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‘ ABSTRACT ’ Primary dysmenorrhea is a gynecological problem of women in their reproductive age which adversely affect quality of
life. This study was designed to determine the prevalence of dysmenorrhea and associated risk factors for incidence of

primary dysmenorrhea among adolescent females. Further this study attempted to determine the factors associated with degree of primary
dysmenorrhea. This is a cross sectional questionnaire based study conducted among 1646 adolescent female having age limit 14-19 years. Only
unmarried adolescent females were included in the study however, females with gynecological, psychological or other medical problems were
excluded from the study. We used Visual analogue scale (VAS) for pain rating. Socio-demographic, life style and behavior and menstrual
characteristics were obtained through interviews with the help of pretested questionnaire. The descriptive data analysis, chi-square test and
multivariate logistic regression analysis was done. The significance level of the tests were considered at a significance level of 0.05. Prevalence
of dysmenorrhea was 88.94%. Among dysmenorrhea 22.40% was under severe category. There was no significant difference of prevalence of
dysmenorrhea between Hindu and Muslim. Family history of dysmenorrhea strongly increase the risk of dysmenorrhea and its pain intensity.
Among lifestyle characteristics skipping breakfast and frequency of junk food intake significantly increase the risk of dysmenorrhea and degree
of menstrual pain. Among reproductive characteristics irregularity of menstrual cycle, bleeding duration and release of clot blood during
menstruation are significantly associated with primary dysmenorrhea. In conclusion the results of our study suggested that primary
dysmenorrhea is a significant for a large proportion of adolescent females. Positive family history of dysmenorrhea, Junk food intake, Skipping
breakfast, irregular menstruation, release of clot blood during menstruation and duration of menstrual bleeding are significantly associated with

risk of primary dysmenorrhea and its pain intensity.
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INTRODUCTION

Dysmenorrhea is a painful cramping sensation in the lower abdomen
which may also radiate to the back and thighs. Such cramping
sensation is accompanied by other symptoms including headache,
sweating, nausea and vomiting. There are two category of
dysmenorrhea viz. primary and secondary dysmenorrhea. Primary
dysmenorrhea defines as menstrual pain without any pelvic pathology
and usually happens within a year of menarche (1). Secondary
dysmenorrhea refers to a menstrual pain caused by organic pelvic
pathology such as endometriosis and arises later in life (2). It is the
most common among all gynecological complaints.

Dysmenorrhea, disrupt the quality of life and social activities of young
women (3). 3-33% women suffer in severe pain lasting for 1-3 days in
each monthly menstrual cycle (4). Severe dysmenorrhea causes
inability to function and absence from occupation (5). Dysmenorrhea
has socioeconomic impacts because of the increased need of medical
care and associated medical costs as well as decreased women's
effectiveness in day-to-day tasks (6). Dysmenorrhea has negative
impact on daily life, lower education performance at puberty, poor
sleep quality and mood resulting in anxiety and depression (7).

The prevalence of dysmenorrhea varies across different countries from
16 to 91% (6, 8). Greater prevalence (67% to 90%) was observed in
young women aged 17-24 years (9, 10). 93% of senior high school girls
suffer in menstrual pain (8). Indian studies reported prevalence
varying from 50% to 87.8% among adolescents (11, 12).

In literature survey a wide range of risk factors for dysmenorrhea have
been identified with controversial findings. Severity of menstrual pain
have been associated with age (13, 14), smoking (15), age of menarche
(16) and menstrual flow (17 and stress (18). Negative or inconclusive
results was reported for alcohol consumption (19), physical activity

(16).

However, most of these data were international. The aim of this study
was to confirm the association between severity of menstrual pain with
demographic, life style and behavior and reproductive factors among
unmarried adolescent female. This study explores the prevalence of
dysmenorrhea and its associated risk factors.

MATERIAL & METHODS
Subject: A cross-sectional study was done in Hooghly district. The

population was unmarried Bengali female adolescent students who
were randomly selected from colleges and schools in the age group
between 14 to 19 years. Willingness of the subject was considered. A
total of 1646 female students were involved in the study. Students
having age less than 14 years or more than 19 years, those who were
taking regular drugs or hormonal therapy and suffering from chronic
disorders including diabetes mellitus, clinically established
hypertension, liver cirrhosis and kidney disease, suffering with
secondary dysmenorrhea were excluded from the study.

Questionnaire:

A self-administered questionnaire having questions related to their
age, menarche age, different life style factors & menstrual factors such
as menarche age, duration of menses, regularity, pain etc. were applied.
The questionnaires were translated to the local language (Bengali) as
well.

Anthropometric measurement:

Anthropometric parameters like height, weight and mid upper arm
circumference were determined according to standard method (20)
and BMI was calculated.

VAS (Visual Analogue Scale):

The intensity of menstrual pain was assessed by using visual analogue
scale (21). The visual analogue scale is a 100 mm long scale. VAS had
been recommended: no pain (0-4mm), mild pain (5-44mm), moderate
pain (45-74mm), and severe pain (75-100mm).All students are divided
into four classes on the basis of scores obtained from VAS.

Statistical analysis: Quantitative data was presented as percentage
and/or mean + standard deviation. T-test was done to determine
significant of difference between females with dysmenorrhea and
without dysmenorrhea. Chi-square test was applied to determine
significant of association between dysmenorrhea and study factors.
Correlation coefficient (r) between dysmenorrhea and continuous
factors were estimated. Also the predictive risk factors of
dysmenorrhea were evaluated using multivariate logistic regression
analysis. The significance level of the tests were considered at a
significance level of 0.05.

RESULTS
Socio demographic characteristics: Initially 1698 students
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participated in the study. 13 respondents withdraws their names due to
shortage of time. 39 students excluded from the analysis due to
incomplete answer in questionnaires. Thus actual participants was
1646.

Demographic characteristics of study population were given in table-
1. Average age of participants was  15.91 + 1.27 years ranging from 14
to 19 years. Anthropometric parameters like height and weight were
determine and BMI was calculated. . Mean value of BMI was 21.02 +
4.42 kg/m* 67% females coming from a family having previous history
of dysmenorrhea. Most of the study population 1280 (77.76%) were
Hindu and rest 366 (22.24 %) were Muslim. Most of the mothers of
selected adolescents 1084 (65.86%) up to 10" grade in education
standard.

Prevalence of dysmenorrhea:

Age wise prevalence of primary dysmenorrhea was represented in in
table -2. As a whole 11% adolescent were non-dysmenorrhaic and rest
are dysmenorrhic. Around 43% had mild pain, 26% reported the pain
score as moderate and around 20% had severe pain score.

Lifestyle and behavioural characteristics:

50.24% of participants did not involve in exercise. All the participants
are involve in physical activity in varying degree. Around 36% of
selected subjects take 1-2 cup of tea/coffee per day while most of them
take such drink occasionally. 298 (18.1%) participant take junk food
regularly while most of them take junk food occasionally. Two-third of
selected population get adequate sleep per night. About 41.43 % eat
breakfast less than 5 days per week (table-3).

Table-1: Socio-demographic characteristics of study population

Parameter Category f;i‘}gi%;y Percentage
Age (year)1646) 14 191 11.6

15 535 32,50

16 393 23.88

17 344 20.9

18 127 7.72

19 56 34
Age of menarche <10 26 1.58
(year) 10 142 8.63

11 265 16.1

12 433 26.31

13 508 30.86

14 230 13.97

15 42 2.55
Religion Hindu 1280 77.76

Muslim 366 22.24
BMI (percentile) Istto 5" 84 5.1

6"t0 84.99"  |1315 79.89

> 85" 247 15.01
Mother Illiterate 218 ( 13.24
Education Up to 10" 1084 65.86
(grade) Up to graduate {311 18.89

;’Icl)st graduate 33 5

above
Table-2: Prevalence of primary dysmenorrhea on the basis of age
Age Non- Dysmenorrhea
(year) |dysmenorr|Mild Moderate|Severe  |Total

hea

14 29 (15.19) [85(44.50) [54 (28.27)[23 (12.04)|162 (84.81)
15 60 (11.22) (241 (45.05)[132 (24.67)[102 (19.06)|475 (88.78)
16 39 (9.92) [167 (42.49)[105 (26.72)[82 (20.87)|354 (90.08)
17 33 (9.59) [145 (42.15)[86 (25.00)[80 (23.26)|311 (90.41)
18 11 (8.67) [51(40.16) [34 (26.77)[31 (24.40)|116 (91.33)
19 10 (17.86) [24 (42.85) |12 (21.43)[10 (17.86)|46 (82.14)
Average| 182 (11.06)]713 (43.32)|423 (25.70)]328 (19.93)| 1464 (88.94),

Reproductive characteristics: There is wide variation of age of
menarche from 9 years to 15 years with mean age of 12.13 + 1.33 years.
Most of the participants experienced menarche in the age of 12-13
years. 35% respondents had regular menstrual cycle while rest were
ether very irregular pattern or some cycle are regular followed by some

irregular pattern. 55% of selected subjects had 28-35 days of cycle and
33.3% had below 28 days cycle and remaining had more than 35 days
cycle. 49% of respondents had 4-5days of menstrual flow and 33% had
more than 5 days menstrual flow. 21.4% had menstrual flow without
clot blood and rest with varying degree of clot blood in menstrual flow
(table-3).

Table-3: Socio-demographic, life style and behavior and
reproductive characteristics of study population and their
association with incidence of dysmenorrhea

Variables Sub type |Non- Dysmenorrhea | Chi-
dysmenorrhea square
Religion Hindu [152 1128 1.322%
Muslim |30 336
Mother Tliterate |23 195 3.047%
education Up to 107113 971
(grade) Upto |39 272
graduate
above 7 26
graduate
Family history |No 126 785 5.392%
Yes 56 679
Physical Less 29 (12.3) 206 (87.7) 1.319%
activity Moderate[ 116 (10.4)  [995 (89.6)
Heavy [37(12.3) 263 (87.7)
Intake of Never |22 (14.77) 127 (85.23)  |2.780™
tea/coftee Occasion|108 (10.32)  [939 (89.68)
ally
Daily 52 (11.55) 398 (88.45)
Sleep <8hr 61 (11.38) 475(88.62)  [0.088™
8hr 63 (10.84) 518 (89.16)
>8hr 58 (10.96) 471 (89.04)
Exercise Never |90 (10.88)  [737(89.12) [1.569™
Occasion |76 (10.70) 634 (89.30)
ally
Daily 16 (14.68) 93 (85.32)
Junk food Never |38 (14.45) 225 (85.55) |7.545%*
intake Occasion|120 (11.06)  [965 (88.94)
ally
Daily 24 (8.05) 274 (91.95)
Breakfast per |> 5days |92 (13.49) 590 (86.51) [2.367"
week <5days (90 (9.34) 874 (90.66)
Menstrual Regular |82 (14.23) 494 (85.77)  |9.696*
Pattern Mixed |66 (8.86) 679 (91.14)
Irregular |34 (10.46) 291 (89.54)
Release of clot [Never  [58 295 15.906*
blood Less 100 860
Moderate|22 290
Heavy |2 19
Duration of  |<28 days |45 (24.73%) |503 (75.27) [7.031%*
menstrual 28-35 111 (12.25) |795 (87.75)
cycle days
>35 days |26 (13.54) 166 (86.46)
Bleeding 1-3days (43 (14.73) 249 (85.27) |9.885*
duration 4-5 days |93 (11.52) | 714 (88.48)
>5 days |46 (8.41) 501 (91.59)
Pain radiation |No 140 823 9.658%*
Yes 42 641

Significant, NS —Non-Significant

Association of primary dysmenorrhea with study characteristics: The
association between primary dysmenorrhea and demographic factors,
lifestyle and behavioural factors was represented in table-3. We used
chi square test to investigate whether there is any association between
study parameters with incidence of primary dysmenorrhea. Among
demographic factors significant association was noted with family
history of dysmenorrhea. Among lifestyle and behavioral
characteristics incidence of primary dysmenorrhea was significantly
associated with junk food intake and skipping of breakfast. Significant
association was observed between primary dysmenorrhea
reproductive parameters like age of menarche, length of menstrual
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cycle, release of clot blood during menstruation and pattern of cycle.

Linear correlation between primary dysmenorrhea and continuous
characteristics is represented in table-4. Significant correlation was
observed between degree of primary dysmenorrhea with age,
frequency of junk food intake and menstrual duration. There was
significant negative correlation between degree of dysmenorrhea and
age of menarche. Insignificant correlation was noted with BMI and
sleep duration.

Table-4: Correlation between degree of primary dysmenorrhea
and continuous characteristics

. . correlation
Characteristics | Variable coefficient (1) p
Demographic |Age 0.059 0.0160*
BMI (-)0.029 0.24 NS
. Frequency intake *
Life style of junk food 0.084 0.0000
Reproductive |Age of menarche |(-) 0.060 0.0137*
Men;trual flow 0115 0.0000*
duration

* Significant, NS —Non-Significant

The predictive risk factors of dysmenorrhea were evaluated using
multivariate logistic regression analysis. The results of logistic
regression analysis are shown in table-5. According to this analysis
age, family history of dysmenorrhea, frequency of junk food intake,
skipping breakfast, intake of tea/ coffee, menstrual pattern, pain
radiation, pain duration and release of clot blood during menstruation
are significantly associated with menstrual pain intensity. BMI, mother
education, menstrual cycle length, physical activity, exercise and sleep
duration had statistically insignificant association with degree of
menstrual pain.

Table-5: Factors associated with degree of primary dysmenorrhea

Variables Coefficient |Std.Error [Z-statistic | Probability
Age 0.0782 0.0369 [2.1181 0.0342*
BMI -0.0253 0.0162 |-1.5587 0.1191INS
Family History ~ |0.7381 0.0942 |7.8349 0.0000*
Mother Education |-0.1155 0.0768 |-1.5032 0.1328NS
Tea intake 0.1649 0.0798  [2.0665 0.0388*
Junk food 0.3426 0.0786 |4.3585 0.0000*
Exercise 0.0742 0.0751  {0.9981 0.3231INS
Physical activity |0.0438 0.081 0.5412 0.5883NS
Sleep duration 0.0112 0.0489  |0.2297 0.8183NS
Skipping breakfast{0.3018 0.0932  |3.2372 0.0012*
Age of menarche |-0.04 0.0362 [-1.1033 0.2699NS
Cycle length -0.0559 0.0815 [-0.6859 0.4927NS
Cycle regularity |0.1479 0.0703  {2.1019 0.0356*
Bleeding duration |0.0307 0.0319 |0.9624 0.3358NS
Release blood clot|0.3527 0.0735 |4.7962 0.0000*
Pain radiation 0.9622 0.1127  |8.5402 0.0000*

* Significant, NS — Non-Significant

DISCUSSION:

In this study prevalence of dysmenorrhea was 89% among adolescent.
. Our observation is consistent with previous (22). Our study suggests
that nearly 51% of dysmenorrheic females experienced moderate to
severe dysmenorrhea while in Ethiopia 28.5% had moderate to severe,
in Malaysia 6.8% had moderate to severe and in Jordan 55.8% had
moderate to severe dysmenorrhea. Such vast differences may be due to
the scales used for assessment of pain (23-24) age variation and sample
size.

The inverse relationship between age and risk of dysmenorrhea was
reported in various studies (25, 26). In this study we observed direct
significant association of age with incidence of dysmenorrhea as well
as degree of dysmenorrhea. Such inconsistent may be due to limited
age (14 to 19 years) of the subjects.

Family history of dysmenorrhea demonstrated strong association with
incident of dysmenorrhea and menstrual pain intensity. Our result was

consistent with previous studies (27, 28). No significant associations
were detected between religion, mother education level and BMI. To
date only a few population-based longitudinal studies have
investigated the association between BMI and dysmenorrhea. In one
study reported that overweight is associated with increase pain
duration (29). But other studies failed to establish the association of
BMI with incidence of dysmenorrhea (30) and severity of
dysmenorrhea (31).

It was found that skipping breakfast increases the risk of
dysmenorrhea. Our result is consistent with previous study among
university students of Palestine (32). Sometimes skipping breakfast
causes poor absorption of nutrients leads to irregular menstruation and
increase pain intensity (33).

Statistically significant association was observed between irregular
menstrual cycles and primary dysmenorrhea. Similar result was
obtained in previous studies (32, 34). Menstrual irregularity may
induce hyperprduction of prostaglandin from endometrium which
increased uterine contraction as well as arterial vasoconstriction and
causing ischemic pain.

Statistically insignificant association was observed between Length of
menstrual cycle and degree of dysmenorrhea. A previous study on
Japanese young women aged 19 to 24 years reported no association
between lengths of menstrual cycle and degree of primary
dysmenorrhea (35).

Menstrual bleeding duration is significantly associated with the
incidence of primary dysmenorrhea. Adolescent girls who had
bleeding duration more than 5 days had more chance of getting
dysmenorrhea. Our findings is compatible with the previous results
showing dysmenorrhea is higher in women with long menstrual flows
(36,37). There is insignificant association between menstrual bleeding
duration and intensity of menstrual pain.

CONCLUSION:

Prevalence of primary dysmenorrhea was high among adolescent
females living in West Bengal, India. Family history of dysmenorrhea,
skipping breakfast, intake of junk foods, menstrual irregularity,
bleeding duration and presence of clot blood in menstrual flow are the
risk factors for primary dysmenorrhea and its intensity. BMI, Mother
education level, age, age of menarche are insignificantly associated
with incidence of dysmenorrhea or intensity of pain.

ACKNOWLEDGEMENTS

Authors thankfully acknowledge the cooperation rendered by school
authorities and students. Their kind cooperation in this investigation is
highly cherished from the core of our heart. We also acknowledge Dr.
Shyam Sundar Paul, Assistant professor of economics, Hooghly
Mobhsin College for his help in statistical analysis.

REFERENCES

1. Vincenzo DeSanctis M, Soliman A, Bemsconi S, Bianchin L, Bona G, Bozzola M, et,al.
Primary Dysmenorrhea in adolescents: prevalence, impact and recent knowledge.
Pediatr EndocrinolRev. 2015; 13(2):465-73.

2. Berek JS. Berek and Novak'sgynecology (15th edn), wolters Kluwer Health/ Lippincott
Williams and Wilkins, Philadelphia, PA,2012.

3. Tacovides S, Avidon I, Bentley A, Baker FC, Reduced quality of life when experiencing
menstrual pain in women with primary dysmenorrhea. Acta Obstet Gynecol Scand.
2014;93(2):213-217.

4. Bernardi M, Lazzeri L, Perelli F, Reis FM, Petraglia F. Dysmenorrhea and related
disorders. F1000 Research. 2017; 6(F1000 Faculty Rev):1645.
10.12688/f1000research.11682.

5. Zannoni L, Giorgi M, Spagnolo E, Montanari G, Villa G, Seracchioli R. Dysmenorrhea,
absenteeism from school and symptoms suspicious for endometriosis in adolescents. J
Pediatr Adolesc Gynecol. 2014;27(5): 258-265.

6. JuH, Jones M, Mishra G. The prevalence and risk factors of dysmenorrhea. Epidemiol
Rev.2014;36(1): 104-113

7. Vitale SG,LaRosa VL, Rapisarda AMC, Lagana AS. Impact of endometriosis on quality
of life and psychological well-being. J Psychosom Obstet Gynaecol. 2017; 38(4): 317-
319

8. Parker M, Sneddon A, Arbon P. The menstrual disorder of teenagers (MDOT) study:
determining typical menstrual patterns and menstrual disturbance in a large population
based study of Australian teenagers. BIOG.2010; 117(2):185-192).

9. Harlow SD, Ephross SA. Epidemiology of menstruation and its relevance to women's
health. Epidemiol Rev. 1995; 17(2): 265-286.

10. Kennedy S. Primary dysmenorrhea. Lancet. 1997; 349 (9059): 1116.

11.  Agarwal AK, Agarwal A. A study of dysmenorrhea during menstruation in adolescent
girls. Indian J Commun Med. 2010; 35(1): 159-164.

12. Singh AK, Singh HD, Nel B, Singh P, Tiwari P. Prevalence and severity of
dysmenorrhea: a problem related to menstruation, among first and second year female
medical students. Ind J Physiol Pharmacol. 2008; 52(4): 389-397.

13. Pullon S, Reinken J, sparrow M. Prevalence of dysmenorrhea in Wellington women. N
ZMed].1988;101(839): 52-54.

14.  Tavllace M, Joffres MR, Corber SJ, et al. The prevalence of menstrual pain and
associated risk factors among Iranial women. J Obstet Gynaecol Res. 2011; 37 (5): 442-

I INDIAN JOURNAL OF APPLIED RESEARCH | 85




Volume - 13 | Issue - 05 | May - 2023 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

20.

21.

22.

23

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

451.

Mishra GD; Dobson AJ, Schofield MJ. Cigarette smoking, menstrual symptoms and
miscarriage among young women. Aust N Z J Public Health. 2000; 24(4): 413-420.
Harlow SD, Park M. A longituidinal study of risk factors for the occurrence, duration and
severity and menstrual cramps in a cohort of college women. Br J Obstet Gynaecol.
1996;103(11): 1134-1142

Sundell G, Milsom I, Andersch B. Factors influencing the prevalence and severity of
dysmenorrhea in young women. Br J Obstet Gynaecol. 1990; 97(7): 588-594

Titilayo A, Agunbiade OM, Banjo O. et al. Menstrual discomfort and its influence on
daily academoic activities and psychological relationship among undergraduate female
students in Nigeria. Tanzan J Health Res. 2009; 11(4): 181-188.

Parazzini F, Tozzi L, Mezzopane R, et al. Cigarette smoking, alcohol consumption and
risk of primary dysmenorrhea. Endocrinology. 1994; 5(4): 469-472.

Pramanik P, Ganguli IN, Chowdhury A, Ghosh B. A study to assess the respiratory
impairments among three wheeler auto taxi driver. International J. LSc Pharma Res.
2013;3(1):94-98.

Kerststen P, White.JP,Tennant A. Is the Pain Visual Analogue Scale Linear and
Responsive to Change? An Exploration Using RaschAnalysis . PLOS ONE. 2014 June
12;9(6):1-10.

Agarwal A, Agarwal A. A study of dysmenorrhea during menstruation in adolescent
girls. Indian J Community Med. 2010,35(1): 159-164.

Lee L C, Lee P, KK Kaur. Menstruation among adolescent girls in Malaysia: A cross
sectional school survey. Singapur Medical J. 2006; 47(10): 869-874.

Zegeye BMAAM D T. Age at menarche and the menstrual pattern of secondary school
adolescents in northwest Ethiopia. BMC Women's Health. 2009; 9(29).
http:/dx.doi.org/10.1186/1472-6874-9-29.

Ohde S, Tokuda Y, Takahashi O, et al. Dysmenorrhea among Japanese women. Int J
Gynaecol Obstet, 2008; 100 (1 ): 13-17.

Weissman AM, Hartz AJ, Hansen MD, et al. The natural history of primary
dysmenorrhea: a longitudinal study. BIOG. 2004; 111(4): 345-352.
Nabal H, Mary SLH, Wan YG, Rejali Z, Sayyed MS. Prevalenmce of primary
dysmenorrhea and factors associated with its intensity among under graduate students: a
cross sectional study. Pain Management Nursing. 2015; 16(6): 855-861.

Tadese M, Kassa A, Muluneh AA, Altaye G. Prevalence of dysmenorrhea, associated
risk factors and its relationship with academic performance among graduating female
University students in Ethiopia: a cross sectional study. BMJ Open. 2021; 11:¢043814.
Doi:10.1136/bmjopen-2020-043814.

Barlow SD, Park M. A longitudinal study of risk factors for the occurance, duration and
severity of menstrual cramps in a cohort of college women. Br. J Obstet Gynaecol. 1996;
103(11): 1134-1142.

Ohde S, Tokuda Y, Takahashi O, Yanai H, Hinohara S, Fukui T. Dysmenorrhea among
Japanese women. Int J Gynaecol Obstet. 2008; 100(1): 13-17.

Sundell G, Milsom I, Andersch B. Factors influencing the prevalence and severity of
dysmenorrhea in young women. Br. J Obstet Gynaecol. 1990, 97(7): 588-594.

Abu Helwa HA, Mitaeb AA, Al-Hamshri S et al. Prevalence of dysmenorrhea and
predictors of its pain intensity among Palestinian female university students. BMC
‘Women's Health. 2018; 18:18.

Yavangi M, Amirzargar MA, Amirzargar N, et al. Ramadan fasting has any effects on
menstrual cycles? Iran J Reprod Med. 2013; 11: 145.

Tadese M, Kassa A, Muluneh AA, Altaye G. Prevalence of dysmenorrhea, associated
risk factors and its relationship with academic performance among graduating female
University students in Ethiopia: a cross sectional study. BMJ Open. 2021; 11:¢043814.
Doi: 10.1136/bmjopen-2020-043814.
Nagata C, Hirokawa K, Shimizu N, Shimizu H. Association of menstrual pain with
intakes of soy, fat and dietary fibers in Japanese women. Eur J Clin Nutr . 2005; 59(1):
88-92.

Kural MR, Noor NN, Pandit DP, Joshi T, Patil A. Menstrual characteristics and
prevalence of dysmenorrhea in college going girls. J Family Med Primary Care. 2015;
4(3):426-431

Unsal A, Ayranci U, Tozum M, Arslan G, Calik E. Prevalence of dysmenorrhea and its
effect on quality of life among a group of female university students. Ups J Med Sc.
2010;115: 138-145.

86 J| INDIAN JOURNAL OF APPLIED RESEARCH [




