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ABSTRACT
Introduction: Primary dysmenorrhoea (PD) is a frequent
gynaecological condition in adolescents and adult women
worldwide, affecting their daily activity and leading to a
lower quality of life. The purpose of this study is to
determine the prevalence, severity, and factors associated
with PD among reproductive-age women at Kuala Selangor
Health Clinic.

Materials and Methods: This cross-sectional study used
systematic random sampling at the Kuala Selangor Health
Clinic from 3rd July to 29th September 2017. This study
included 213 women between the age of 18 and 35 years old.
The questionnaires consist of sociodemographic, lifestyle
activities, and menstrual history components with
Numerical Rating Scale (NRS) for menstrual pain as well as
the Pictorial Blood Assessment Chart (PBAC) to quantify the
blood loss during menstruation.

Results: A total of 210 women participated in this study with
a response rate of 98.6%. The prevalence of PD was 60.5%
with 13.4%, 75.6%, and 11.0% for mild, moderate, and severe
in intensity, respectively. Nulliparous (OR: 5.1, CI: 1.508,
17.277, p = 0.009), first-degree family history of
dysmenorrhoea (OR: 4.431, CI: 1.727, 11,368, p = 0.002),
heavy menstrual blood flow (OR: 11.6, CI: 2.849, 47.53, p
<0.001), and lack of regular physical exercise (OR: 14.037,
CI: 5.161, 38.183, p < 0.001) were found as the significant
association for PD. Meanwhile, having a short menstruation
reduces the risk of PD during menstruation (OR: 0.04, CI:
0.004, 0.391, p = 0.006).

Conclusion: PD is prevalent among reproductive-age
women. Physical exercise is a protective factor for PD,
hence health care providers particularly those in primary
care settings should regularly counsel and encourage
women to be physically active. 
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INTRODUCTION
Dysmenorrhoea is defined as pain during menstruation and
is classified as either primary or secondary dysmenorrhoea

(SD).1 Primary dysmenorrhoea (PD) is a menstrual pain
without any pelvic pathology that develops 1 or 2 years after
menarche and can last up to 40 years. The pain is described
as cramping or spasmodic located at the lower abdomen and
radiating to the thigh's back or medial aspect. The pain
started a few hours before or shortly after menstruation and
lasted up to 48–72 h.2 Secondary dysmenorrhoea is menstrual
pain caused by an underlying gynaecological condition. The
most common causes of SD are uterine fibroid, endometriosis,
and adenomyosis.1 The pain typically begins 1–2 weeks
before menstruation and can last for a few days after
menstruation has ceased.1,2 

PD, which is more common than SD, has a  significant
impact on women's daily activities and quality of life. Studies
have shown that PD causes work or school absenteeism,3,4

limitations in social activities,3-5 psychological disorders such
as depression and anxiety,6 and increased self medication.4

The prevalence of PD ranges from 59 to 96 %5,7–9 worldwide.
In Malaysia, PD was found in 74–76% of adolescence10,11 and
50–78% among university students.3,12,13

Several studies have found that some modifiable factors,
including physical exercise and second hand smoker are
significantly related to PD while other factors such as body
mass index (BMI) and frequent fast food intake were not.
Studies on the factors contributing to PD in Malaysia were
limited to adolescent and university students with no studies
conducted in the community. Previous local research found
that race,12 positive family history of dysmenorrhoea,3,12 and
lack of physical exercise3 were all strongly linked with PD.
However, Soe et al.13 found a negative association between
BMI, fast food intake, and physical exercise with PD. 

In Malaysia, there are scarce studies on the factors
contributing to PD, especially those not changeable. Other
factors associated with PD, including occupation, parity,
smoking, second-hand smoking, and attempting to lose
weight, have yet to be studied in Malaysia. The purpose of
this study was to determine the prevalence of PD among
reproductive-age women, the severity of the disease, and the
factors associated with PD. 

MATERIALS AND METHODS
This was a cross-sectional study conducted from 3rd July 2017
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to 29th September 2017 at Kuala Selangor Health Clinic in
Selangor, a state in Malaysia. The sampling frame was
registered women with ages ranging from 18 to 35 years old
who attended the out-patient clinic during the duration of
the study. The inclusions criteria were reproductive-age
women (18–35 years old) and understand the Malay
language whereas participants who were pregnant, had a
history of gynaecological diagnosis or surgery, had
menstruation more than 6 months ago, presented to the
clinic with an acute life-threatening illness, or had SD
(exclusion by symptoms) were excluded from the study.
Participants were asked if they had menstrual pain 1–2 weeks
before menstruation and if it lasted until a few days after it
stopped. If the response is yes, the participant was excluded
because suspicious of SD.

A structured questionnaire in the Malay language was
developed consisting of three sections namely
sociodemographic, menstruation, and lifestyle. The first
section covered socio-demographic characteristics such as
age, race, occupation, parity status, and marital status. The
second section of the questionnaire explored the participants'
menstrual history, such as the age of menarche, regularity of
menstrual cycle, blood loss during menstruation, duration of
menstruation, and first-degree family history of
dysmenorrhoea. Pictorial Blood Loss Assessment Chart
(PBAC) was used to determine the blood loss during
menstruation. The chart has been validated for menstrual
blood loss14-16 and reliable15 with Cronbach α 0.7–0.8. The
total scoring from the PBAC chart was categorised into > 100,
16–99, and < 15 for heavy, normal, and light menstrual
blood loss, respectively. Participants were also asked whether
they experienced PD with a yes or no format response. If the
answer is yes, they need to answer the severity of the PD
question using the Numerical Rating Scale (NRS). The tool
was validated for measurement severity of pain for general
acute pain17 and reliable18 with Cronbach α 0.8. The
participant will rate their menstrual pain and the scoring of
the marks of 1–3, 4–7, and 8–10 indicate mild, moderate, and
severe in intensity, respectively. The third section of the
questionnaires was used to determine the participants’ BMI
and their lifestyle activity such as smoking habits whether
smoker, non-smoker, or second-hand smoker, regularity of
practising physical exercise, frequent fast-food intake, and
any attempt to lose weight. Height and weight were
measured, and BMI was calculated during the interview. For
the lifestyle questionnaire, the format answer was either yes
or no. All the responses were self-reported by the participants.

The menstrual cycle was classified as regular if the
participants had menstruation at regular intervals of 21–35
days from the last menstrual cycle.19 For the duration of
menstruation, less than 4 days, 4–8 days, and more than 8
days were categorized as short, regular, and prolonged
duration, respectively.20 Biological mother, sister, or twin was
classified as first-degree family. A smoker is defined as who is
currently smoking at least one tobacco product every day
over a period > 1 month,21,22 whereas a second-hand smoker
is someone who is being exposed to another person's tobacco
smoke (mainstream smoke and sidestream cigarette smoke)
for at least 15 minutes every day on > 1 day/week.23 BMI was
calculated using the kg/m2 formula, and the classification

followed the Malaysia Ministry of Health.24 Regular physical
exercise was defined as a participant practising moderate-
intensity physical exercise for more than 150 minutes per
week or at least 75 minutes per week of high-intensity
physical exercise.25 The participant who took fast food more
than once a month was categorized as frequent fast-food
intake26 meanwhile attempting to lose weight was defined
whether the participant currently trying to lose weight in
whatever method such as low carbohydrate diet, low-fat diet,
low-calorie diet, consume slimming pills or supplements,
involve in commercial slimming program, induced vomiting,
or practising physical exercise.

Two Family Medicine Specialists performed content and face
validity. Pretested among 30 women before the data
collection was done at the same clinic. They were recruited
using the same eligibility criteria with systematic random
sampling one in four. Participants who were involved were
included in the name list and were subsequently excluded
during the actual data collection. No changes either
questionnaire or flow of the study after the pretested research
was done.

The sample size was calculated based on Pocock's formula
with 80% power and significance level α at 0.05 with a 95%
confidence interval. Based on the previous study,9 210
participants were required, with an estimated 90% eligibility
and 80% response rate. After screening using eligibility
criteria, participants were recruited using systematic random
sampling one in four and were chosen according to the
number series in the interval of 4 starting from number 3.
The patient information sheet was given to the participant
and written consent was obtained. The questionnaire was
given to the participant and was using face to face interview
method by the main researcher. Ten to fifteen minutes were
required to complete the questionnaire.  The completeness of
the questionnaire was re-check at the end of the interview
session. Completed questionnaires were stored in an envelope
to maintain confidentiality. Participants with PD who had
heavy menstrual bleeding were given an appointment in the
outpatient clinic for further gynaecological assessment and
examination.

The data were analyzed using Statistical Package for Social
Sciences (SPSS) IBM version 22.0. A significant p value was set
at <0.05 with a 95% confidence interval (CI). The
characteristics of the participants, the prevalence of PD, and
the severity of PD were described in descriptive analysis using
percentages and frequency. Simple logistic regression (SLR)
was used for univariate analysis. Significant independent
factors associated with PD were included in multiple logistic
regression (MLR) for further prediction contributing to PD.
Multicollinearity was done before proceeding with MLR
analysis, and the Hosmer–Lemeshow test was used to see the
model's fit. The independent variables are age, race, parity,
occupation, age of menarche, regularity of menstrual cycle,
duration of menses, menstrual blood loss, family history of
dysmenorrhoea, BMI, smoking, second-hand smoker,
regularity of physical exercise, attempting to lose weight, and
frequency of fast-food intake meanwhile the dependent
variable is PD. 
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Variables n %
Age (years) Median:25.00
18–24 102 48.6
25–29 56 26.6
30–35 52 24.8

Race
Malay 134 63.8
Chinese 10 4.8
Indian 66 31.4
Others 0 0

Occupation
Professional 27 12.9
Non-Professional 111 52.9
Unemployed 72 34.2

Parity
Nulliparous 144 68.6
Parous 66 31.4

Marital status
Single 130 61.9
Married 75 35.7
Separated/divorce 5 2.4

Age of menarche
< 11 years old 33 15.7
> 11 years old 177 84.3

Menstrual cycle
Regular 179 85.2
Irregular 31 14.8

Duration of menstruation
Normal 189 90 
Short 12 5.7
Prolong 9 4.3

Menstrual blood loss (PBAC Scoring) Median: 84.00
Normal 150 71.4
Light 6 2.9
Heavy 54 25.7

Family history of dysmenorrhoea
Yes 119 56.7
No 91 43.3

Body mass index (BMI)
Normal 68 32.4
Underweight 29 13.8
Overweight 46 21.9
Obese 67 31.9

Smoking
Yes 7 3.3
No 203 203

Second-hand smoker δ
Yes 79 38.9
No 124 68

Regular physical exercise
Yes 68 32.4
No 142 67.6

Frequent fast-food intake
Yes 167 79.5
No 43 20.5

Attempting to lose weight
Yes 81 38.6
No 129 61.4

δ= 203 respondents

Table I:  Sociodemographic, menstrual, and lifestyle characteristic of respondents (n = 210)
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RESULTS
Out of 210 women (98.6% response rate) who participated in
this study, 127 (60.5%) of them have PD. Based on the NRS,
among the PD group, 17 (13.4%), 96 (75.6%), and 14 (11%)
had mild, moderate, and severe pain, respectively. 

Sociodemographic, menstrual, and lifestyle characteristic 
The median age of the participant was 25 years old. The
majority of the participants were Malay (63.8%) followed by

Indian (31.4%) and Chinese (4.8%). Most of them were
nulliparous (68.6%). The median age of menarche in this
study was 12 years old. Majority of the participants attained
menarche at the age of >11 years old (84.3%), regular
menstrual cycle (85.25%), and had normal menstrual blood
flow (71.4%). For BMI, 13.8%, 32.4%, 21.9%, and 31.9% were
underweight, normal weight, overweight and obese,
respectively. Only 3.3% of the participants were found as
smokers, whereas 38.9% were identified as second-hand

Variables No PD PD Crude OR (95% CI) p value
n (%) n (%)

Age (years)
18–24 31 (30.4) 71 (69.6) 3.665 (1.82 - 7.38)
25–29 20 (35.7) 36 (64.3) 2.880 (1.31 - 6.29)
30–35 32 (61.5) 20 (38.5) 1 0.001*

Race
Chinese 7 (70%) 3 (30) 1 0.111
Indian 28 (42.4) 38 (57.6) 3.167 (0.75 - 13.33)
Malay 48 (35.8) 86 (64.2) 3.181 (0.93 – 16.91)

Occupation
Professional 10 (37) 17 (63) 1 0.255
Non-Professional 39 (35.1) 72 (64.9) 1.086 (0.45 – 2.60)
Unemployed 34 (47.2) 38 (52.8) 0.657 (0.26 – 1.63)

Parity
Nulliparous 43 (29.9) 101 (70.1) 3.614 (1.96 – 6.64)
Parous 40 (60.6) 26 (39.4) 1 < 0.001*

Age of menarche
< 11 years old 10 (30.3) 23 (69.7) 1 0.241
> 11 years old 73 (41.2) 104 (58.8) 1.614 (0.72 – 3.59)

Menstrual cycle
Regular 65 (36.3) 114 (63.7) 2.428 (1.11 - 5.27) 0.025*
Irregular 18 (58.1) 13 (41.9) 1

Duration of menstruation
Normal 72 (38.1) 117 (61.9) 1 0.040*
Short 9 (75) 3 (25) 0.205 (0.054 - 0.78)
Prolong 2 (22.2) 7 (77.8) 2.154 (0.43 - 10.65)

Menstrual blood loss (PBAC Scoring)
Normal 76 (50.7) 74 (49.3) 1 < 0.001*
Light 4 (66.7) 2 (33.3) 0.514 (0.09 - 2.88)
Heavy 3 (5.6) 51 (94.4) 17.459 (5.21 - 58.4)

Family history of dysmenorrhoea
Yes 27 (22.7) 92 (77.3) 5.452 (2.98 – 9.95) < 0.001*
No 56 (61.5) 35 (38.5) 1

Body mass index (BMI)
Normal 27 (39.7) 41 (60.3) 1 0.546
Underweight 8 (27.6) 21 (72.4) 1.729 (0.67 - 4.46)
Overweight 20 (43.5) 26 (56.5) 0.856 (0.40 - 1.8)
Obese 28 (41.8) 39 (58.2) 0.917 (0.46 - 1.8)

Smoking
Yes 2 (28.6) 5 (71.4) 1.660 (0.31 - 8.76)
No 81 (39.9) 122 (60.1) 1 0.551

Second-hand smoker δ
Yes 19 (24.1) 60 (75.9) 3.158 (1.69 - 5.89)
No 62 (50) 62 (50) 1 < 0.001*

Regular physical exercise
Yes 51 (75) 17 (25) 1 < 0.001*
No 32 (22.5) 110 (77.5) 10.312 (5.24 - 20.26)

Frequent fast-food intake
Yes 58 (34.7) 109 (65.3) 2.610 (1.31 - 5.17)
No 25 (58.1) 18 (41.9) 1 0.006*

Attempting to lose weight
Yes 33 (40.7) 48 (59.3) 0.921 (0.52 - 1.62)
No 50 (38.8) 79 (61.2) 1 0.775

1= Reference group.    *= p <0.05 significance association.    δ= 203 respondents.  OR= Odds Ratio.  CI= Confidence Interval. 

Table II: The association between sociodemographic, menstrual, and lifestyle factors with PD among reproductive-age 
women (n=210)
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smokers, and many of them practice sedentary physical
activity (67.6%) and frequent fast-food intake (79.5%). The
findings are shown in Table I.

Factors Associated with PD
Univariate analysis using SLR found age, parity, family
history of dysmenorrhoea, regularity, duration and
menstrual blood loss, second-hand smoker, regular physical
exercise, and frequent fast-food intake were significant
factors associated with PD as shown in Table II. Further
analysis using MLR found null parity, heavy menstruation,
positive family history of dysmenorrhoea, and lack of regular
physical exercise as the significant association for PD, which
is shown in Table III. Women who had a short duration of
menstruation were found lesser probability to have PD.

DISCUSSION
The prevalence of PD among reproductive-aged women at
Kuala Selangor Health Clinic was 60.5% (n=127). When
compared to the local research among university
students,3,12,13 the outcome prevalence of PD ranged from
50.9% to 78%. There is no comparable local study with a
similar age group in the community setting to our
investigation. However, in a survey conducted by Amini et
al.27 in a community setting in Indonesia, the prevalence of
PD was 62.5%, which is not significantly different from our
findings. Other studies were done in the community setting

with similar age groups in South Korea,28 Turkey,29 and Iran30

found that the PD prevalence is in the range of 58.8% to
63.6%.

Among our participants who had PD, three-quarters (75.6%)
had moderate pain followed by mild (13.4%) and severe pain
(11.0%). The findings were similar to those of local studies by
Jaiprakash et al.12 and Soe et al.13 However, the researchers
used different tools to determine the intensity of the pain,
which is the Verbal Multidimensional Scoring System.
Meanwhile, Shamsunarnie et al.3 discovered disparities in
pain assessment scores while using similar methods as in this
study although majority of their participants had mild pain.
The differences in pain perception could explain the findings
and threshold among the subjects studied. Furthermore, pain
perception is possibly influenced by the background, lifestyle,
and culture of the women.5

This study discovered that parity is a significant factor
leading to PD with nulliparous women are 5.1 times more
likely to have the disease compared to the parous group.
However, we are unable to compare our findings to those of
local studies. However, our results were similar to previous
studies by Heilemeskel et al.9 and Patel et al.31 in which
nulliparous women are more likely to have PD. Multiparous
women were assumed to be less prone to PD due to pudendal
nerve compression and stretching during delivery, resulting
in pelvic floor neuropathy.32 

Variables Adjusted OR 95% CI p value
Lower Upper

Age (years)
18–24 1.558 0.408 5.956 0.517
25–29 3.404 0.884 13.106 0.075
30–35 Ref

Parity
Nulliparous 5.104 1.508 17.277 0.009*
Parous Ref

Menstrual cycle
Regular 2.979 0.900 9.855 0.074
Irregular Ref

Duration of menstruation
Normal Ref
Short 0.040 0.004 0.391 0.006*
Prolong 0.283 0.023 3.535 0.327

Menstrual blood loss (PBAC Scoring)
Normal Ref
Light 0.342 0.015 7.704 0.5
Heavy 11.636 2.849 47.533 0.001*

Family history of dysmenorrhoea
Yes 4.431 1.727 11.368 0.002*
No Ref

Second-hand smoker 
Yes 1.961 0.741 5.187 0.175
No Ref

Regular physical exercise
Yes Ref
No 14.037 5.161 38.183 <0.001*

Frequent fast-food intake
Yes 2.623 0.826 8.333 0.102
No Ref

Ref= Reference group. *= p <0.05 significance association.  OR= Odds Ratio.  CI= Confidence Interval
Hosmer and Lemeshow test suggested model good fit for data. χ2 = 6.155, p= 0.630
Cox and Snell R2 = 0.502, Nagelkerke R2 = 0.679

Table III: Multivariate analysis of independent factors associated with PD among reproductive-age women
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Heavy menstruation was found to be a significant factor
contributing to PD. Our finding is consistent with Habibi et
al.,5 which also used PBAC as a tool to quantify menstrual
blood loss. It was postulated that women with heavy
menstruation had a high level of prostaglandin F2A and E2,
which increased uterine activity and caused uterine hypoxia
and pain.33,34 Our findings contradict with a local study by
Shamsunarnie et al.3 although they did not specify the
instruments for quantifying blood losses in their research. A
first-degree family history of dysmenorrhoea was also
discovered to be a risk factor for PD. The findings were
consistent with those of other research conducted around the
world.3,5,7,9,12,35 They were seen to have a similar lifestyle since
they stayed together12 and they learned their behaviour in the
family.35 

Women with shorter menstruation were found to be lesser
probability to have PD. The level of prostaglandin synthesis
and release was low in women with brief menstrual cycles.33

Our findings differ from Sahin et al.7 who discovered no link
between menstrual duration and PD. However, their
definition of menstrual duration is different whereby less
than 2 days, 2–7 days, and more than 7 days are considered
short, regular, and prolonged menstruation, respectively.

Physical exercise was found to be a modifiable associated
factor for PD. Women who do not exercise regularly are 14
times more likely to develop PD, and our findings are
consistent with other studies.3,36 Intervention studies by Ortiz
et al.37 and Mahvash et al.38 found that regular physical
exercise can lower the severity of PD and can even cure it. It
was postulated that the endorphin hormone released during
physical exercise could inhibit pain perception and improve
mood among the exercisers.38

Other modifiable factors, such as second-hand smoking and
frequent fast-food consumption, were unrelated to PD.
Regarding second-hand smokers, the findings are different
from those of Amini et al.27 and Chen et al.39 Both studies,
however, did not define second-hand smokers clearly
including the frequency and the duration of tobacco smoke
in the surroundings. Even though more than three-quarters
of our sample group consumed fast food regularly, we
discovered no evidence of a link between this factor and PD.
Our finding is matched with a local investigation by Soe et
al.13

The impact of PD on the study population was not
investigated in this study, which was regarded as a limitation
of the study and suggested for future research. However, a
previous local study discovered that PD has a significant
impact on women's lives, such as class absenteeism and
interfering with daily activities.3

STRENGTH AND LIMITATION
This is the first study of PD in a community setting among
Malaysian women. This survey had a broader scope than the
earlier local studies, which were more focused on adolescent
and university students. Our findings revealed that PD is still
a widespread issue among reproductive-aged women. 

Our study has a few drawbacks. The findings of our study
were unable to reflect reproductive-age women in Malaysia
because our participants came from a single government
primary health clinic in Malaysia, the majority of whom
were Malay, and the location was in a semi-urban area.
Thus, the generalization of the finding was limited. Besides
that, the diagnosis of PD and SD was based on symptoms and
was not supported by a gynaecological examination and
ultrasound due to financial constraints. Furthermore, the
participants in this study answered the question by self-
reporting, which has a high possibility of recall bias. 

It is recommended that in the future, large-scale research is to
be conducted in a variety of settings such as a community
setting or a primary care clinic as well as the impact of PD
towards women. The findings will be more diverse and may
be extrapolated to a larger population. 

CONCLUSION
The prevalence of PD in this study was 60.5% and three-
quarters of them (75.6%) reported having moderate pain.
This study showed that null parity, positive family history of
dysmenorrhoea, menorrhagia, and lack of exercise are the
risk factors for PD. Meanwhile, it was discovered that having
a short duration of menstruation was a protective factor.
Therefore, health care providers, particularly those in
primary care, should encourage women to engage in regular
physical activity to reduce the prevalence and severity of PD. 
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