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Summary. Aim: This study was planned and conducted to investigate the effects of adequate dairy products, at 
least 3 portions, and calcium intake on Premenstrual Syndrome (PMS) symptoms in women with PMS who 
have inadequate calcium intake. Methods: Thirty-one women, aged between 20-28 years who were diagnosed 
with PMS had participated. All women had inadequate calcium intake and regular menstrual cycles. These par-
ticipants were randomly allocated into two groups, an intervention (n=16) group and a control (n=15) group. It 
was ensured that the intervention group consumed foods containing at least 1000 mg calcium for two months. 
Turkish kasseri cheese (50 g) which is made from cow’s milk was provided to the intervention group and they 
were informed to consume at least 400 ml of milk and 150 g of yogurt every day for two months. No specific 
diet was recommended to the control group. The Premenstrual Syndrome Scale (PMSS) and the Short Form 
of Quality of Life Scale were administered at the baseline and after the study. Independent t-test and Mann-
Whitney-U test were used for group comparisons according to data normality. Results: No significant difference 
in PMSS scores, physical functions and mental health scores on the SF-36 quality of life scale and daily calcium 
intake between the intervention (500.9±114.6 mg) and the control groups (511.3±149.2 mg) at baseline as-
sessment (p>0.05). The intervention group’s total PMSS post-intervention (104.8±21.5) score was found to be 
significantly lower than their baseline scores (151.9±15.4) (p<0.05). The intervention group’s physical functions 
(47.9±8.0) and mental health (48.6±6.9) post-intervention scores on the SF-36 quality of life scale were found 
to be significantly higher than their baseline scores (41.2±10.7 and 45.0±10.7 respectively) (p<0.05). Conclusion: 
These results indicate that sufficient dairy and calcium intake affects women’s PMS symptoms and improves the 
quality of life.
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O r i g i n a l  a r t i c l e

Introduction

Premenstrual syndrome (PMS) is characterized 
by physical, behavioral and psychological symptoms 
during the luteal phase of menstrual cycle, which ends 
with onset menstrual flow (1,2). Prevalence of PMS 
among the women of reproduction age varies between 
30% and 73.7% (2-4). PMS not only affects women’s 
mental health and social relationships but also reduces 
their efficiency at work, family, friends and hobbies 

due to its physical and behavioral symptoms. PMS, 
considered a community health problem, is common 
among most women of reproduction age (5).

PMS is considered a psychoneuroendocrine dis-
order. Instabilities of the ovarian hormones such as es-
trogen and progesterone, and neurotransmitters such 
as serotonin and γ-amino butyric acid (GABA) can 
be seen in the pathophysiology of PMS. Estrogen, in-
creasing in the fourteenth day of menstruation, may 
decrease the amount of calcium in the luteal phase 
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and increase the parathyroid hormone (hyperparathy-
roidism). It may also develop PMS symptoms such as 
mood swings, muscle cramps, tension and migraine 
(6,7). Therefore, nutritional, hormonal and neuro-
transmitters such as serotonin treatments are adminis-
tered to PMS patients (8). The guide published by the 
Royal College of Obstetrics and Gynecology (RCOG) 
in 2007 indicates that B6 vitamin supplements, oral 
progesterone (10mg/day) and selective serotonin re-
uptake inhibitors should be administered in the luteal 
phase or continually to reduce PMS symptoms (9). 

Formation process of PMS is affected by some 
nutrients. Insufficient intake of calcium, copper, potas-
sium, iron and group B vitamins, alcohol consumption, 
smoking and sedentary behaviors increase PMS risk 
(6,10). Estrogen increases with ovulation, causing fluc-
tuations in calcium, parathyroid hormone and vitamin 
D levels. Fluctuating calcium levels cause hyperpar-
athyroidism in the luteal phase and PMS symptoms 
(6,7,11). It was found in the Nurses’ Health Study-II 
that women who consume low amounts of calcium 
have a higher risk of PMS. Women who consumed 
high amounts of dietary calcium (1283 mg/day on av-
erage) and those who consumed low amounts of cal-
cium (529 mg/day) were compared and it was found 
that high calcium consumption decreases PMS risk by 
30%. Fat free or low-fat milk consumption was also 
found to be related to lower risk of PMS (12). The 
symptoms of women with PMS were found to de-
crease in many studies that calcium supplements were 
used (13-16). Thys-Jacobs et al. (17,18) reported that 
a daily supplement of 1200 mg of calcium decreased 
PMS symptoms by 48%, and a daily supplement of 
1000 mg of calcium reduced PMS pains and reduced 
edema. 

Dairy products are good source of riboflavin, nia-
sin and vitamin B12 and calcium, magnesium, phos-
phorus and zinc. Previous studies indicating the effect 
of calcium, zinc, vitamin B6, D and iron supplements 
on PMS symptoms exist, but there is no study on the 
effectiveness of dietary dairy and calcium intake. The 
aim of this study is to examine if increasing dairy prod-
uct and dietary calcium consumption improves the 
symptoms of PMS in women with inadequate calcium 
intake.

Subjects and methods

This study was planned as a randomized con-
trolled trial consisting of intervention and control 
groups. Resource screening and background processes 
began in April, 2014. The sample consists of volun-
tary students studying at the Eastern Mediterranean 
University who meet the study inclusion criteria. This 
study was conducted between January 2015 and Janu-
ary 2016 with thirty-one women between 20 and 28 
years of age who were consuming less than the recom-
mended dietary allowance (RDA) of calcium and had 
been diagnosed with PMS by a doctor. This study is 
registered at Trials.Gov (NCT02809066).

All of the voluntary students were diagnosed with 
PMS and had been consuming less calcium than the 
RDA. The inclusion criteria for the intervention and 
control groups include: regular menstrual cycle (last-
ing for three to eight days between the range of 22 to 
35 days), non-smoker, no systemic diseases (diabetes, 
chronic renal failure, hypertension, hyperlipidemia, 
PCOS, coronary heart disease, hyperthyroid, renal or 
hepatic diseases), no use of oral contraceptives, antide-
pressant and vitamin/mineral supplements, and no his-
tory of hormonal treatment. These criteria were observed 
while selecting the sample. The research procedures were 
approved by the Clinical Research Ethics Committee of 
Eastern Mediterranean University and written informed 
consent was obtained from all participants (2015/10-03).

The sample size was calculated using G*Power 
software 3.1.9 and assuming a nonparametric test was 
used in comparison of two groups with 0,05 alpha val-
ue, 0,80 power and Cohen d:1 effect size, total sample 
size was calculated as at least 15 for each group. With 
an expected drop out, 20 participants per group was 
considered adequate.

The participants were allocated into two groups 
randomly by simple randomization using random 
number charts, an intervention group of twenty and 
a control group of twenty. It was ensured that the in-
tervention group consumed the RDA of 1000 mg of 
calcium (70-80% minimum from dairy products, 20-
30% from other food groups) for two months. Turkish 
kasseri cheese (50 g) which is made from cow’s milk 
was given to the intervention group every day for two 
months, and they were informed to consume at least 
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400 ml of milk and 150 g of yogurt each day. The nu-
trition composition of Turkish kasseri cheese is sum-
marized in Table 1. The calcium consumption of the 
control group was not altered. 

Interviews were conducted with the participants 
and a questionnaire was administered including ques-
tions about their general backgrounds, nutritional sta-
tus and physical activities, the Premenstrual Syndrome 
Scale (PMSS) and the short form of the Quality of Life 
Scale (SF-36). The Premenstrual Syndrome Evaluation 
Scale is a five-point Likert type scale with forty-four 
items that was developed in 2006 by Gençdoğan using 
DSM-III and DSM-IV-R. This scale was administered 
to the participants both at the beginning and at the end 
of the study. The PMSS has nine subscales: depres-
sive mood, anxiety, tiredness, anger bursts, depressive 
thoughts, pain, appetite changes, sleep disturbances and 
abdominal bloating. Exceeding half of the maximum 
score on the subscale of this scale determines whether 
an individual has PMS (19). Total scores on the PMSS 
and its nine subscales were calculated. The SF-36 qual-
ity of life scale was administered to the participants at 
the beginning and end of the study (20). The partici-
pants were followed up for two months, and at the end 
of two months 31 participants finished the study: 16 in 
the intervention group and 15 in the control group.

Dietary assessment
3-day dietary record was recorded twice, once at 

the beginning of the study and once at the end. Dietary 
assessments were recorded using the Photography Cat-
alogue of Food and Dishes: Portion Sizes and Amounts 
(21). Portions were calculated using the Standard Reci-
pes book (22). After specifying the daily amounts of the 
consumed foods, daily energy and macro- and micro-
nutrient intakes were calculated using the Nutritional 
Information Systems Package Software (BEBİS) 7.2 
professional edition (23). It was evaluated whether en-
ergy and nutrient intakes met the RDA (24). 

Anthropometric Measures
Anthropometric measurements such as waist and 

hip circumference, height, weight and body compo-
sition (body fat mass, fat-free mass, total body water 
and abdominal fat volume) were performed by the re-
searcher at the beginning and end of the study. The 

body weights of the participants were measured using 
the Jawon X Scan Plus 2 bioelectrical impedance ana-
lyzer. The measurements were carried out in the fasting 
state. They were wearing light clothes and no shoes. 

Table 1. Kasseri cheese nutrition composition of edible por-
tion (23).
Nutrient Value per 100 g
Energy (kcal) 452.2 

Protein (g) 19.1

Total lipid (fat) (g) 39.1

Carbohydrate (g) 0.0

Minerals 

Calcium (mg) 600.0

Magnesium (mg) 50.0

Phosphorus (mg) 400.0

Potassium (mg) 100.0

İron (mg) 0.4

Zinc (mg) 3.0

Vitamins 

A (µg) 468.0

E (mg) 1.2

B2 (mg) 0.4

B3 (mg) 6.4

B6 (mg) 0.1

B12 (µg) 2.0 

Table 2. Demographic and anthropometric characteristics of 
participants at baseline

Intervention 
Group (n=16)

Control 
Group 
(n=15)

p

Mean±SD  
(% 95 CI)

Mean±SD 
(% 95 CI)

Age (years) 22.3±1.84 22.9±2.06 0.425

Weight (kg) 57.0± 9.40 54.9±5.65 0.621

BMI (kg m-2) 21.3±3.08 21.0±2.13 0.767

Menarche age (years) 13.5±1.03 13.4±1.12 0.902

Menstrual duration (day) 5.4±1.09 5.1±0.74 0.529

Body composition 

Lean body mass (kg) 42.8±4.66 41.2±2.62 0.251

Soft lean mass (kg) 39.5±4.18 38.1±2.34 0.220

Skeletal muscle mass (kg) 18.9±4.06 17.3±2.25 0.363

Body fat (kg) 14.2±5.4 13.7±3.7 0.906

Total body water (kg) 30.8±3.35 29.4±2.5 0.206

p value was calculated Mann-Whitney U test
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Statistical Analysis 
Statistical analysis of the data obtained from the 

study was performed using SPSS (Statistical Package 
for Social Sciences) Version 20.0. The Kolmogorov-
Smirnov test was used to see whether the numerical 
data had a normal distribution. The data with normal 
distributions were evaluated with parametric tests, and 
those that did not were evaluated using non-paramet-
ric statistical tests.

To compare the numerical data of the intervention 
and control groups, the independent two-sample t-test 
was used when the parametric conditions were met, 
and the Mann-Whitney U test was used when they 
were not. Baseline and post-intervention results were 

compared using dependent two-sample t-test when 
the parametric conditions were met, and the Wilcoxon 
test was used when they were not. For the categorical 
data and comparisons between the intervention group 
and control group, 2*2 and 2*3 chi-square tests were 
used. P value could not be specified when sufficient 
frequency was not ensured in the categorical variables. 
The threshold for significance was p<0.05 in all sta-
tistical test results. P-value was adjusted for potential 
confounders, such as the baseline values of daily intake 
of energy and macro- and micro-nutrients in Table 3 
and Table 4.

Table 3. Evaluation of the premenstrual syndrome scale (PMSS) total subscale mean scores and quality of life (SF-36) scale

Intervention Group (n=16) Control Group (n=15)

Baseline Post-intervention p Baseline Post-intervention p pa pb

Mean±SD (% 95 CI) Mean±SD (% 95 CI)

PMSS subtitles

Depressive mood 24.7±3.9
(22.6-26.7)

17.5±4.5
(15.2-19.8)

<0.001* 23.1±4.0 
(21.0-25.2)

23.0±4.5
(20.6-25.4)

0.688 0.306 0.003*

Anxiety 19.0±3.3
(17.3-20.8)

13.2±3.9
(11.2-15.2)

0.001* 20.0±3.3
(18.2-21.8)

20.0±3.9
(18.0-21.1)

0.951 0.446 <0.001*

Tiredness 21.1±3.9
(19.1-23.2)

14.7±4.6
(12.3-17.0)

0.001* 21.7±3.9
(19.6-23.8)

22.4±4.6
(20.0-24.8)

0.688 0.725 <0.001*

Angry 20.5±3.3
(18.8-22.2)

12.1±4.5
(9.8-14.4)

0.001* 17.5±3.3
(15.7-19.3)

19.0±4.5
(16.6-21.3)

0.674 0.026* 0.001#

Depressive thoughts 22.3±4.7
(19.8-24.7) 

15.7±4.5
(13.4-18.0)

<0.001* 22.9±4.7 
(20.3-25.4)

24.2±4.5
(21.8-26.6)

0.680 0.744 <0.001*

Pain 11.6±2.9
(10.0-13.1)

6.6±2.5
(5.3-7.9)

0.001* 9.2±3.0 
(7.6-10.8)

11.1±2.5
(9.8-12.5)

0.078 0.047* <0.001#

Appetite changes, 11.9±3.5
(10.1-137)

8.8±3.5 
(7.0-10.6)

0.007* 10.1±3.5
(8.2-11.9)

10.9±3.5
(9.0-12.8)

0.031* 0.188 0.119

Sleep disturbances 10.3±2.4
(9.0-11.6)

7.6±2.5
(6.3-8.8)

0.003* 10.4±2.5
(9.1-11.7)

10.9±2.5
(9.6-12.3)

0.783 0.898 0.001*

Abdominal bloating 10.8±2.2
(9.6- 11.9)

7.7±2.9
(6.2-9.2)

0.001* 10.1±2.2
(9.0-11.3)

10.6±3.0
(9.1-12.2)

0.506 0.453 0.014*

PMSS total scores 151.9±15.4
(143.9-159.8)

104.8±21.5
(93.8-115.8)

<0.001* 145.0±15.5
(136.8-153.2)

151.1±21.5
(139.7-162.5)

0.320 0.254 <0.001*

SF-36 quality of life scale 

Physical functions 41.2±10.7
(35.7-46.7)

47.9±8.0
(43.8-51.9)

0.041* 45.0±10.7
(39.2-50.7)

40.9±8.0
(36.7-45.1)

0.222 0.364 0.027*

Mental health 40.3±9.2
(35.6-45.0)

48.6±6.9
(45.0-52.1)

0.002* 37.6±9.2
(32.7-42.5)

38.7±6.9
(35.0-42.3)

0.078 0445 0.001*

*p < 0.05; p value was calculated Wilcoxan test; pa: Comparing the early data of the Intervention and control groups; (p-value was adjusted 
for baseline protein, carbohydrate, vitamin E and zinc intake); pb: Comparing the post-intervention data of the Intervention and control 
groups (p-value was adjusted for post-intervention potassium intake; # p-value was adjusted for baseline scores and post-intervention potas-
sium intake
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Results

Thirty-one women with PMS, 16 in the interven-
tion group and 15 in the control group, participated 
in the study. A Consolidated Standards of Reporting 
Trials (CONSORT) flow chart of the randomization 
procedure can be seen in Figure 1. Their ages ranged 
from 20 to 28, and the mean ages of the intervention 
and control groups were found to be 22.3±1.8 and 
22.9±2.1, respectively. The menarche ages of the inter-
vention and control groups are 13.5±1.0 and 13.4±1.1, 
respectively. The menstruation durations of the inter-
vention group and the control group were 5.4±1.1 days 
and 5.1±0.7 days, respectively. There was no signifi-

Table 4. Individuals’ daily intake of energy and macro- and micro-nutrients
Intervention Group (n=16) Control Group (n=15)

Baseline Post-intervention P Baseline Post-intervention p pa pb

Mean±SD (% 95 CI) Mean±SD (% 95 CI)

Energy†
1608.2±371.9 

(1410.0-1806.3)
1733.0±319.5

(1562.8-1903.3)
0.034*

1313.6±218.3
(1192.7-1434.5)

1351.1±349.3
(1157.8-1544.8

0.955 0.09 <0.001*

Protein (g)†
54.1±9.3 

(49.1-59.1)
69.7±9.6

(64.8-74.6)
<0.001*

47.5±7.6 
(43.3-51.7)

47.6±9.6
(42.5-52.7)

0.650 0.040* <0.001#

Carbohydrate (g)†
200.2±57.6 

(169.5-230.8)
173.9±34.7 

(156.1-191.7)
0.088

160.7±41.0 
(137.9-183.4)

164.7±34.8
(146.3-183.2)

0.532 0.037* 0.488#

Fat (g)†
63.2±19.2 

(52.9-73.4)
77.1±21.1

(65.9-88.4)
0.013*

51.1±11.6
(44.6-57.5)

54.3±17.2
(44.8-63.9)

0.570 0.078 0.003*

Vit. A (µg)•
653,32 

(339,5-1383,5)
838,59

(584,8-2426,9)
0,005*

697,16 
(330,56-1174,44)

659,49
(343,57- 954,13)

0,088 0,626 0,003*

Riboflavin (mg)† 1.1±0.2 (0.9-1.2) 1.8±0.2 (1.7-1.9) <0.001* 1.0±0.3 (0.8-1.1) 1.0±0.3 (0.8-1.2) 0.513 0.299 <0.001*

Niacin (mg)†
19.7±5.2 

(16.9-22.5)
23.8±5.7

(20.8-26.9)
0.009*

18.2±4.4 
(15.7-20.6)

16.7±5.1
(13.9-19.6)

0.307 0.338 0.001*

Vitamin B6 (mg)• 1.4±0.4 (1.2-1.7) 1.5±0.4 (1.3-1.7) 0.623 1.3±0.4 (1.1-1.6) 1.3±0.5 (1.1-1.6) 0.463 0.175 0.313
Vitamin B12 (µg)† 2.8±0.8 (2.4-3.3) 5.3±1.3 (4.6-6.1) <0.001 2.1±1.3 (1.4-2.8) 2.7±1.5 (1.9-3.5) 0.177 0.066 <0.001*

Vitamin E (mg)•
16,0±4.7 

(7.4-24.6)
14,9±7.9 

(10.9-18.9)
0,877

12.7±4.8 
(6.9-25.9)

15,9±7.9 
(11.9-20.0)

0.394 0.027* 0.,751#

Potassium (mg)•
2216.1±554.8 

(1920.5-2511.7)
2630.1±613.7

(2303.4-2957.5)
0.003*

2156.9±699.1
(1769.7-2544.0)

2054.1±762.2
(1632.0- 2476.2)

0.570 0.379 0.016*

Calcium (mg)†
500.9±114.6 

(439.9-562.0)
1284.8±140.3

(1210.1-1359.5)
<0.001

511.3±149.2
(428.7-593.9)

496.7±158.3
(409.1-584.4)

0.570 0.953 <0.001*

Magnesium (mg)†
236.7±61.6 

(203.9-269.6)
271.4±55.8

(241.6-301.1)
0.015*

214.3±63.2
(179.4-249.3)

197.8±96.3
(144.4-251.1)

0.394 0.216 0.009*

Phosphorus (mg)†
927.7±147.9 

(848.9-1006.6)
1387.2±140.8

(1312.2-1462.2)
<0.001*

841.6±160.1
(712.9-930.2)

825.5±254.1
(584.8-966.3)

0.570 0.163 <0.001*

Iron (mg)• 9.5±2.3 (8.3-10.7) 8.6±2.7 (7.1-10.1) 0.215 8.5±2.9 (6.9-10.1) 7.8±3.5 (5.9-9.7) 0.334 0.318 0.213
Zinc (mg)• 7.1±1.6 (6.3-8.0) 8.7±1.7 (7.8-9.5) 0.001* 6.0±1.6 (5.2-6.9) 6.7±1.7 (5.8-7.5) 0.977 0.030* 0.003#
*p<0.05; p value was calculated Wilcoxan test; pa: Comparing the early data of the Intervention and control groups; pb: Comparing the post-
intervention data of the Intervention and control groups; † The data were distributed normally. p value was calculated Two- sample t-test, • The 
data were not distributed normally. p value was calculated Mann-Whitney U test; # p-value was adjusted for baseline scores

Figure 1. CONSORT flow diagram of the study
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cant difference between the ages, menarche ages and 
menstruation durations of the intervention and control 
groups (p>0.05) (Table 2).

The baseline mean Body Mass Index of the in-
tervention and control groups were 21.3±3.1 kg/m2 
and 21.0±2.1 kg/m2, respectively. They were 21.5±3.1 
kg/m2 and 21.1±2.1 kg/m2 at the end of the study. 
There was no significant difference between the BMIs 
of the intervention and control groups at the begin-
ning and end of the study (p>0.05). A statistically 
significant increase was determined in the BMIs of 
the participants in the intervention group (p<0.05). A 
statistically significant increase was determined in the 
baseline (42.8±4.6) and post-intervention (43.1±4.6) 
fat-free body masses of those in the intervention group 
(p<0.05). There were no differences in the baseline and 
post-intervention body composition values of the con-
trol group (Table 2).

Dairy products are sources of calcium, B2, B3, 
B12, magnesium, zinc, and phosphorus. In addi-
tion, the recommended consumption of milk and 
dairy products to the intervention group resulted in 
increased energy, protein and fat consumption of in-
dividuals. For this reason, PMSS total score, PMSS 
sub-scale scores and SF-36 quality of life scores were 
adjusted at the baseline and post- intervention. 

PMSS score and sub-scale scores except the ap-
petite change score were found to have decreased 
between the baseline and post-intervention in the 
intervention group (p<0.05). There is no significant 
difference between the baseline and post-intervention 
PMSS scores and PMSS sub-scale scores of the con-
trol group (p>0.05). The intervention group’s baseline 
and post-intervention physical functions and mental 
health scores on the SF-36 quality of life scale were in-
creased (p<0.05) (Table 3). The changes of the baseline 
and post-intervention PMSS scores of the interven-
tion and control groups are shown in Figure 2.

At the end of the study, daily calcium intakes of the 
intervention and control groups were 1284.81±140.28 
g and 496.74±158.34 g respectively (p<0.05) (Table 4). 
Post-intervention intake of the intervention group’s 
daily energy, protein, fat, riboflavin, niacin, B12, po-
tassium, calcium, magnesium, phosphorus, zinc, and 
magnesium was found to be higher than that of the 
control group (p<0.05) (Table 4). 

Discussion

The intervention group received significantly 
higher amounts of energy, protein, fat, riboflavin, 
niacin, vitamin B12, potassium, calcium, magnesium, 
phosphorus, and zinc due to macro and micro-nutri-
ents having positive effects on PMS symptoms and 
quality of life. 

Vitamins and minerals play an active role in the 
hormonal and neurotransmitter metabolisms related 
to PMS. Therefore, consuming less than the RDA of 
vitamins and minerals is a risk factor for PMS (6, 25).

Insufficient dietary intake of minerals is related 
to depressive symptoms (26, 27). Davison et al. (26) 

found that insufficient intake of minerals such as cal-
cium, potassium, phosphorus, magnesium and iron, 
and vitamins such as pentatonic acid, B2, B3, B6, B12, 
and folate is related to depression and mood disor-
ders. Chocano-Bedoya et al. (25) found that group 
B vitamins (thiamine, niacin, riboflavin, folic acid, 
B6, and B12) might have a role in PMS development 
by affecting neurotransmitters such as serotonin and 
GABA. The participants in this study consumed less 
than the RDA of thiamine and folic acid, which play 
a role in PMS. Vitamin B6 serves as a cofactor in the 
transformation of tryptophan amino acid to serotonin, 
and riboflavin is necessary for B6 activation (25). The 
participants’ baseline and post-intervention dietary as-
sessments revealed that they consumed sufficient vita-
min B6. Both groups’ baseline riboflavin intake was less 
than the RDA. After the study, an increase in ribofla-

Figure 2. Distribution of the total baseline and post-interven-
tion PMSS scores of the intervention and control groups
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vin intake was found only in the intervention group. 
This increase in the riboflavin intake is thought to re-
duce some of the PMS symptoms such as depressive 
feelings, depressive thoughts, and anger bursts.

Chronic zinc deficiency reduces zinc in the hip-
pocampus and glucocorticoid secretions, causing 
neurological symptoms (28, 29). The Nurses’ Health 
Study-II data indicate that those diagnosed with PMS 
consume less zinc than those who are not diagnosed. 
Insufficient zinc intake is reported to increase PMS 
risk (6). Our study found that all the participants had 
low baseline zinc intakes. The intervention group’s 
post-intervention zinc intake increased significantly. 
This increase may have caused a significant decrease in 
their PMSS score and PMSS sub-scale scores, and a 
significant increase in their SF-36 quality of life scores. 
The control group’s post-intervention zinc intake was 
found to be significantly lower than their baseline re-
sults. Iron is the cofactor of tryptophan hydrolysis en-
zyme that plays a role in the formation of preliminary 
serotonin substances (30). Especially the parts of the 
brain that receive signals from GABA are rich in iron. 
Low intake of iron causes depression arising from the 
changes in the ovarian hormones (31). The baseline 
and post-intervention iron intakes of all the partici-
pants were lower than the RDA. Insufficient iron in-
take may have affected their PMS.

Magnesium reduces menstrual pains, relaxes mus-
cles and ensures vasodilation by inhibiting prostaglan-
din F2 (PGF2) (32). The intervention group’s baseline 
magnesium intake was lower than the RDA. The post-
intervention increase in their magnesium intake may 
have reduced their PMS symptoms and increased their 
physical functions scores on the SF-36 quality of life 
scale.

Excessive increase of estrogen in the ovulation 
and insufficient calcium intake can cause hypocalcae-
mia. Bocchieri et al. (33) stated that hypocalcaemia is 
one of the reasons of PMS is seen particularly in lu-
teal phase. Hypocalcaemia can cause similar symptoms 
that arise from PMS like anxiety, emotional fluctua-
tions, and depression. (34, 35). Also, these symptoms 
arise with a hypocalcaemia trigger during PMS (34). 
The body increases parathormone secretion to prevent 
hypocalcaemia if dietary calcium intake is low. Borer 
et al. (33) stated that hyperparathyroidism causes neu-

ropsychiatric disorders such as tiredness, concentration 
deficit, stress and sadness. Moreover, calcium plays a 
role in the synthesis of serotonin. The level of seroto-
nin synthesis decreases with hypocalcaemia. King et al. 
(34) found that hypocalcaemia might lead to depres-
sion. Sufficient dietary calcium intake in the interven-
tion group caused the decrease in total PMSS score 
and increase in quality of life score.

Penland and Johnson (37) compared the effect of 
the daily intake of 1336 mg of calcium (calcium lac-
tate) and 5.6 mg of manganese (manganese sulphate) 
on PMS symptoms to that of 587 mg of calcium and 
1.0 mg of manganese. They found that increased se-
rum calcium concentration affected symptoms such as 
pain, behavioral symptoms, and positive mood. Thys-
Jacobs et al. (6) noted that serum calcium concentra-
tion decreases in the luteal phase, as a result of this, 
PMS symptoms increase. Calcium supplementation 
inhibits the decline of serum calcium concentration in 
the luteal phase.

Bae and Kim found daily intake of calcium to be 
related to depression (36). Miki et al. (37) compared 
the calcium intakes of those with and without de-
pressive symptoms and found that low intake of (220 
mg/1000 kcal/day) calcium increased the depressive 
symptom development by 36%. Participants’ calcium 
intakes were low in our study, so this might have in-
creased the depressive mood.

Sutariya et al. (38) found that a 500 mg/day cal-
cium supplement (calcium carbonate or glutamate) 
reduced symptoms such as mood disorder, depres-
sion, anger bursts, crying attacks, edema, abdominal 
cramps and abdominal bloating, back pain, headaches, 
appetite, acne, and desire for sweets. Dairy products 
consumption rates were increased in this study to en-
hance the daily calcium intakes of the participants in 
the intervention group. Moreover, depending on this 
increase, there was an increase in the intake of calci-
um, phosphorus, B2, and B12. This may have reduced 
the intervention group’s PMSS sub-scale scores for 
depressive mood, anxiety, anger bursts, and depres-
sive thoughts, and increased their SF-36 mental health 
scores.

Obesity changes the neurotransmitter functions 
that affect estrogen and progesterone hormones (39). 
Bertone-Johnson et al. (40) noted that every increase 
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of 1 kg/m2 in BMI increased PMS risk by 3%. In an-
other study, a significant relation was found between a 
BMI higher than 30 kg/m2 and PMS occurrence (39). 

The participants in this study had intense PMS symp-
toms although their BMIs were in the normal range. 
Insufficient consumption of the nutrients related to 
PMS may have caused PMS symptoms.

Limitations of our study are as follows: 
Individuals who were consuming low amounts 

of dietary calcium and using no supplements were in-
cluded in the study to see the effect of dairy intake 
on PMS symptoms. However, it was not possible to 
determine whether participants had hypocalcaemia 
since their blood findings such as serum calcium, ion-
ized calcium, vitamin D, and parathormone were not 
examined. 

In conclusion, sufficient and balanced nutrition is 
always important, as it is for PMS, too. Dairy prod-
ucts are sources of calcium, B2, B3, B12, magnesium, 
zinc, phosphorus. The previous studies showed that 
these vitamins and minerals could decrease the PMS 
symptoms. We concluded that daily sufficient intake 
of calcium from food sources has positive effects on 
depression, anxiety, fatigue, anger, depressive thoughts, 
pain, appetite chances, sleep disorders and swelling of 
extremities symptoms in women with PMS whose cal-
cium intakes are lower than recommended. 
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