pain [48–50]; therefore, it is suggested that the pri-

mipara population may have been more susceptible to fish intake effects.
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As reported in the Japanese dietary survey [51], fish intake among Japanese people is

decreasing year by year, especially in young people. In this study, there was no difference in

fish preference among different age groups, but the proportion of young people was high in

the low fish intake group. This study population is representative of the real-world situation in

Japan. Although it is known that fish are good for human health [15], several factors can influ-

ence the frequency of fish intake, such as price, supply, substitute goods, income, and taste.

However, the reasons for lower fish intake among young people is not clear.

The participants in the JECS may be a health-conscious population, and fish preferences

and intake frequencies may not always match because the participants may dislike, but still

consume fish, for health reasons. In Japan, fish is more expensive than meat [51]; therefore,

not all individuals who like fish can buy it. In Japan’s food-oriented survey, "health-oriented,"

"simplified-oriented," and "economic-oriented" are ranked high [51]. It is speculated that fish

preference and menstrual pain may not be related due to various factors.

There are several limitations to our study. First, because of its cross-sectional design, we

were unable to clarify causality. Second, the sample size was relatively small; thus, our findings

should be interpreted with caution. Third, this study assessed only fish intake frequency and

may not accurately reflect fish consumption or type of fish; therefore, we could not assess the

total intake of each nutrient, including n-3 fatty acids. On the other hand, a self-reported pop-

ulation with a high fish intake may have a higher n-3 PUFA bioavailability than one with a low

fish intake [52]. This study used a self-administered questionnaire and may lack objective diag-

nosis. In addition, the influence of non-reported food items, caloric intake, or prenatal fish

intake could not be excluded.

Conclusion

There was a significant negative association between fish intake frequency and the risk of men-

strual pain in Japan. The possible role of fish intake in alleviating menstrual pain is worth a

closer examination using other study designs, such as longitudinal and/or intervention studies.

It is suggested that fish intake can reduce or prevent menstrual pain.
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33. ArslantaşH, Abacigil F, Çinakli Ş. Relationship between premenstrual syndrome and basic personality

traits: a cross-sectional study. Sao Paulo Med J. 2018; 136: 339–345. https://doi.org/10.1590/1516-

3180.2018.0061240418 PMID: 30110077

34. Watanabe Z, Nishigori H, Tanoue K, Tanaka K, Iwama N, Satoh M, et al. Preconception dysmenorrhea

as a risk factor for psychological distress in pregnancy: the Japan Environment and Children’s Study. J

Affect Disord. 2019; 245: 475–483. https://doi.org/10.1016/j.jad.2018.11.061 PMID: 30428448

35. Ghasemi M, Mehrpooya M, Ghasemi F, Shahbazi F. One-Stage Angioplasty and Stenting of Ostium of

Left Common Carotid Artery and Stenting of Left Internal Carotid Artery. Acta Med Iran. 2017; 55: 79–

81. PMID: 28188949

36. Wathes DC, Abayasekara DR, Aitken RJ. Polyunsaturated fatty acids in male and female reproduction.

Biol Reprod. 2007; 7: 190–201. https://doi.org/10.1095/biolreprod.107.060558 PMID: 17442851

37. Drevon CA. Marine oils and their effects. Nutrition Reviews. 1992; 50: 38–45. https://doi.org/10.1111/j.

1753-4887.1992.tb01288.x PMID: 1608564

38. Hamazaki K, Takamori A, Tsuchida A, Kigawa M, Tanaka T, Ito M, et al. Dietary intake of fish and n-3

polyunsaturated fatty acids and risks of perinatal depression: the Japan Environment and Children’s

Study (JECS). J Psychiatr Res. 2018; 98: 9–16. https://doi.org/10.1016/j.jpsychires.2017.11.013 PMID:

29253720

39. Holick MF. Vitamin D deficiency. N Engl J Med. 2007; 357: 266–281. https://doi.org/10.1056/

NEJMra070553 PMID: 17634462

40. Lerchbaum E, Obermayer-Pietsch B. Vitamin D and fertility: a systematic review. Eur J Endocrinol.

2012; 166: 765–778. https://doi.org/10.1530/EJE-11-0984 PMID: 22275473

41. Viganò P, Lattuada D, Mangioni S, Ermellino L, Vignali M, Caporizzo E, et al. CyclinG and early preg-

nant endometrium as a site of regulated expression of the vitamin D system. J Mol Endocrinol. 2006;

36: 415–424. https://doi.org/10.1677/jme.1.01946 PMID: 16720713

42. Lasco A, Catalano A, Benvenga S. Improvement of primary dysmenorrhea caused by a single oral dose

of vitamin D: results of a randomized, double-blind, placebo-controlled study. Arch Intern Med. 2012;

172: 366–367. https://doi.org/10.1001/archinternmed.2011.715 PMID: 22371927

43. Pakniat H, Chegini V, Ranjkesh F, Hosseini MA. Comparison of the effect of vitamin E, vitamin D and

ginger on the severity of primary dysmenorrhea: a single-blind clinical trial. Obstet Gynecol Sci. 2019;

62: 462–468. https://doi.org/10.5468/ogs.2019.62.6.462 PMID: 31777743

44. Saboori S, Falahi E, Birjandi M, Hesami S, Veisi F, Hosseini MA, et al. Could co-administration of vita-

mins E and C increase total antioxidant capacity? A systematic review and meta-analysis. Curr Top

Nutraceutical Res. 2018;16.

45. Saei Ghare Naz M, Kiani Z, Rashidi Fakari F, Ghasemi V, Abed M, Ozgoli G. The effect of micronutri-

ents on pain management of primary dysmenorrhea: a systematic review and meta-analysis. J Caring

Sci. 2020; 9: 47–56. https://doi.org/10.34172/jcs.2020.008 PMID: 32296659

46. Rahnemaie FS, Afrakhteh M, Nasiri M, Zayeri F, Vafa M, Ozgoli G. Relationship between serum vitamin

D with severity of primary dysmenorrhea and associated systemic symptoms in dormitories students of

Shahid Beheshti University of Medical Sciences. Iran J Obstet Gynecol Infertil. 2019; 22: 44–53.

47. Hornsby PP, Wilcox AJ, Weinberg CR. Cigarette smoking and disturbance of menstrual function. Epide-

miology. 1998; 9: 193–198. https://doi.org/10.1097/00001648-199803000-00016 PMID: 9504290

48. Nohara M, Momoeda M, Kubota T, Nakabayashi M. Menstrual cycle and menstrual pain problems and

related risk factors among Japanese female workers. Ind Health. 2011; 49: 228–234. https://doi.org/10.

2486/indhealth.ms1047 PMID: 21173526

49. Tavallaee M, Joffres MR, Corber SJ, Bayanzadeh M, Rad MM. The prevalence of menstrual pain and

associated risk factors among Iranian women. J Obstet Gynaecol Res. 2011; 37: 442–451. https://doi.

org/10.1111/j.1447-0756.2010.01362.x PMID: 21208343

50. Meng L, Li J, Cheng Y, Wei T, Du Y, Peng S. Dysmenorrhea increased the risk of postpartum depres-

sion in Chinese Han parturients. Sci Rep.: 2019: 9: 16579. https://doi.org/10.1038/s41598-019-53059-

8 PMID: 31719600

51. Japan F. FY2018 trends in fisheries FY2019 fisheries policy white paper on fisheries. Summary. 2018.

52. Wakai K, Ito Y, Kojima M, Tokudome S, Ozasa K, Inaba Y, et al. Intake frequency of fish and serum lev-

els of long-chain n-3 fatty acids: a cross-sectional study within the Japan Collaborative Cohort Study. J

Epidemiol. 2005; 15: 211–218. https://doi.org/10.2188/jea.15.211 PMID: 16276030

PLOS ONE Association of fish intake with menstrual pain

PLOS ONE | https://doi.org/10.1371/journal.pone.0269042 July 21, 2022 13 / 13

https://doi.org/10.2188/jea.je20110075
http://www.ncbi.nlm.nih.gov/pubmed/22343326
https://doi.org/10.1590/1516-3180.2018.0061240418
https://doi.org/10.1590/1516-3180.2018.0061240418
http://www.ncbi.nlm.nih.gov/pubmed/30110077
https://doi.org/10.1016/j.jad.2018.11.061
http://www.ncbi.nlm.nih.gov/pubmed/30428448
http://www.ncbi.nlm.nih.gov/pubmed/28188949
https://doi.org/10.1095/biolreprod.107.060558
http://www.ncbi.nlm.nih.gov/pubmed/17442851
https://doi.org/10.1111/j.1753-4887.1992.tb01288.x
https://doi.org/10.1111/j.1753-4887.1992.tb01288.x
http://www.ncbi.nlm.nih.gov/pubmed/1608564
https://doi.org/10.1016/j.jpsychires.2017.11.013
http://www.ncbi.nlm.nih.gov/pubmed/29253720
https://doi.org/10.1056/NEJMra070553
https://doi.org/10.1056/NEJMra070553
http://www.ncbi.nlm.nih.gov/pubmed/17634462
https://doi.org/10.1530/EJE-11-0984
http://www.ncbi.nlm.nih.gov/pubmed/22275473
https://doi.org/10.1677/jme.1.01946
http://www.ncbi.nlm.nih.gov/pubmed/16720713
https://doi.org/10.1001/archinternmed.2011.715
http://www.ncbi.nlm.nih.gov/pubmed/22371927
https://doi.org/10.5468/ogs.2019.62.6.462
http://www.ncbi.nlm.nih.gov/pubmed/31777743
https://doi.org/10.34172/jcs.2020.008
http://www.ncbi.nlm.nih.gov/pubmed/32296659
https://doi.org/10.1097/00001648-199803000-00016
http://www.ncbi.nlm.nih.gov/pubmed/9504290
https://doi.org/10.2486/indhealth.ms1047
https://doi.org/10.2486/indhealth.ms1047
http://www.ncbi.nlm.nih.gov/pubmed/21173526
https://doi.org/10.1111/j.1447-0756.2010.01362.x
https://doi.org/10.1111/j.1447-0756.2010.01362.x
http://www.ncbi.nlm.nih.gov/pubmed/21208343
https://doi.org/10.1038/s41598-019-53059-8
https://doi.org/10.1038/s41598-019-53059-8
http://www.ncbi.nlm.nih.gov/pubmed/31719600
https://doi.org/10.2188/jea.15.211
http://www.ncbi.nlm.nih.gov/pubmed/16276030
https://doi.org/10.1371/journal.pone.0269042

