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Summary. 4im.: Primary dysmenorrhea is a common health problem that affects women’s quality of life.
This study aimed to determine the relationship between dysmenorrhea, dietary inflammatory index (DII),
and C-reactive protein (CRP) serum levels. Szudy Design: This cross-sectional study was conducted between
March and June 2019 with 106 university students, including 56 with primary dysmenorrhea and 50 without
dysmenorrhea. The data were collected via a survey form including questions about the participants’ socio-
demographic characteristics and obstetric/gynecological histories, the Healthy Lifestyle Behaviors Scale II
(HLBS-II), and the Visual Analog Scale (VAS). Anthropometric measurements of the participants were
performed, their three-day food consumption record was received, their DII scores were calculated, and their
CRP level was measured. The independent samples t-test and Mann-Whitney U test were used to com-
pare the participants’ DII scores and CRP levels. A linear regression analysis was performed to determine
the relationship between dysmenorrhea, DII, and CRP level. A p-value of less than 0.05 was considered
statistically significant. Results: The DII 3rd tertile mean score of the dysmenorrhea group (5.017 + 1.231)
was higher than that of the non-dysmenorrhea group (3.681 + 1.309) (#=3.154, p=0.003). The median value
of CRP was higher in the dysmenorrhea group [0.72 (0.37-1.65)] than in the non-dysmenorrhea group
[(0.48 (0.23-1.21)] (2=2.117, p=0.034). According to the linear regression analysis, dysmenorrhea signifi-
cantly increased the CRP value by 0.471 units compared to the non-dysmenorrhea group (6=0.471; p=0.038).
Conclusion: Participants with dysmenorrhea had higher serum CRP levels and DII scores.
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Pain occurs just before or with the onset of menstruation
and lasts for the first 1-2 days. It is usually felt as a cramp

Dysmenorrhea is pain during menstruation.
Primary dysmenorrhea affects around three-quarters
of all women during their reproductive life (1). There
is no pelvic pathology in primary dysmenorrhea.
Prostaglandins play an important role in the pathophys-
iology of dysmenorrhea. Prostaglandins are associated
with inflammation, and Prostaglandin F2a (PGF2a)
and Prostaglandin E2 (PGE2) have roles in the inflam-
matory process. Increased secretion of prostaglandins
(PGF2a, PGE2) in the endometrium during the luteal
phase increases the frequency and severity of uterine con-
tractions, causing vasoconstriction, ischemia, and pain.

in the lower abdomen, waist, and thighs (1-5).

The prevalence of dysmenorrhea varies from 28%
to 90% across the world (1,3-9). Dysmenorrhea, which
adversely affects the quality of life of women, can cause
loss of productivity at work, absenteeism from school,
and increased use of painkillers (1, 4, 5, 7), therefore it
is also blamed for economic losses (5, 6).

The risk factors that affect the frequency and sever-
ity of primary dysmenorrhea are lifestyle (smoking,
alcohol consumption, eating habits, and physical activ-
ity) (3, 9-13), family history, menstrual characteristics
(age of menarche, duration of menstrual bleeding,
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amount of the bleeding, and menstrual irregularity)
(7,11-14), psychological factors (anxiety, depression,
and stress) (12), obesity, age, education level, economic
status, and quality of life (5, 6, 9, 10, 14).

It is emphasized that increasing physical activity,
decreasing stress factors, developing health awareness,
and healthy nutrition are important for coping with the
severity of dysmenorrhea (1, 3, 10, 12, 15). Nutritional
habits affect the inflammation balance in the body.
While some foods increase inflammation (pro-inflam-
mation), other foods decrease it (anti-inflaimmation).
Red meat, high-fat dairy products, processed grains,
and simple carbohydrates are pro-inflammatory foods.
The Mediterranean diet with a high consumption of
whole grains, fish, fruits, green leafy vegetables, and
olive oil and diets with a high consumption of fruits
and vegetables reduce inflammation (16, 17).

DII is used to evaluate the inflammatory effects
of different dietary patterns. Studies have reported a
positive linear relationship between diets with high
pro-inflammatory potential and diseases such as obe-
sity, diabetes, cardiovascular diseases, metabolic syn-
drome, cancer types, asthma, and depression (16-21).

CRP, an important inflammatory reaction indica-
tor, is widely used to determine the level of inflamma-
tion. CRP is a clinically recognized acute phase protein.
CRP concentration increases during the acute phase
reaction, a defensive response to inflammation, infection,
or injury (2). CRP concentration changes throughout
the menstrual cycle, in which CRP decreases (follicular
phase) as estrogen increases and CRP increases as pro-
gesterone increases (luteal phase) (22, 23).

There was no study in the literature evaluating
dysmenorrhea, DII, and CRP together. This study
aimed to determine the relationship between dysmen-
orrhea, DII, and CRP serum levels.

Material and Methods
Design and Study Population

This cross-sectional study was conducted between
March and June 2019 with nursing students in the Health
Sciences Faculty of Erciyes University. There were 1085
nursing students, including 839 females, in the 2018-
2019 academic spring semester. Students with regular
menstruation (every 22-35 days), in the first 5 days of

menstruation, and who never conceived were included in
the study. Those who had pelvic pathology (myoma, pel-
vic tumors, endometriosis, and pelvic infection), a chronic
disease, or used medication or antibiotics regularly were
excluded from the study. Pelvic pathology was eliminated
by ultrasound examination. Participants were divided into
two groups according to the presence of primary dys-
menorrhea. Students who had menstrual pain and whose
daily living activities were affected (school absenteeism,
physical activity, personal care, eating and drinking, etc.)
during menstruation were included in the dysmenorrhea
group, and those who did not have menstrual pain and
whose daily life activities were not affected during men-
struation were included in the non-dysmenorrhea group.

In this study, the independent variable was the pres-
ence of primary dysmenorrhea. Possible confounding fac-
tors were socio-demographic characteristics, menstrual
characteristics, and anthropometric parameters. For the
dependent variable of CRP, the sample size was calcu-
lated as 74, taking into account effect size (£*)=0.15,type
1 error=0.05 statistical power=0.95, one independent
variable, and four confounding factors. To reach the sam-
ple size, a poster introducing the study and containing
the contact information of the researchers was hung on
the notice board of the school between the dates of the
study after the necessary permissions were obtained. An
appointment was given to students who agreed to par-
ticipate in the study and met the study inclusion criteria
in order to meet during their menstrual phase. The study
included 106 students, including 56 with primary dys-
menorrhea and 50 without dysmenorrhea. During the
statistical analysis of the data, a post power analysis was
made for CRP, and the statistical power was calculated as
0.994, considering /2=0.169 and type 1 error=0.05. The
ethics committee approval was obtained from the Erciyes
University Non-Interventional Clinical Research Ethics
Committee (Protocol number: 2019/200).

Measurements

The data were collected in the first five days of
the menstrual cycle. The data were collected using
the face-to-face interview method through a survey
form including questions about socio-demographic
characteristics, obstetric/gynecological histories, daily
life activities, the HLBS-II, and the VAS. Afterward,

anthropometric measurements of the students were
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performed, and they were asked to record their three-
day food consumption. They were trained to use a
Food and Nutrition Photo Catalog in order to have
them accurately record the types and portions of foods
and beverages and were asked to fill out the three-day
food consumption record form. Students were asked to
keep their food and beverage consumption record for
consecutive three days, two on weekdays and one on a
weekend. A blood sample of 2 cc was drawn from the
participants and their CRP levels were measured.
Visual analog scale (VAS): The VAS was used
to determine the severity of dysmenorrhea. The scale
ranged from O to 10, where O represented no pain and
10 the worst pain. In this study, the students’ VAS
mean score was 6.33+2.04 for the dysmenorrhea group
and 0.68+1.03 for the non-dysmenorrhea group.
Healthy lifestyle behaviors scale II (HLBS-
II): The Turkish validity and reliability of HLBS-II
was performed by Bahar et al. (15), suggesting a high
degree of reliability (Cronbach’s Alpha=0.92). The scale
measures an individual’s healthy lifestyle behaviors.
This four-point Likert type scale consists of 52 items
and 6 subscales (Self-actualization, Health responsi-
bility, Exercise, Nutrition, Interpersonal relationships,
and Stress management). The total scale score indicates
the score for healthy lifestyle behaviors. The lowest
and highest scale scores are 52 and 208, respectively.
A higher score indicates a healthier lifestyle behav-
ior. All scale items are positive, scoring as “l=never”,
“2=sometimes”, “3=often”, and “4=regularly” (15).
Anthropometric Students’
height, waist circumference, and hip circumference

measurements:

were measured using a tape measure, and their body
composition (fat ratio and lean body mass), weight, and
basal metabolic rates were measured using a device for
the bioelectrical impedance analysis technique (Tanita
SC-330, Tokyo, Japan) (24). The measurements were
performed in the morning on an empty stomach, with-
out heavy physical activity in the last 48 hours, after
defecation and urination, and after removing metal
objects, shoes, and excess clothes.

Dietary Inflammatory Index (DII): Dietary
Inflammatory Index-2013 is used to determine diet-
induced inflammation (18). The DII was developed by
Cavicchia et al. (16) and revised by Shivappa et al. (18).
This index is a literature-based index in which the effect
of diet on inflammation is determined according to the

effect of 45 macro and micronutrients as well as the effect
of commonly consumed dietary components such as tea
and spices on the increase or decrease in serum levels of
pro-inflammatory and anti-inflammatory cytokines.
From food consumption records, energy, nutri-
ents, and average daily intakes of nutrients were
determined using the Computer Assisted Nutrition
Program, Nutritional Information Systems (BeBiS),
which has been developed for Turkey (BeBiS, Version
7.2,2011). Because the database of this software pro-
gram contains 29 of the 45 nutrients in the calculation
of DII, 29 nutrients were used in the DII calculation.
In this study, components that cause high DII and
have pro-inflammatory effects are energy, protein, total
fat, saturated fatty acids, cholesterol, carbohydrates,
vitamin B,,, and iron. Components that cause low DII
and have anti-inflammatory effects are monounsatu-
rated fatty acids, polyunsaturated fatty acids, omega-3
fatty acids, omega-6 fatty acids, fiber, caffeine, vitamin
A, p-carotene, vitamin D, vitamin E, thiamine, ribo-
flavin, niacin, vitamin B, folic acid, vitamin C, mag-
nesium, zinc, selenium, alcohol, and green/black tea.
The inflammatory index of each food, nutri-
ent, and energy was calculated using the formula
determined by Shivappa et al. (18). Then, each par-
ticipant’s DII score was determined by summing the
inflammatory index scores of each nutrient and energy
obtained. Subsequently, the DII scores of the groups
were divided into tertiles. A higher DII score indicates
a more pro-inflammatory diet, whereas a lower DII
score indicates a more anti-inflammatory diet.
C-reactive protein (CRP): Serum CRP values were
measured in Erciyes University Faculty of Medicine Cen-
tral Laboratory. CRP was measured to examine the sys-
temic inflammation of participants. Blood samples were
taken from the vena cubiti, put into a blood collection
tube, and vacuum sealed with gel. Serum blood samples
were centrifuged at 4000 RPM for 10 minutes. CRP levels
were measured using CRPL3 (C-Reactive Protein Gen.3,
Cobas C Systems, Roche Diagnostics, made in Germany,
Indianapolis, IN, USA). In normal healthy individuals,
CRP is a trace protein with a range of up to 5 mg/L.

Statistical analysis

All statistical analyses were performed by using

the IBM SPSS Statistics Standard Concurrent User V
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25 (IBM Corp., Armonk, New York, USA). Descrip-
tive statistics are given as unit number (n) and mean
+ standard deviation (mean + sd). The normal distri-
bution of the data for numerical variables was evalu-
ated using the Shapiro Wilk normality test and Q-Q.
graphics. The homogeneity of variances was evaluated
with the Levene test. Two group comparisons were
made using the independent samples t-test for varia-
bles with normal distribution and the Mann-Whitney
U test for variables without normal distribution. Three
group comparisons for numerical variables were evalu-
ated using Kruskal-Wallis analysis and multiple com-
parisons were evaluated using the Dunn-Bonferroni
test. Relationships between numerical variables were
evaluated using Spearman correlation analysis. Com-
parisons between categorical variables were made
using Pearson chi-square analysis. A correction for
confounding variables was made with linear regression
analysis to check the effect of the independent vari-
able on dependent variables. In univariate analyzes,
variables with a value of p <0.05 were included in the
regression model. Categorical variables were included
in the regression analysis as dummy variables. In the
case of a high correlation between numerical vari-
ables (rho = 0.500; p <0.001), one of the variables was
included in the regression model. Regarding the suit-
ability of the established model for linear regression

analysis, the Shapiro Wilk normality test and Q-Q
plot were used for normality of residuals and tolerance
and variance inflammation factor (VIF) statistics for
collinearity. The necessary assumptions were provided
for the three regression models established. A value of
p <0.05 was considered statistically significant.

Results

A total of 115 students were included in this study.
During the study, three students did not want to give
a blood sample, four students did not bring their food
consumption records, and two students were diag-
nosed with endometriosis in the ultrasound examina-
tion, therefore they were excluded from the study. As a
result, the data for 106 participants, including 56 with
primary dysmenorrhea and 50 without dysmenorrhea,
were analyzed in the study.

The group with primary dysmenorrhea had a sig-
nificantly higher pain mean score (6.33 + 2.04) was
than the group without dysmenorrhea (0.68 + 1.03)
(p <0.001). There was no significant difference between
the two groups in terms of age, living place, family
structure, income status, smoking, menarche age, men-
strual cycle length, menstrual duration, and anthropo-
metric parameters (p> 0.05, Table 1).

Table 1. Demographic and menstrual characteristics and anthropometric parameters of women

Group

Dysmenorrhea Without dysmenorrhea Test Statistic
Characteristic n % n % tylz p-value
Age (Year) 21.19  1.80 20.80 = 1.51 1.218 0.226
Meanzxsd
Family
Core 48 85.7 44 88.0 0.120 0.781
Large 8 14.3 6 12.0
Income status
Less than expenses 6 10.7 2 4.0
Equivalent to expenses 44 78.6 39 78.0 2570 0-314
More than expenses 6 10.7 9 18.0
Living place
With family 18 32.1 10 20.0
In dormitory 31 55.4 35 70.0 2:530 0-312
At home 7 12.5 5 10.0
Smoking
Yes 4 7.1 3 6.0 1.000*
No 52 92.9 47 94.0
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Group

Dysmenorrhea Without dysmenorrhea Test Statistic
Characteristic n | % ” | % otz pvalue
Menarche age (year)
Meanzsd 139512 34e 10 0.349 0.728
Menstrual cycle length (day)M(Ql—Q3) 28.0 (25.2-30.0) 28.0 (27.0-29.0) 0.010 0.992
Menstrual duration (day)M (Q,-Q.) 6.0 (5.0-7.0) 6.0 (5.0-7.0) 0.451 0.652
BMI (kg/m?)
Meanxsd 22.79+3.67 22.58+2.70 0.318 0.751
Waist/hip ratio
Mean+sd 0.76+0.56 0.76+0.67 0.514 0.608
Body fat ratio (%)
Mean+sd 24.79+ 5.56 24.77+ 7.60 0.018 0.986
Free fat mass (4g)
Meanssd 4174+ 3.95 42,84+ 5.71 1157 0.250
VAS mean + sd 6.33+2.04 0.68+1.03 -17.619 <0.001

#: Independent samples #test; % Chi-square test; z: Mann-Whitney U test, VAS: Visual Analogue Scale

*Fisher’s exact test

Table 2. C-reactive protein (CRP), Dietary Inflammatory Index (DII), and Healthy lifestyle behaviors of women

Group
Characteristic Dysmenorrhea Without dysmenorrhea Test Statistic
Normal Variables Meanztsd Meantsd ¢ p-value
DII 1.279 +3.41 0.231 £ 3.43 1.573 0.119
DII 1st tertile -2.746+1.893 -3.509+2.241 1.804 0.286
DII 2nd tertile 1.151:0.904 0.809+0.734 1.196 0.240
DII 3rd tertile 5.017+1.231 3.681+1.309 3.154 0.003
Non-Normal Variables M(Q-Q,) M(Q,-Q,) z p-value
CRP 0.72 (0.37-1.65) 0.48 (0.23-1.21) 2.117 0.034
HLBS Total 128.0 (119.3-136.0) 130.5 (117.3-140.3) 0.896 0.370
Self-actualization 26.0 (23.0-28.0) 28.0 (24.0-30.3) 2.299 0.022
Health responsibility 21.0 (18.0-23.0) 20.0 (16.0-22.3) 1.763 0.078
Exercise 16.0 (13.0-18.0) 15.5 (12.0-20.3) 0.022 0.982
Nutrition 21.0 (18.0-22.0) 20.5 (18.0-22.3) 0.614 0.539
Interpersonal relationships 25.5 (24.0-28.0) 25.5 (24.0-29.0) 0.029 0.977
Stress management 19.0 (17.0-21.0) 20.0 (18.0-22.0) 1.582 0.114

HLBS: Healthy lifestyle behaviors score; #: Independent samples #-test; z: Mann-Whitney U test

The dysmenorrhea group had a higher DII mean
score (1.279 = 3.41) than the non-dysmenorrhea
group (0.231 + 3.43), but the difference between them
was not statistically significant (p> 0.05). When their
DII scores were divided into tertiles, the dysmenor-
rhea group had a significantly higher 3rd tertile DII

mean score (5.017 + 1.231) than the non-dysmenor-
rhea group (3.681 + 1.309) (p = 0.003, Table 2).

The dysmenorrhea group had a significantly
higher CRP median value [0.72 (0.37-1.65)] than the
non-dysmenorrhea group [0.48 (0.23-1.21)] (p=0.034,
Table 2). The healthy lifestyle behaviors total mean scores
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of the groups with and without dysmenorrhea were simi-
lar (p = 0.370). However, the self-actualization subscale
of the healthy lifestyle behaviors showed a significant
difference between the groups (p=0.022, Table 2).

Table 3 includes the adjusted values for DII
and CRP, HLBS according to variables with p <0.05
in the results. In case of a high correlation between
the confounding numeric variables, one of them was
included in the model. According to the linear regres-
sion analysis, dysmenorrhea significantly increased the
CRP value by 0.471 units in the dysmenorrhea group
compared to the non-dysmenorrhea group (£=0.471;
p=0.038). Dysmenorrhea also increased the DII score
by 0.476 units (£=0.476; p=0.353) and decreased the
HLBS score by 1.955 units ($=-1.955; p=0.519) com-
pared to the non-dysmenorrhea group. However, this
effect was not statistically significant.

Discussion

The study found that the dysmenorrhea group
had significantly higher serum CRP levels than the

non-dysmenorrhea group. This significant difference
remained after adjusting for the total dietary fat intake,
body fat ratio, and lifestyle. Prostaglandins are over
produced in dysmenorrhea and are associated with
inflammation. Prostaglandins induce vasoconstriction
and ischemia by causing contraction of uterine smooth
muscles and lead to pain by lowering the pain thresh-
old. In this study, the higher CRP, an indicator of an
inflammatory reaction, in the dysmenorrhea group
may be because dysmenorrhea is a health issue associ-
ated with inflammation.

One study of healthy women determined a posi-
tive correlation between CRP concentration and the
severity of menstrual symptoms (mood, behavior,
pain, and physical symptoms) (25). Another study
on the relationship between premenstrual symptoms
and CRP found a significant positive correlation
between CRP levels with mood symptoms, abdominal
cramps, increased appetite, bloating, and breast pain
(26). A separate study about CRP concentration dur-
ing the menstrual cycle reported that as estrogen level
increased, CRP level decreased, whereas as progester-
one level increased, CRP level increased. The study

Table 3. Linear Regression Analysis Results for DII, CRP, and HLBS

Collinearity
Outcome Regression Coefficients Statistic
Variable Predictor Variable s se t ? VIF
Constant 12.919 2.183 5.917 <0.001
Groups
. Without dysmenorrhea (ref) 1
DI Dysmenorthea 0.476 0510 0.933 0.353 1.082
*Adjusted for beta carotene, energy, tea, body fat ratio, vitamin A, and total body water.
Model Summary: £=10.199; p<0.001; R*>=0.518; 4dj R*=0.467
Constant 0.818 0.794 1.031 0.305
Groups
. Without dysmenorrhea (ref) 1
CRP Dysmenorrhea 0.471 0.244 2.101 0.038 1.016
**Adjusted for total fat, body fat ratio, and lifestyle.
Model Summary: F=4.545; p<0.001; R*=0.185; Adj R?<0.145
Constant 122.94 21.658 5.676 <0.001
Groups
" Without dysmenorrhea (ref) 1
HLES Dysmenorrhea -1.955 3023 | -0.647 | 0519 1.117
***Adjusted for niacin, menstrual cycle length, lean muscle mass, MUFA, and total fat. Model Summary:
F=3.765; p=0.002; R?=0.186; Adj R?<0.136

DII: Dietary Inflammatory Index, CRP: C-reactive protein, HLBS: Healthy Lifestyle Behaviors Score, MUFA: Monounsaturated

Fatty Acid
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also emphasized that the positive relationship between
progesterone and CRP was weaker and the negative
relationship between estrogen and CRP was stronger
(23).

Chronic inflaimmation is associated with various
chronic diseases such as metabolic syndrome, diabetes,
cancer, cardiovascular disease, and asthma. Nutritional
habits also play a role in the development of these dis-
eases both directly and indirectly by affecting inflam-
mation pathways. For example, excessive consumption
of saturated fat both causes these diseases by increasing
energy intake and increases the risk of cardiovascular
disease by affecting inflammation and LDL choles-
terol (16-21, 27).

DII, which was developed to determine the
inflammatory potential of diets in humans, has lin-
ear relationships with various inflammatory markers,
including CRP, IL-6, and TNF-a in different popu-
lation and various diseases (21). The National Health
and Nutrition Survey of Japan (NHNS-2010) revealed
a positive correlation between DII scores and hs-CRP
levels (28). Similarly, the present study found a posi-
tive correlation between DII score and CRP level. A
review study of the nutritional factors affecting dys-
menorrhea reports that as the consumption of fruits,
vegetables, fish, milk, and dairy products increases,
menstrual pain decreases (29).

In the present study, the DII was higher in the
dysmenorrhea group. Especially the 3rd tertile DII cre-
ated a significant difference between the groups. These
results suggest that a diet with high pro-inflammatory
potential may play a role in dysmenorrhea. In line
with these results, those with dysmenorrhea might
have consumed more foods with high pro-inflamma-
tory potential in their diets, and this diet may have
increased inflammation.

There is no study about the DII of those with
dysmenorrhea. However, studies on the relationship
between dysmenorrhea symptoms with different food
and nutrients have reported that those who consume
high fiber foods in their diet have significantly lower
menstrual pain scores (30), young women who are fed
snacks have a higher risk of dysmenorrhea than those
who eat ‘lacto-vegetarian’ and ‘mixed food items’ (31),
the severity of menstrual pain decreases in women who
take supplements such as omega-3 fatty acids (32)
or omega-3 and vitamin E (8), and the frequency of

dysmenorrhea decreases in women who take vitamin
D supplements (33).

As a strength of this study, there are no studies on
the relationship between dysmenorrhea, CRP, and the
inflammatory index of the diet together. To our knowl-
edge, this is the first study to determine the relationship
between dysmenorrhea, DII, and serum CRP level.

As the most important limitation of this study,
only university students were included in the study.
Serum CRP levels and DII scores may vary in peo-
ple who visit the hospital for dysmenorrhea. Therefore,
this study can be repeated with people who visit the
hospital for dysmenorrhea.

Acknowledgments: We would like to thank all students who par-
ticipated in this study and the doctors who examined and elimi-

nated pelvic pathology.

Conlflict of interest: No potential conflict of interest relevant to
this article was reported by the authors.

References

1. Armour M, Smith CA, Steel KA, Macmillan F. The effec-
tiveness of self-care and lifestyle interventions in primary
dysmenorrhea: A systematic review and meta-analysis.
BMC Complementary and Alternative Medicine 2019;
19:22-38.

2. Barcikowska Z, Rajkowska-Labon E, Grzybowska ME,
Hansdorfer-Korzon R, Zorena K. Inflammatory markers in
dysmenorrheal and therapeutic options. Int ] Environ Res
Public Health 2020; 17:1191-205.

3.Bavil DA, Dolatian M, Mahmoodi Z, Baghban AA. A
comparison of physical activity and nutrition in young
women with and without primary dysmenorrhea [version 1;
referees: 2 approved, 1 approved with reservations]. F1000-
Research 2018; 7:59-71.

4. Giiner O, Oztiirk R, Kavlak O. Evidence-based practices
management of primary dysmenorrhea: Review. Turkiye
Klinikleri ] Gynecol Obst 2015; 25:195-204.

5.JuH, Jones M, Mishra G. The prevalence and risk factors of
dysmenorrhea. Epidemiol Rev 2014; 36:104-13.

6. Akiyama S, Tanaka E, Cristeau O, Onishi Y, Osuga Y. Eval-
uation of the treatment patterns and economic burden of
dysmenorrhea in Japanese women, using a claims database.
Clinicoecon Outcomes Res 2017; 9:295-306.

7.Habibi N, Huang MSL, Gan WY, Zulida R, Safavi SM.
Prevalence of primary dysmenorrhea and factors associated
with its intensity among undergraduate students: A cross-

sectional study. Pain Manag Nurs 2015; 16:855-61.



Progress in Nutrition 2021; Vol. 23, N. 4: ¢2021156

8. Sadeghi N, Paknezhad F, Nooshabadi MR, Kavianpour M,
Rad SJ, Haghighian HK. Vitamin E and fish oil, separately
or in combination, on treatment of primary dysmenorrhea:
A double-blind, randomized clinical trial. Gynecological
Endocrinology 2018; 34:804-8.

9. Tomas-Rodriguez MI, Palazon-Bru A, Martinez-St
John DRJ, Navarro-Cremades F, Toledo-Marhuenda JV,
Gil-Guillen VF. Factors associated with increased pain in
primary dysmenorrhea: analysis using a multivariate ordered
logistic regression model. ] Pediatr Adolesc Gynecol 2017;
30:199-202.

10. Bavil DA, Dolatian M, Mahmoodi Z, Baghban AA.
Comparison of lifestyles of young women with and without
primary dysmenorrhea. Electronic Physician 2016; 8:2107-14.

11. Pejcic A, Jankovic S. Risk factors for dysmenorrheal among
young adult female university students. Ann Ist Super
Sanita 2016; 52:98-103.

12.Jeon GE, Cha NH, Sok SR: Factors influencing the dys-
menorrhea among Korean adolescents in middle school. ]
Phys Ther Sci 2014; 26:1337-43.

13. Ozerdogan N, Sayiner D, Ayranci U, Unsal A, Giray S.
Prevalence and predictors of dysmenorrhea among students
at a university in Turkey. Int J Gynecol Obstet 2009;
107:39-43.

14. Shrotriya C, Ray A, Ray S, George AT. ‘Menstrual char-
acteristics’ and ‘prevalence and effect of dysmenorrhea’ on
quality of life of medical students. International Journal
of Collaborative Research on Internal Medicine & Public
Health 2012; 4:276-94.

15. Bahar Z. Beser A. Gordes N. Ersin F. Kissal A. Validity and
reliability study of the healthy lifestyle behaviors scale II.
C.U. Hemsirelik Yiiksekokulu Dergisi 2008; 12:1-13.

16. Cavicchia PP, Steck SE, Hurley TG, et al. A new dietary
inflammatory index predicts interval changes in serum high-
sensitivity c-reactive protein. ] Nutr 2009; 139:2365-72.

17. Shivappa N, Bonaccio M, Hebert JR, et al. Association of
proinflammatory diet with low-grade inflammation: Results
from the Moli-sani study. Nutrition 2018; 54:182-8.

18. Shivappa N, Steck SE, Hurley TG, Hussey JR, Hebert JR.
Designing and developing a literature-derived, population-
based dietary inflammatory index. Public Health Nutr.
2014; 17:1689-96.

19. Garcia-Arellano A, Ramalla R, Ruiz-Canela M, et al. Dietary
inflammatory index and incidence of cardiovascular disease
in the PREDIMED study. Nutrients 2015; 7:4124-38.

20. Hodge AM, Bassett JK, Dugué PA, et al. Dietary inflam-
matory index or Mediterranean diet score as risk factors for
total and cardiovascular mortality. Nutr Metab Cardiovasc
Dis 2018;28:461-9.

21. Phillips CM, Chen LW, Heude B, et al. Dietary inflamma-
tory index and non-communicable disease risk: A narrative

review. Nutrients 2019; 11:1873-905.

22. Gaskins AJ, Wilchesky M, Mumford SL, et al. Endogenous
reproductive hormones and C-reactive protein across the
menstrual cycle: The Bio Cycle Study. Am ] Epidemiol
2012; 175:423-31.

23. Wander K, Brindle E, O’Connor KA. C-Reactive Protein
Across the Menstrual Cycle. Am ] Phys Anthropol. 2008;
136:138-46.

24. Madden AM, Smith S. Body composition and morphologi-
cal assessment of nutritional status in adults: A review of
anthropometric variables. ] Hum Nutr Diet 2016; 29:7-25.

25. Puder JJ, Blum CA, Mueller B, De Geyter C, Dye L, Keller,
U. Menstrual cycle symptoms are associated with changes in
low-grade inflammation. Eur ] Clin Investig 2006; 36:58-64.

26. Gold EB, Wells C, O’'NeillRasor M. The association of
inflammation with premenstrual symptoms. ] Womens
Health 2016; 25:865-74.

27.MacDonald CJ, Laouali N, Madika AL, Mancini FR,
Boutron-Ruault MC. Dietary inflammatory index, risk of
incident hypertension, and effect modification from BMI.
Nutr ] 2020; 19:62-80.

28.Yang Y, Hozawa A, Kogure M, et al. Dietary Inflamma-
tory Index Positively Associated with High-Sensitivity
C - reactive protein Level in Japanese from NIPPON
DATA2010. ] Epidemiol 2020; 30:98-107.

29.Bajalan Z, Alimoradi Z, Moafi F. Nutrition as a poten-
tial factor of primary dysmenorrhea: A systematic review
of observational studies. Gynecol Obstet Invest 2019; 84:
209-24.

30. Nagata C, Hirokawa K, Shimizu N, Shimizu H. Associations
of menstrual pain within takes of soy, fat and dietary fiber in
Japanese women. Eur J Clin Nutr. 2005; 59:88-92.

31. Najafi N, Khalkhali H, Moghaddam TF, Zarrin R. Major
dietary patterns in relation to menstrual pain: A nested case
control study. BMC Women’s Health 2018; 18:1-7.

32. Rahbar N, Asgharzadeh N, Ghorbani R. Effect of omega
3 fatty acids on intensity of primary dysmenorrhea. Int J
Gynecol Obstet 2012;117:45-47.

33.Bahrami A, Avan A, Sadeghnia HR, Esmaeili H, Tayefi
M, Ghasemi F. High dose vitamin D supplementation can
improve menstrual problems, dysmenorrhea, and premen-
strual syndrome in adolescents. Gynecol Endocrinol.2018;
34:659-63.

Correspondence

Salime Mucuk

Erciyes University, Faculty of Health Sciences,
Department of Nursing, Division of Obstetrics and
Gynecology Nursing, Kayseri, Turkey

Email: mucukslm@gmail.com



