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ABSTRACT  

Background: Premenstrual syndrome (PMS) is defined as a recurring pattern of physical, 
affective, and behavioral symptoms occurring during the luteal phase of menses and impair the daily 
lives of women. Aim: This current study was designed to investigate the relation between body mass 
index and premenstrual syndrome. Subjects and Methods: Two hundred and forty young females 
participated in the study, according to body mass index there were 3 groups;   group A were  ( 23  
underweight young females, group B were 119  young females with normal weight and group C  were 
98 young females with overweigh .  Data were collected by instruct females to full fill interviewing 
sheet and premenstrual syndrome scale questionnaire. Results: Mild severity were 4 (17.4%), 53 
(44.5%), significantly high with (p-value < 0.0041), and 10 (10.2%), significantly low with (p-value < 
0.0041),  in group A, B and C respectively, while very severe severity were 6 (17.4%), 17 (44.5%), 
significantly low with (p-value < 0.0041), and 44 (10.2%), significantly high with (p-value < 0.0041),  
in group A, B and C respectively. Conclusion: There were significant positive relation between BMI 
and PMS .The overweight young females had the highest percentage of very severe severity of PMS 
and the lowest percentage of mild severity of PMS while the young females with normal BMI had the 
highest percentage of mild severity and the lowest percentage of very severe severity of PMS  
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Introduction 

Premenstrual syndrome (PMS) is a disorder with recurring physical and emotional symptoms 
during the late luteal phase of the menstrual cycle. PMS affects about 8–20% of ovulating women 
(Jung et al., 2018). 

Premenstrual syndrome consists of a group of psychological and somatic symptoms that are 
related to the menstrual cycle. Sufferers are usually affected during the luteal phase of their menstrual 
cycle, with the symptoms disappearing by the end of menstruation (Cheng et al., 2013). 

Although the etiology of PMS is unknown, but the onset of symptoms is associated with 
ovarian hormone levels. Women with PMS are hypersensitive to the normal hormonal level changes 
that occur during the menstruation cycle (Ryu and Kim, 2015).    

There are no objective tests (physical, blood, biochemical, endocrine or imaging) to assist the 
diagnosis of PMS(El Gizawy and O'Brien, 2018) .The Premenstrual syndrome scale is one of the 
most extensively studied symptoms assessment instruments (Padmavathi et al., 2014). 

Body Mass Index (BMI) is a simple index of weight-for-height that is commonly used to 
classify underweight, overweight and obesity in adults. It is defined as the weight in kilograms 
divided by the square of the height in metres (kg/m2). The cutoff points for body mass index (BMI) 
were based on recommendations by the World Health Organization’s (WHO) Expert Committee on 
physical status. BMI of less than 18.5 indicates underweight; 18.5 to 25 indicates normal weight; 
above 25 indicates overweight and over 30 indicates that the person is obese (Helal and Elarousy, 
2011) 

The obese individuals often experience disruption of the menstrual cycle, including 
interruption of the menstrual cycle, abnormal menstrual flow and increased pain associated with 
menstrual cycle (Jahangir, 2018). 

  
 
 



Curr. Sci. Int., 8(2): 394-402, 2019 
ISSN: 2077-4435 

395 

Subjects and Methods 
 

A Cross section study, a total of 240 young females volunteers from Faculty of Physical 
Therapy, Kafr El-Sheik were recruited for this study .The females participated in the study after 
signing an informed consent form before data collection. The purpose and nature of the study were 
explained to all participants. Recruitment began after approval of the Faculty of Physical Therapy 
Ethics Committee. 
 
Inclusive Criteria: 

The patients were chosen under the following criteria: all females are virginal, their ages  ranged 
from 18 to 22 years and both obese and lean young female . 
 
Exclusive Criteria: 

The current study excluded the following criteria: females who participate in any organized 
athletic event, use of oral contraceptives or any hormonal treatment in the previous six months before 
entry in this study , or present diagnosis of psychiatric illness, traumatic life events such as death in 
family in the last 2 months, genital diseases, abnormal bleeding , history of abdominal pelvic surgery 
or presence of any diagnosed diseases, including diabetes, liver and kidney dysfunction, CVD, cancer, 
and polycystic ovary syndrome or premature menopause. 

 
Design of the Study 

According to female body mass index there were 3 groups (A&B& C)  
 Group A (underweight): 23 females with BMI < 18.5. 
 Group B (normal weight): 119 females with BMI ranges from 18.5 to 24.9. 
 Group C (overweight): 98 females with BMI is ranges from 25-29.9. 
Duration of this study was six months (from June 2018 to November 2018). 
 
Instrumentation and tools 

Data were collected using structured interviewing sheet, Height and Weight scale and the 
premenstrual syndrome scale questionnaire. 

  
Tool I: structured interviewing sheet 

In this tool structured interviewing included the student's demographics; name, age, telephone 
number, It was filled in by the students.  
 
Tool I I: Height and Weight scale for assessment BMI 

Basic anthropometric parameters such as body weight, body height  in addition  BMI was 
calculated by dividing the subject’s weight by the square of her height, expressed in metric units: 
Metric :BMI = kg/m2, where kg is the subject’s weight in kilograms and m is the subject’s height in 
meters (Sperrin et al., 2016). It was filled in by the researcher. Based on the calculated BMI, the 
students were classified into 3 groups:  
Underweight =BMI<18.5, normal weight = BMI 18.5-24.9 and Overweight = BMI 25-29.9  
 
Premenstrual syndrome scale questionnaire (PMSS) for assessment of premenstrual syndrome 
and its severity 

Each female instructed to put mark in front of each symptom at PMSS questionnaire that mark 
most closely describes the intensity of her premenstrual symptoms during her last cycle. These 
symptoms that would occur during the premenstrual phase of her cycle, this phase begins about seven 
days prior to menstrual bleeding. The premenstrual syndrome scale comprised 40 questions with three 
sub-scales (Physiological, Psychological and Behavioural symptoms). This 5-point Likert- type scale 
consisting of 40 items. The measurements on the scale are set according to the following scoring 
system: the response Never was scored as “1”, rarely as “2”, sometimes as “3”,very often as “4” and 
always as “5” points. In addition, the total score obtained from the sub-scales established the “PMSS 
total score.” The scale’s lowest score is 40 and highest score is 200. If the scale’s total score reached 
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80 points or above, this indicates the occurrence of PMS. Increases in the scores indicate an increase 
in PMS severity. 

 
Validity and reliability of (PMSS) Tool 
 

The ability of the Premenstrual syndrome Scale to predict the development of PUs (predictive 
validity) has been tested extensively. Inter-rater reliability between .81 and .97 is reported. The tool 
has been shown to be equally reliable with adolescent girls. Sensitivity ranges from 83-100% and 
specificity 64-90% depending on the cut-off score used for predicting PU risk (Padmavathi et al., 
2014). 

  
Statistical analysis  
 

Statistical analysis was conducted using SPSS for windows, version 25 (SPSS, Inc., Chicago, 
IL). Prior to final analysis, data were screened for normality assumption and presence of extreme 
scores. This exploration was done as a pre-requisite for parametric calculations of the analysis of 
difference. Descriptive analysis using histograms with the normal distribution curve and Normality 
test of data using Shapiro-Wilk test showed that the data of age, BMI, and PMS scores in each group 
were normally distributed, and not violates the parametric assumption while Severity variable is 
nominal variable. ANOVA test was used for comparison between normally distributed variable 
between groups while Chi-squer Test (non-parametric test) was used for comparison between nominal 
variable between groups. Correlation between numerical normally distrusted variables was carried out 
by Peron Correlation, Spearman’s rank Correlation were used for comparison between ordinal and 
numerical variables, while Eta test were used to correlate nominal with numerical variables. Alpha 
level was 0.05. 

 
Results 
 

This part of the study is intended to present the collected data through measuring subjects’ age, 
weight, height and PMS scores in the three study groups. 

  
1. Statistical analysis of AGE: 

 
As shown in table (1) the AGE mean values were 20.13±1.058, 20.38±0.974 and 20.51±1.008 

years for the first, second and third group respectively. Moreover, one way ANOVA revealers that 
there was no significant difference between the three groups regarding age factor with P-value = 
0.234.  
 
Table 1: Descriptive and ANOVA test of AGE in years of the 3 groups. 

Number of patients 
Group (A) 

Under Weight 
Group(B) 

Normal Weight 
Group(C) 

Over Weight 
Mean in years 20.13 20.38 20.51 

± SD 1.058 0.974 1.008 

Minimum  18 18 18 

Maximum   22 22 22 
F-value 1.451 
P-value 0.234 

Significance Non Significante 

  
2. Results of BMI between the three study groups. 

As shown in table (2): the BMI mean values were 17.48±1.0176, 22.63±1.284  and 27.53±1.27 
kg/m2 for the first, second and third group respectively. Moreover, one-way ANOVA revealers that 
there was significant difference between the three groups regarding BMI factor with P-value < 
0.0001.   

 
 



Curr. Sci. Int., 8(2): 394-402, 2019 
ISSN: 2077-4435 

397 

Table 2: Descriptive and ANOVA test of BMI of the 3 groups. 

Number of patients  
Group (A) 

Under Weight 
Group(B) 

Normal Weight 
Group(C) 

Over Weight 
2Mean in kg/m 17.4817 22.6317 27.5319 

± SD 1.10762 1.28425 1.27063 
Minimum  15.30 19.90 25.00 
Maximum   19.40 24.90 32.20 

F-value 757.559 
P-value 0.0001 

Significance Significante 

 
2.1. Descriptive and inferential statistics of Severity  of PMS. 

As shown in table (3) and figure (1), frequency and percentage (in comparison to the group 
total) of Mild severity were 4 (17.4%), 53 (44.5%), significantly high with (p-value < 0.0041), and 10 
(10.2%), significantly low with (p-value < 0.0041),  in group A, B and C respectively, while Moderate 
severity responses were, 6 (39.1%), 34 (71.4%), and 16 (67.3%) in group A, B and C respectively 
with no statistically significant difference between groups. Moreover, Severe severity responses were, 
7 (30.4%), 15 (12.6%), and 28 (28.6%) in group A, B and C respectively with no statistically 
significant difference between groups. Finally, Very severe severity were 6 (17.4%), 17 (44.5%), 
significantly low with (p-value < 0.0041), and 44 (10.2%), significantly high with (p-value < 0.0041), 
in group A, B and C respectively.   

So, post hoc tests, and figure (1), the  normal weight subjects had the highest percentage of 
mild severity amount of menstruation and the lowest percentage of very severe severity of 
menstruation, while overweight subjects had the highest percentage of very severe severity of PMS 
and the lowest percentage of mild severity of  pms . 
 
Table 3: Frequency and percentage of Severity of PMS, in each group. 

Severity 
Group 

Total 
Chi-

square 
P-value 

Under Normal Over 

Mild 
Count 4 53 10 67 

53.01 0.000 

% within Group 17.4% 44.5% 10.2% 27.9% 
Adjusted Residual -1.2 5.7 -5.1 

 
  0.496 0.000 0.000  

Moderate 
Count 6 34 16 56 

% within Group 26.1% 28.6% 16.3% 23.3% 
Adjusted Residual 0.3 1.9 -2.1  

  0.948 0.164 0.103  

Severe 
Count 7 15 28 50 

% within Group 30.4% 12.6% 28.6% 20.8% 
Adjusted Residual 1.2 -3.1 2.5 

 
  0.491 0.008 0.049    

Very 
Severe 

Count 6 17 44 67   
% within Group 26.1% 14.3% 44.9% 27.9%   

Adjusted Residual -0.2 -4.7 4.9    
  0.979 0.000 0.000    

Total 
Count 23 119 98 240 

Adjusted α= 
0.0041667 

% within Group 100.0% 100.0% 100.0% 100.0% 

 
2.2. Results of the PMS severity score between the three study groups. 

As shown in table (4) and figure (2): the PMS mean values were 130.09 ± 36.474, 104.66 ± 
35.991  and 142.16 ± 33.559 for group A ,B and C respectively. Moreover, ANOVA teste revealers 
that there was significant difference between the three groups regarding PMS factor with F-value = 
31.345 and P-value < 0.0001, so post-hoc test was performed.  

 
2.3. Post-hoc Test for PMS: 

To determine the difference between the three groups in the mean value of the PMS, post-hoc 
test was performed (Table 5). It revealed that there was a -significant difference between groups A 
(underweight) and B (normal weight) as the mean difference (25.423 and P-value =0.002), while there 
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was a non significant difference between groups A (underweight) and C (over weight) as the mean 
difference (-12.076 and P-value =0.138), and Finally, there was a significant difference between 
groups B (normal weight) and C (over weight) as the mean difference (-37.499 and P < 0.001).  

 
2.4. Correlation between BMI and PMS 

As shown in Table 6 and figure (5, the person correlation coefficient (r-value) between BMI 
and PMS was 0.368, which means significant moderate positive correlation (r=0.368 & p-
value<0.0001). 

 

  

    
Fig. 1: Pie chart for percentage of menstruation severity in each group. 

Table 4: Descriptive and ANOVA test of PMS for groupA,B and  

  
Group (A) 

Under Weight 
Group(B) 

Normal Weight 
Group(C) 

Over Weight 
Mean 130.09 104.66 142.16 
± SD 36.474 35.991 33.559 

Maximum   68 57 68 
Minimum  187 178 181 

F-value 31.345 
P-value 0.0001 

Significance Significant 
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Fig. 2: PMS mean values for group A,B and C 

 
Table 5: Post-hoc Test between groups for PMS. 

PMS Mean defirencence P-value Signifecance 

LSD (post-hoc 
test) 

Group A vs. group B  25.423 0.002 Significant 
Group A vs. group C  -12.076 0.138 Non-Significant  
Group B vs. group C -37.499 0.000 Significant 

 
Table 6: Correlation between BMI vs PMS score, Age at menarche, Frequency, Duration, Amount, 

Regularity and Severity. 

Person Correlation 
*Spearman Correlation 

BMI 

Correlation Coefficient (r) P-value 
PMS SCORE 0.368 0.000 

Severity (mild, moderate, severe, very 
severe)* 

0.359 0.000 

 

 
Fig. 5: Simple Scatter with Fit Line of BMI by PMS 

Discussion 
PMS is among the commonest gynecologic complaints in young women present to doctors 

(Banikarim et al., 2000). PMS might cause several difficulties  for women including impairment in 
physical functioning, psychological health and severe dysfunction in social or occupational 
realms.(Al-Batanony and AL-Nohair, 2014) 
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A Lot of studies have been done in the past on the prevalence of menstrual  problems in 
young females, yet  much research was not done on their  relation with body weight . Based on the 
previous idea in this study we attempted to find a relation between body mass index  and  
premenstrual syndrome  problems experienced by the young femles as this is the risk factor which  is  
modifiable  and  intervention at this stage might result in healthier adults. 

The result of the study showed a statistically significant positive correlation between BMI and 
PMS  in young female  (r=0.368 & p-value<0.0001),the  normal weight subjects had the highest 
percentage of mild severity  of PMS and the lowest percentage of very severe severity of  PMS , while 
overweight subjects had the highest percentage of  very severe severity of PMS  and the lowest 
percentage of mild severity of PMS.  

This results are in line with (Jena et al., 2018) who stated that abnormal BMI was observed in 
more than one third of the adolescents and menstrual  problems are more prevalent with abnormal 
BMI. Also, this result can be confirmed  by (Bertone-Johnson et al., 2010) who  observed a strong 
positive relationship between BMI and the development of PMS and women who were obese at 
baseline had significantly higher risks of developing PMS over 10 years of follow-up compared with 
lean women.  

Also, this study confirmed by (Ashfaq, 2017)  who concluded that PMS is significantly 
associated with the weight status of adolescent girls,and by  (Seedhom et al., 2013) who  detect, a 
significant relation between BMI and the occurrence of PMS . Also, (Järvelaid, 2005) stated that one 
of the important factors on the menstrual cycle is body weight . 

The obtained results of the present study are agreed with (Seedhom et al., 2013) who found 
that there was a significant relation between BMI and the occurrence of PMS. As all the underweight 
female students had PMS and 93.4% and 90.9% of overweight and obese students, respectively, had 
PMS compared to 6.6% and 9.1% who had no PMS . And with (Deuster et al., 1999)  who concluded 
that women with a BMI greater than 27.0 were 1.9 times more likely to have PMS than women with 
lower BMI . 

The results are in line with (Isgin-Atici et al., 2018) who found that disordered eating was 
significantly higher in the PMS group This result also makes way for the debate concerning whether 
disordered eating is a risk factor for PMS or whether PMS is a trigger for disordered eating. 

The result of this study oppesed that found by  (MR and Suryakantha, 2017) which was 
conducted with the aim of determine the prevalence of PMS and BMI  and found that the higher  rate 
of prevalence of PMS was seen more among those students with normal BMI. The prevalence of PMS 
was 10.8% among underweight students, 21.4% among pre obese and 67.8% among the students with 
normal BMI.  

 And also opposed to Tolossa and Bekele, (2014)  who showed that there was no significant 
relationship between PMS and BMI, waist to hip ratio (WHR), and waist to height ratio 
(WHTR). 

The results of present study  can be explained by several known mechanisms on the effect of 
adipose tissue on ovulation and menstrual cycle as stated by Frisch, (1994) the adipose tissue converts 
androgens into estrogens, body weight affects estrogen metabolism, lighter women have less effect on 
estrogen metabolism and obese women are more likely to affect estrogen metabolism, obese women 
have less ability to attach estrogen to sexually transmitted globulin that causes estrogen to be 
inactivated, thus, increasing the serum free estradiol level and by  the finding of Silva et al., (2003) 
who shown that obese women are usually at risk for stress, depression, and sleep deprivation and are 
usually less likely to exercise , perhaps one of the reasons why PMS is higher in people with high 
BMI than normal and low BMI is that people with PMS usually have symptoms of stress, anxiety, 
depression and more boredom, and have less joy. In the other word, PMS is one the reasons of 
sedentary life style, and isolation which lead to increasing obesity (Rad et al., 2018) . Increased 
adiposity may contribute to water-retention symptoms in PMS though dysregulation of the renin-
angio-tensin-aldosterone system(RAAS), leading to increased sodium and fluid retention(Rahmouni 
et al., 2005). Estrogen stimulates the RAAS and increases fluid retention, whereas late luteal phase 
progesterone appears to counteract these effects (Olson et al., 1996)  

Obesity may alter neurotransmitter function through its effect on estrogen and progesterone. 
In some studies, PMS and premenstrual dysphoric disorder (PMDD) cases have demonstrated 
abnormalities of the serotonin, gamma-aminobutyric acid (GABA), and other systems compared with 
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symptom-free controls. Estrogen enhances serotonin action by increasing synthesis, transport, 
reuptake and receptor expression, and postsynaptic responsiveness. Thus, it is plausible that lower 
estradiol levels associated with adiposity may lead to impaired serotonin function and contribute to 
the occurrence of PMS. This hypothesis is supported by clinical studies finding selective serotonin 
reuptake inhibitors (SSRls) to be effective at treating premenstrual mood symptoms, food cravings, 
appetite changes, and abdominal bloating(Halbreich et al., 2006) . 

Finally, adiposity may be related to PMS by affecting vitamin D status as stated by Lee et al. 
(2008) Obese individuals are at greater risk for vitamin D deficiency, as the main circulating vitamin 
D metabolite, 25-hydroxyvitamin D, is sequestered in adipose tissue. Vitamin D also plays a role in 
renin-angio-tensin-aldosterone system regulation.   

 
Conclusion  

There were significant positive relation between BMI and PMS .The overweight young females 
had the highest percentage of very severe severity of  PMS and the lowest percentage of mild severity 
of PMS while the young females with normal BMI had the highest percentage of mild severity and the 
lowest percentage of very severe severity of PMS 
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