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ABSTRACT 

Introduction: Premenstrual syndrome is the integration of both physical as well as behavioral symptoms that start after ovulation before a period and 

ends with menstruation. 

Objective: To evaluate the risk of low backache during premenstrual syndrome and its association with behavior changes among female medical 

students. 

Methodology: An observational cross-sectional study was conducted on 235 female MBBS students aged 18–24 years at Islamabad Medical and 

Dental College, Pakistan, between November 2024 and January 2025. The students’ experience with backache and behavioral changes with 

premenstrual syndrome were analyzed. Low backache risk was stratified using the STarT Back Tool, and behavioral disruptions were evaluated using 

an adapted Behavior Rating Scale (BRS). Data were analyzed using Fisher’s exact test, one-way ANOVA, and Spearman rank correlation (ρ). 

Results: Mean age of the participants was 21.43±1.81 years and mean body mass index (BMI) was 22.54±2.12 kg/m2. High risk of backache during 

PMS was identified in 77 (32.8%) students, medium risk in 69 (29.3%), and low risk in 89 (37.9%). On the BRS, 165 (70.2%) students reported 

severe daily behavioral disruption ('bad days'). Mean BRS scores differed significantly across STarT risk categories (Low: 3.84±0.52 vs. High: 

4.88±0.33; p=0.0001). A significant positive correlation was observed between backache risk scores and behavioral disruption (ρ=0.64, p=0.0001). 

Conclusion: Premenstrual low backache risk demonstrates a significant positive association with daily behavioral disruption among female medical 

students, with nearly one-third of students exhibiting elevated backache risk alongside frequent behavioral impairment. 
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INTRODUCTION 

Premenstrual syndrome (PMS) includes wide range of 

emotional, physical and behavioral symptoms that occur before 

monthly menstruation cycle of a women of reproductive age.1,2 

The term 'premenstrual syndrome' was first introduced in a 

published paper in 1953 by Dalton et al in the British Journal 

of Medicine.3 PMS occurs in up to 75% of females in the 

reproductive age group. Since then, PMS has been keen area of 

interest for researchers.4 PMS with associated backache and 

behavioral changes is one of the most prevailing health 

problem of women of all communities in their reproductive age 

occurring several days before and disappearing directly after 

the inception of menstruation.5 As the number of cases 

continues to rise, this issue is placing an increasing financial 

burden on the national expenditures.6 Specifically, PMS is 

characterized by cyclic symptoms occurring during the luteal 

phase of the menstrual cycle. It involves a combination of 

distressing behavioral, somatic, and psychological changes of 

sufficient severity to progressively impair interpersonal 

relationships, social interactions, and daily functioning. These 

symptoms typically resolve with the onset or shortly after the 

onset of menstruation.7 Common symptoms of PMS include 

body aches, headaches, bloating, swelling, breast tenderness, 

irritability, mood swings, anxiety or tension, sleep 

disturbances, changes in appetite, difficulty concentrating, 

reduced attentiveness, social withdrawal, feelings of sadness, 

and a general sense of being unwell or out of control.8 

Backache is one of the most common symptoms of PMS and 

significantly affects women's daily lives.9 Besides backache 

behavioral changes are one of the most significant problems 

during PMS. It has been approximated that as many as three of 

every four bleeding women face some manifestation of PMS 

with backache.10 While it is estimated that approximately 80% 

of women must go through mood and physical manifestations 

associated with the menstrual cycle.11 

Emotional and behavioral symptoms include tension or 

anxiety, feelings of hopelessness, tearfulness, irritability or 

restlessness, impatience or frustration, as well as changes in 

appetite and food cravings.12 Symptoms such as insomnia—

including difficulty falling asleep—feelings of isolation, poor 

concentration, and fluctuations in behavior are commonly 

observed. During this time, individuals may display unhealthy 

mental states, including mood swings, stubbornness, emotional 

sensitivity, irritability, a tendency to argue with close ones, and 

at times, a sense of discouragement leading to sadness and low 

spirits.13 

Understanding frequency of low backache and its association 

with behavior changes during premenstrual syndrome among 

medical and allied health students has been identified as an 

important area for research.4 It has a drastic effect on the 

social, psychological and mental wellbeing of the females 

suffering from PMS.9 This steady increase in the number of 

young women experiencing premenstrual symptoms has 

heightened the need to investigate the underlying causes of its 

prevalence. The objectives of the study were to evaluate the 

risk of backache during pre-menstruation syndrome and its 

association with behavior changes among medical students. 

METHODOLOGY 

This was an observational cross-sectional study conducted on 

235 female medical students of Islamabad Medical and Dental 

College, Islamabad, Pakistan between 2nd November 2024 and 

31st January 2025. Approval for the study was obtained from 

the Institutional Review Board (IRB) of Islamabad Medical 

and Dental College, vide letter number (168/IMDC/IRB-2024 

dated 1st November 2024). WHO sample size calculator was 

used to calculate sample size with 95% CI, 5% alpha error and 

79% backache prevalence in PMS.11 Participants were enrolled 

voluntarily after written informed consent. Total 250 female 

medical students (MBBS course), aged 18-24 years with 

normal body mass index (BMI: 18.5 – 22.9 kg/m2), who 

reported regular menstrual cycles (cycle length between 21 and 

35 days over the preceding 6 months) were included. Students 

with gynecologic problems including polycystic ovaries, 

endometriosis, pelvic inflammatory disease, irregular 

menstrual cycles (oligomenorrhea/polymenorrhea), and 

musculoskeletal disorders (e.g., backache due to postural 

reason), obesity, under- and overweight, anxiety and stress due 

to psychological reason were excluded. 

Diagnosis of PMS was established by a consultant 

gynecologist based on clinical evaluation, consistent with 

criteria described in the literature.14 Clinical PMS was 

identified when participants reported recurrent luteal phase, 

somatic or behavioral symptoms that resolved following the 

onset of menses and caused functional impairment. Participants 

meeting ≥5 symptom criteria (including mandatory 

affective/behavioral complaints) were categorized within the 

moderate-to-severe PMS/PMDD burden spectrum. PMS was 

identified when patients reported ≥5 symptoms that appeared 

during the late luteal phase, resolved after the onset of 

menstruation, and included at least one behavioral symptom 

(e.g., irritability, depressed mood, anxiety, or tension). Physical 

symptoms considered included breast tenderness, weight gain, 

bloating, and peripheral edema. Additional symptoms such as 

fatigue, changes in appetite, sleep disturbances (insomnia or 

hypersomnia), difficulty concentrating, decreased daily 

functioning, and feelings of being overwhelmed or out of 

control were also documented.14 

Participants were enrolled in the study in accordance with 

Helsinki principles through random sampling technique. The 

data was collected through incorporation of tools i.e., behavior 

rating scale (BRS) and the STarT back tool scoring system. 

Out of 250 students, 235 students correctly answered the 

questions of BRS and STarT scale in the study questionnaires. 

The demographic proforma (age, BMI, and marital status), 

BRS and STarT scale for backache were distributed among the 

students. The STarT scale for backache was used to examine 

the risk of backache during pre-menstruation syndrome, which 

was filled out by students. Although originally validated for 

prognostic risk stratification of persistent disability in primary 

low back pain, the STarT Back Tool was applied in this study 

as a structured screening metric to categorize the functional 
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severity and psychosocial impact of low back pain specifically 

occurring during the premenstrual phase.  The 9-items STarT 

backache scale had a total score of 9 points (all Q9) and had 

sub-score of 5 points (Q5-9). The risk was low with a score of 

≤ 3 points from total score, medium with a score ≤ 3 points 

from sub-score, and high with a score ≥ 4 points from sub-

score. The reliability and screening ability of STarT Back Tool 

was previously measured by Robinson and Dagfinrud (2017) 

with a Cronbach alpha of 0.89.15 In this study, the STarT Back 

Tool was applied specifically to stratify the risk and severity 

level of PMS-associated low backache symptoms. The 

behavior rating scale (BRS) had 1-5 points range scale for 

rating the behavior in students; 1 = rare 0-1 incidents, 2 = 2-3 

incidents, 3 = moderate 4-6 incidents, 4 = 7-9 incidents, and 5 

= frequent 10+ incidents. Behavior changes in students during 

PMS affected their daily academic activities (behavior changes 

are mentioned in PMS diagnosed criteria) and were rated as: 1 

= 0-1 time/day (exceptional day/goal), 2 = 2-3 times/day 

(really good day), 3 = 4-6 times/day (good day), 4 = 7-9 

times/day (typical/normal day), and 5 = 10+ times/day (bad 

day). The reliability and validity of BRS was measured by 

Qian and Wang as Cronbach = 0.61.16 The BRS scoring metric 

was adapted in this study to quantify the daily frequency of 

self-reported PMS-related behavioral incidents. After 

collection of data the response sheets were saved in a secure 

place to avoid any bias in results or misuse of personal 

information. 

The results were analyzed using the SPSS version 23. The 

relationship between participants’ scores on the STarT scale 

and BRS was examined using Spearman correlation analysis. 

In addition, differences in BRS scores across STarT risk score 

were analyzed using one-way ANOVA. Fisher’s Exact test was 

used for association between backache during PMS and 

behavior changes of students. Significant level was set at p ≤ 

0.05. 

RESULTS 

Total 235 female medical students were analyzed in this study. 

The students mean age was 21.43±1.81 years. All students 

were single (unmarried). The mean BMI was 22.54±2.12 

kg/m2. About 165 (70.2%) students had bad days during 

premenstrual syndrome, 56 (23.8%) students spent normal days 

and only 10 (4.3%) students had good days during 

premenstrual syndrome (Table 1). A total of 77 (32.8%) 

students had high risk of backache during PMS period (Table 1 

& 2). Differences in BRS scores across the three STarT Back 

risk categories (Low, Medium, High risk) were evaluated using 

one-way ANOVA. Mean BRS scores differed significantly 

across backache risk groups (F = 82.76, p=0.0001) (Table 1). 

Table 1: Frequency distribution and statistical analysis of BRS and STarT scores among students (n=235) 

Variables 
Frequency Percentage 

Mean SD F* p-value 

BRS scale 

4.62 0.67 82.76 0.0001 

Exceptional day/goal 01 0.4 

Really good day 03 1.3 

Good day 10 4.3 

Typical/normal day 56 23.8 

Bad day 165 70.2 

STarT categories 
  

3.06 1.30 24.34 0.0001 
Low risk of backache 89 37.9 

Medium risk of backache 69 29.3 

High risk of backache 77 32.8 

*One-way ANOVA; p<0.05 considered significant; BRS-Behavior Rating Scale 

Table 2: Association between backache and behavior changes of students (n=235) 

BRS categories 
STarT categories 

Total F * p-value 
Low Medium High 

Exceptional day/goal 01 0 0 01 

17.17 0.0001 

Really good day 03 0 0 03 

Good day 10 0 0 10 

Typical/normal day 56 0 0 56 

Bad day 19 69 77 165 

Total 89 69 77 235 

*Fisher’s Exact test; p<0.05 considered significant

Association between backache during pre-menstruation 

syndrome and behavior changes of students is shown in Table 

2. Fisher’s exact test was employed in place of the chi square, 

as several contingency table cells had expected frequencies ≤ 

5, thereby violating the assumptions required for the chi square 

(Table 2). There was a highly significant association between 

backache and behavior changes (p=0.0001). Spearman (ρ) 

correlation test was performed and there was a positive 

correlation between backache and behavior changes (p ≤ 0.05) 

(Table 3). 
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Table 3: Correlation between backache and behavior changes of students (n=235) 

Scores STarT score BRS score 

STarT score 
 Spearman (ρ) 1 0.640 

 p-value - 0.0001 

BRS score 
 Spearman (ρ) 0.640 1 

 p-value 0.0001 - 

                Spearman rank correlation (ρ = 0.640, p = 0.0001); p<0.05 considered significant

DISCUSSION 

This study evaluated the risk of backache during premenstrual 

syndrome (PMS) and its association with behavior changes 

among medical students (n=235). A high frequency of 

backache and behavioral complaints was observed in students 

experiencing PMS. Backache emerged as the most prevalent 

musculoskeletal symptom, with the mean age of affected 

participants as 21.43±1.81 years. The total mean BRS score 

was 4.62, while students experiencing acute back pain reported 

a mean score of 3.06. 

This study reported a high risk of backache complaints 

(32.8%). Alhawsawi and Sheikh documented a prevalence of 

23% back pain during the first two days of menstruation, while 

Abu Alwafa et al. reported 38.2%.17,18 Furthermore, similar 

observations were reported by Vishwakarma et al. who noted a 

high burden of somatic symptoms including low back 

discomfort among young females during the luteal phase.4 

Backache may present with numbness, tingling, or weakness in 

one or both lower limbs and is often associated with stabbing 

or shooting pain radiating distally.19 In addition, students 

experiencing PMS may also report anxiety-related symptoms 

such as fear, worry, palpitations, or shortness of breath, which 

can further aggravate their behavioral disturbances and 

physical complaints.20 

Most of the students (70%) in this study reported experiencing 

‘bad days’ due to behavioral changes during PMS, which 

negatively affected their interest in academic activities. These 

changes influence how students feel, think, and perform. Abu 

Alwafa et al. documented depressive mood in 87% of students 

and severe anxiety in 83.9% during PMS.18 Such symptoms 

can contribute to a range of emotional and physical difficulties, 

including sleep disturbances, reduced appetite or excessive 

eating, fatigue, apathy, difficulty completing simple tasks, 

weight changes, restlessness, nervousness, slowed thinking or 

communication, feelings of worthlessness or guilt, and 

preoccupation with past failures or self-blame.21,22 

In this study, 70% of medical students reported experiencing 

‘bad days’ with significant behavioral changes during PMS, 

and nearly one-third (32.8%) were at high risk of backache. 

These findings suggest that stress and mood alterations may 

play a key role in aggravating musculoskeletal complaints and 

reciprocate recent evidence by Matsuura et al., who reported 

that 71.1% of university students experienced pre-menstrual 

backache alongside stress-related symptoms. This confirmed 

that somatic back pain frequently co-occurs with elevated 

distress during the late luteal phase.23 Similarly, Alharajin and 

colleagues observed that 72.7% of medical undergraduate 

students experienced backaches and muscle pain during the 

premenstrual phase, which directly correlated with high stress 

levels, reduced physical functioning, and impaired daily 

academic routines.24 Comparing these outcomes with data of 

present study underscores that while this cohort demonstrated a 

lower overall proportion of high-risk backache (32.8%), the 

presence of behavioral disruption ('bad days') was consistently 

elevated across all studies, demonstrating that premenstrual 

somatic and behavioral burdens are broadly disruptive to 

female university students globally. The physiological 

explanation may involve stress-induced hormonal fluctuations, 

increased muscle tension, and heightened pain sensitivity, 

which together exacerbate the perception of backache. 

From a physiological standpoint, the manifestation of low 

backache during PMS is primarily mediated by cyclic 

hormonal fluctuations and inflammatory cascades during the 

late luteal phase.25 Following ovulation, the sharp fall in 

progesterone levels triggers an increased release of uterine 

prostaglandins, particularly prostaglandin F2α (PGF2α). 

Elevated prostaglandin concentrations induce myometrial 

hypertonicity, uterine contractions, and local ischemia. This 

visceral discomfort is transmitted via T10–L1 autonomic 

afferent nerve fibers, resulting in referred pain across the 

dermatomes of the lumbosacral and lower back region.26 

Furthermore, progesterone metabolites interact with γ-

aminobutyric acid (GABAA) receptor complexes in the central 

nervous system; luteal phase neurosteroid fluctuations lower 

central pain thresholds and heighten somatosensory 

processing.27 Combined with stress-induced autonomic arousal 

and cortisol dysregulation commonly observed in medical 

students, these endocrine shifts increase axial muscle tone, 

exaggerate pain perception, and exacerbate concurrent 

behavioral and affective disturbances.28 

Therefore, this study results support the concept that stress-

related behavioral changes during PMS not only impair daily 

functioning but also amplify musculoskeletal discomfort, 

ultimately affecting students’ academic performance and 

productivity. 

LIMITATIONS 

This study has certain limitations. Although considerable 

research exists on PMS and its associated symptoms, the 

specific interplay between backache risk and behavioral 

changes among medical students remains underexplored, 

particularly in the local context. The study did not investigate 

underlying causative or ergonomic factors, such as posture, 

prolonged sitting, or biomechanical influences, which may also 

contribute to backache. Additionally, a key limitation is the 

type of psychometric tools utilized in this study. The BRS scale 

was adapted from a pediatric executive function framework to 
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track daily behavioral incident frequency rather than utilizing a 

standard adult PMS instrument (such as the PSST), which may 

limit construct validity. Furthermore, while the STarT Back 

Tool provided stratification for back pain prognostic risk, it is 

primarily validated for primary back pain populations rather 

than cyclic gynecological low back pain. Future studies should 

employ standardized adult PMS diagnostic scales alongside 

specialized biomechanical assessments. Finally, while students 

with irregular menstrual cycles were excluded at screening, 

symptom reporting relied on retrospective recall rather than 

prospective two-cycle daily symptom charting (such as the 

Daily Record of Severity of Problems), which is recommended 

to conclusively distinguish PMS from underlying non-cyclic 

mood or musculoskeletal disorders. 

CONCLUSION 

This study highlights that medical students are at considerable 

risk of low backache during PMS, which is closely associated 

with behavioral changes. which demonstrates a strong positive 

correlation with self-reported daily behavioral disruptions. A 

substantial majority of students reported experiencing ‘bad 

days’ during the premenstrual phase, with behavioral changes 

emerging as a predominant concern alongside musculoskeletal 

pain. While these preliminary findings—derived from adapted 

screening metrics—emphasize the notable burden of PMS on 

students’ functional well-being, future multi-center studies 

utilizing standardized adult PMS psychometric inventories 

(such as the PSST) and objective ergonomic evaluations are 

warranted to fully validate these associations. 
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