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Abstract
Background: Premenstrual Syndrome (PMS) is a common problem among women of reproductive age,
affecting various aspects of their lives. There are very limited studies investigating the effect of Internet-
Based Cognitive-Behavioral Therapy (ICBT) on PMS. We aimed to investigate the effect of ICBT on
symptom severity of women suffering from PMS and their quality of life in the perimenstrual and late
follicular periods.

Methods: Ninety-two university students aged 18-35 years with moderate to severe PMS were allocated
into two groups of 46 using block randomization. The intervention group underwent ICBT for two
menstrual cycles, while the control group received no intervention. All participants �lled the Daily Record
of Severity of Problems (DRSP) for two menstrual cycles and the Quality of Life Enjoyment and
Satisfaction Questionnaire - Short Form (Q-LES-Q-SF) on days 1-2 and 11-13 of the menstrual cycle pre-
and post-intervention. Data were analyzed using univariate general linear models.

Results: Four students in the intervention group were lost to follow-up. Post-interventionally, the mean
score of total PMS symptoms was signi�cantly lower in the intervention group than the control group
(10.4 vs. 20.2, adjusted difference: -9.9 [95% CI: -13.3 to -6.6]) and perimenstrual quality of life was
signi�cantly higher (64.2 vs. 50.3, 14.1 [8.5 to 19.8]). However, there was no signi�cant intergroup
difference in the late follicular quality of life (68.3 vs. 67.3, 1.9 [-4.4 to 8.1]).

Conclusions: Internet-Based Cognitive-Behavioral Therapy could effectively reduce PMS symptom
severity and improve perimenstrual quality of life, with no signi�cant effect on the late follicular quality of
life.

Trial registration: The Iranian Registry of Clinical Trials, Identi�er: IRCT20100414003706N34, Registered
19 June 2019, https://www.irct.ir/trial/38394

Background
Some women experience several troublesome symptoms during the premenstrual period, a condition
known as Premenstrual Syndrome (PMS) [1]. According to the Diagnostic and Statistical Manual of
Mental Disorders, 5th edition (DSM-5), the diagnosis can be made if the individual experiences at least
�ve symptoms, including at least one affective symptom, of PMS symptoms within one week before
menstruation for two consecutive cycles [2]. The symptoms should be severe enough to interfere with the
patient's daily life [3].

Overall, PMS affects about 20% of women of childbearing age [4, 5]. The condition leads to various
consequences, including physical (cardio-pulmonary, genitourinary, neurological, gastrointestinal, and
musculoskeletal disorders), psychological (mood, cognitive, and emotional disorders), behavioral
(changes in sleep and eating patterns), and social (defective interpersonal relationships, sexual
dysfunction, and social isolation) complications [6]. Symptoms can signi�cantly impact the quality of life
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[7], especially during the premenstrual period [8]. Given the high importance of assessing the quality of
life of patients with chronic problems [9], it is, therefore, necessary to investigate the potential effect of
various interventions on the quality of life of women suffering from PMS.

Our understanding of the cause and pathophysiology of PMS is not complete. A great deal of PMS is still
unknown to us [10]. It is one of the most troublesome and common complaints of women at medical
visits for which there is no de�nitive cure. Therefore, there is an essential need for effective and
acceptable methods with no or low side effects to relieve PMS symptoms [11].

Some studies have shown the effectiveness of cognitive-behavioral therapy on PMS symptoms [12–14].
However, the method is not feasible for some women due to factors such as distance and time
constraints and the relatively high cost of therapy [15]. We found only one study that investigated the
effect of Internet-Based Cognitive-Behavioral Therapy (ICBT) on PMS. The study was conducted in
Germany and had promising results [16]. Given the in�uence of social, cultural, and psychological factors
on PMS [17], the results of ICBT interventions in one region cannot be generalized to other areas with
different social and cultural backgrounds. Therefore, the present study aimed to investigate the effect of
ICBT on symptom severity and quality of life of women suffering from PMS, as primary outcomes, as
well as PMS-related disability and attitude toward menstruation, as secondary outcomes.

Methods
Study design and participants

This randomized controlled trial was approved by the Ethics Committee of Tabriz University of Medical
Sciences with the approval code of IR.TBZMED.REC.1398.014 and was registered at the Iranian Registry
of Clinical Trials with the registration code of IRCT20100414003706N34.
Participant recruitment was then conducted.

The inclusion criteria were healthy university students aged 18–35 years who lived in the residence halls
of the Tabriz University of Medical Sciences (4 residence halls with approximately 1200 students), had a
regular menstrual cycle duration of 25–35 days in the past 6 months, had moderate to severe PMS
symptoms diagnosed using prospective Daily Record of Severity of Problem (DRSP) for 2 menstrual
cycles, and did not currently use treatment for PMS or Premenstrual Dysphoric Disorder (PMDD).

Exclusion criteria included professional athletes; pregnant and postpartum women (within 1 year of
delivery); women who were breastfeeding their babies; individuals with current major depression; students
with a history of a major psychiatric disorder, including psychosis, bipolar disorder, eating disorder, and
severe depression; persons with a history of drug, alcohol, or hookah use within the past two years;
patients who had taken antidepressants, benzodiazepines, anticancer drugs, oral contraceptives, or
hormones in the past three months; individuals who were affected by diseases such as gastrointestinal,
cardiovascular, renal, and endocrine disorders or epilepsy; students who had experienced a highly
stressful event such as parental divorce or death of a �rst-degree family member in the past six months;
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those with gynecological problems such as previous hysterectomy, oophorectomy, gynecological cancer,
polycystic ovary syndrome, endometriosis, and infertility; students with no access to Internet; or those
who did not have an e-mail account or phone number.

All exclusion criteria were applied based on the personal reports of the participants, except for major
depression, which was assessed using the Beck questionnaire and the DRSP. We also attempted to
include students living in two private residence halls (approximately 225 students). However, there was
no cooperation from those in charge. Therefore, we excluded these students.

Sample size

We considered a sample size of 92 (n = 46 for each group) based on PMS scores from a previous study
conducted in a similar study setting (M1 = 163.6, SD1 = 89.5) [18], with an estimated 35% reduction in
mean PMS score by the intervention (M2 = 106.3, SD2 = SD1), two-sided α = 0.05, power = 80%, and 15%
probability of loss to follow-up. This sample size was su�cient to meet other study objectives with a
power greater than 80%.

Recruitment & Randomization

First, potential participants selected using a checklist of initial eligibility criteria completed the
sociodemographic and reproductive questionnaire and a validated Persian version of the 19-item
Premenstrual Symptoms Screening Tool (PSST) [19]. According to the PSST developers [20], PMS
screening is positive when the woman reports at least �ve of 14 PMS symptoms. The reported symptoms
must be moderate or severe, and at least one of them must be one of the four main PMS symptoms. In
addition, the symptoms must moderately to severely interfere with at least one of the �ve domains of life.

Participants gave written informed consent.
Then, those with positive PMS screening were asked to complete the DRSP during a menstrual cycle. In
addition, they were asked to complete the validated Persian version of the 21-item Beck Depression
Inventory [21] on one of the days after the menstruation end and before the �rst day of the estimated
luteal phase. The participants with a score of 29 or higher on the Beck questionnaire [22] were diagnosed
with major depression and subsequently excluded from the study. The remaining participants were asked
to complete the DRSP during a second menstrual cycle, as well as the Sheehan Disability Scale (SDS)
and the Menstrual Attitude Questionnaire (MAQ) on day 1–2 of menstruation and the Quality of Life
Enjoyment and Satisfaction Questionnaire - Short Form (Q-LES-Q-SF) on days 1–2 and 11–13 of the
menstrual cycle. Participants with symptoms of major depression in the follicular phase based on the 2-
cycle DRSP were also excluded.

The female students with moderate to severe PMS, diagnosed based on the DRSP, were �nally included in
the study. They were randomly allocated into the intervention and control groups using the block
randomization method. Allocation sequence was generated with randomly varied block sizes of four and
six and an allocation ratio of 1:1 using an online program (www.random.org). The sequence generation

https://www.irct.ir/trial/38394
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was performed by an individual who was not involved in participant recruitment and data collection. In
addition, the central telephone method was used for allocation concealment, while participant recruitment
was done by the �rst author (SB).

Only one eligible participant was recruited from each room in the residence hall (each room usually had
3–6 students) to prevent contamination. Approximately 20% of participants were not present in the
residence hall during most of the intervention period because it was semester break or the university was
closed due to the COVID − 19 pandemic.

Intervention

The research team developed educational content for 8 sessions (one session per week) by reviewing all
the literature and using the intervention content of the previous study in this �eld [16] and the comments
of some experts in reproductive health and psychology. The sessions' contents were mainly focused on
the intervention content of the previous study in Germany [16]. For example, the general information on
PMS/PMDD and the etiology were presented in the �rst session, while the last session included the
instructions for the patients, such as the methods for relapse prevention. Both the cognitive and
behavioral strategies were discussed in sessions 2, 3, 4, 5, 6, and 7. The cognitive strategies discussed in
the sessions were as follows:

Session 2: Psychological training on the role of thoughts and their relationship with emotions and
behavior (cognitive triangle)

Session 3: Changing to the certain topic of PMS

Session 4: Reconstruction of dysfunctional perceptions

Session 5: Psychological training on speci�c superstitions about PMS and application of the
cognitive strategies learned

Session 6: Psychological training on effective thoughts and developing new assessments

Session 7: Certain behaviors to improve PMS (use of healthcare, seeking support, and
communication)

Moreover, the behavioral strategies discussed in the sessions were the following subjects:

Session 2: Psychological training on the relationship between stress and PMS and teaching
relaxation techniques

Session 3: Psychological training on the interdependence between nutrition, exercise, and PMS

Session 4: How to integrate exercise into daily life using a motivational program and strategy

Session 5: What is a balanced diet and how to follow it in the daily life

Session 6: Psychological training on the impact of stress-related errors on reasoning

Session 7: Training on participating in positive activities in daily life
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The participants were provided with audiovisual material to facilitate learning practical exercises such as
relaxation techniques, exercises related to thought change, and physical exercises, including yoga.

When the educational content was prepared, the principal investigator (SB) designed a counseling course
in the Learning Management System (LMS) website of the Tabriz University of Medical Sciences
(Modular Object-Oriented Dynamic Learning Environment (MOODLE), https://moodle.org). The course
was designed under the supervision of the person in charge (AA) of the university LMS website.

Special accounts were created for each member of the intervention group, and the account information
was sent to them via E-mail, SMS, and one of the social media platforms they used. The intervention
group received the contents in a scheduled manner. When a piece of content was loaded on the website,
the participants received an e-mail or SMS. In addition, we created a telegram channel for them, through
which we sent them daily reminders to visit the website and receive the educational content. In addition,
participants were instructed how to use the LMS website before the course, and those who did not log in
to their account within the �rst week of the course were reminded by telephone. Also, they could ask
questions online and receive answers from the principal investigator (SB).

In order to check the treatment adherence, the participants were assigned homework at the end of each
session and were supposed to submit their weekly feedback using the website or social media platforms.

The participants with delays in sending feedback were reminded via SMS.
In case of no answer, we called them by phone. Also, they received calls from the principal investigator
every two weeks to keep them motivated.
In these calls, the principal investigator discussed the strategies with the participants, asked about the
effectiveness of the strategies for them, received the suggestions and criticisms, asked them to write their
questions using the LMS website, and answered the questions.

The control group did not receive any intervention during the study period. When all post-test
assessments were done, the accounts of the control group were created, and they received the
intervention.

Data collection tools

We used the following tools to evaluate the severity of PMS symptoms and quality of life of the
participants (primary outcomes), as well as the PMS-related disability and attitude toward menstruation
(secondary outcomes):

Researcher-made demographic and gynecologic questionnaire

The questionnaire was prepared by reviewing the literature in this �eld and included three parts:
demographics, contact information, and gynecologic information, including menstrual history. The face
and content validity of the questionnaire was determined by 10 experts in this �eld.
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Daily Record of Severity of Problems (DRSP)

This scale is a valid scale widely used for PMS diagnosis and is consisted of 21 items on 11 domains of
PMS symptoms, including depression, anxiety, mood lability, anger, interest, concentration, lethargy,
appetite, sleep, overwhelm, physical symptoms, and 3 impairment items. Each item is scored on a scale
of 1 (not at all) to 6 (extreme) [23]. The questionnaire must be completed for at least two consecutive
cycles. A PMS diagnosis is made if a person has a score of 4 (moderate) or higher in 5 or more of the
symptoms for at least 2 days in the late luteal phase (days − 5 to -1 of the menstrual cycle). The score of
4 or higher should be in at least one of the items assessing depression, anxiety, affective lability, or
anger/irritability, and in at least one of the 3 impairment items. However, she must not have a mean score
higher than 3 (mild) in any of the symptoms during the mid-follicular phase (days + 6 to + 10 of the
menstrual cycle) [24].

In a study by Ozgoli et al., the internal consistency of the Persian version of this scale was good
(Cronbach's alpha = 0.80) [25]. In the present study, the reliability of the scale was also con�rmed, with a
Cronbach's alpha equal to 0.97 for the total scale and 0.82–0.91 for the domains. In addition, the test-
retest agreement was good for the total DRSP [intraclass correlation coe�cient (ICC) = 0.815, 95% CI:
0.720 to 0.878].

Quality of Life Enjoyment and Satisfaction Questionnaire – short form (Q-LES-Q-SF)

This unidimensional tool includes 14 items scored on a �ve-point Likert scale (very poor, poor, fair, good,
and very good) and assesses the quality of life during the last week. Higher scores indicate higher quality
of life. The reliability of the Persian version of this questionnaire has been con�rmed on the university
students in Kashan (ICC = 0.97–0.98, Cronbach's alpha = 0.93) [26] and Tabriz (Cronbach's alpha = 0.887–
0.937) [8].

The women suffering from PMS have different levels of quality of life in perimenstrual compared to late
follicular period [8]. Therefore, the participants �lled the questionnaire twice, once at days 1–2 and once
at days 11–13 of the menstrual cycle. The internal consistency of the scale was good for both
assessments (Cronbach's alpha = 0.86 and 0.85, respectively). The test-retest agreement (between the two
pre-intervention assessments) was good as well (ICC = 0.783, 95% CI; 0.672 to 0.856).

Sheehan Disability Scale (SDS)

This questionnaire is a self-report scale on disability and dysfunction [27] that evaluated the disturbances
in 3 areas of work/school, social life, and family life/home responsibilities using a 0–10 visual analogue
scale [28]. In the present study, we combined the scores of these 3 areas to obtain a total SDS score [29].
The Persian version of the scale has good internal consistency (Cronbach's alpha = 0.88) [28]. Its
reliability in the present study was con�rmed as well (Cronbach's alpha = 0.67).

Menstrual Attitude Questionnaire (MAQ)
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This questionnaire includes 33 items in 5 domains, with 5–7 items in each domain. The items are scored
on a 7-point Likert scale (from "strongly disagree" to "strongly agree"), with some items with negative
concepts being reversely scored [30]. In the present study, the internal consistency was con�rmed for all
domains (Cronbach's alpha = 0.66–0.83, menstruation as a debilitating event = 0.82, menstruation as a
bothersome event = 0.79, menstruation as a natural event = 0.83, anticipation and prediction of the onset
of menstruation = 0.66, denial of any effect of menstruation = 0.66)

Participant satisfaction and views on intervention effectiveness

The satisfaction of participants with the intervention was assessed using a question scored on a 5-point
Likert scale (from "very satis�ed" to "very dissatis�ed"), while their opinions on the effectiveness of
intervention were assessed using another question scored on a 6-point Likert scale (from "not at all" to
"very high").

Pre-intervention assessments are already described in the sub-section of "participant recruitment."
Following the two month intervention duration, all participants started to complete the DRSP for the next
two cycles. Also, they completed the Q-LES-Q-SF, SDS, and MAQ in month 3 after the allocation, at the
same times of the menstrual cycle the pre-test questionnaires were �lled. At the end of the intervention
period, the intervention group reported their satisfaction levels with the intervention and their opinions on
its effectiveness. Most questionnaires were �lled online by the participants for higher accessibility.

Data analysis
Data analysis was performed using the SPSS version 25. The normality of the quantitative variables'
distribution was con�rmed using the one-sample Kolmogorov-Smirnov test by group. In order to evaluate
the effect of the intervention, univariate general linear models were used for intergroup comparisons of
the post-intervention assessment values, which were adjusted for the baseline values. α = 0.017 was
considered the signi�cance level for the three primary outcomes because the multiple comparisons were
corrected using the Bonferroni correction method, while α = 0.05 was considered the signi�cance level for
other comparisons. We used the modi�ed intention-to-treat (ITT) analysis while excluding the four
participants lost to follow-up.

Results
679 students were screened based on the eligibility criteria from Jun 2019 to January 2020. Finally, 92
students were considered eligible and agreed to participate in the study (46 were allocated in each group).
Four students in the intervention group were lost to follow-up and were excluded from the analysis (Fig.
1). Data collection was completed in June 2020.

PMS: premenstrual syndrome, PSST: Premenstrual Symptoms Screening Tool, DRSP: Daily Record of
Severity of Problems, SDS: Sheehan Disability Scale, MAQ: Menstrual Attitude Questionnaire, QLES-Q-SF:
Quality of Life Enjoyment and Satisfaction Questionnaire Form
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The two groups were similar in the following variables: demographic and gynecologic characteristics
(Table 1), pre-test scores of symptom severity (except physical symptoms), quality of life, and attitude
towards menstruation (Table 2). The mean (SD) age and BMI of the participants were 22.1 (2.7) years
and 21.9 (2.5) kg/m2, respectively. 9.8% of the participants were married. The mean score of baseline
total PMS symptoms was 20.3 (SD 10.5).

Table 1
Baseline characteristics of participants by the study groups

Variable Intervention (n = 46) Control (n = 46)

Age (years) 22.1 (2.7) 22.3 (2.5)

Menarche age (years) 12.9 (1.2) 13.0 (1.3)

PMS Score (assessed by PSST) 32.6 (6.8) 31.5 (6.4)

Depression score (assessed by Beck) 9.4 (6.9) 8.9 (7.2)

Body mass index (kg/m2) 22.1 (2.5) 21.6 (2.5)

Marital status (Married) 5 (11%) 4 (9%)

Educational grade (Master and above) 14 (309%) 16 (35%)

Family history of PMS (yes) 34 (74%) 29 (63%)

Regular exercise (yes) 10 (22%) 10 (22%)

Su�ciency of family income    

Totally 15 (33%) 21 (46%)

To some extent 28 (61%) 23 (50%)

Not at all 3 (6%) 2 (4%)

Intervention group received web-based counselling with cognitive-behavioural approach for eight weeks
and control group received no intervention

PMS: premenstrual syndrome, PSST: Premenstrual Symptoms Screening Tool

Data present mean (SD) or number (percent)

* T-test for comparison of the means and Chi-square for comparison of the frequencies
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Table 2
Outcomes by study groups

Outcomes Baseline Post-intervention

Intervention

n = 46

Control

n = 46

Intervention

n = 42

Control

n = 46

adjusted
difference
(95% CI)

p-
value

Primary outcomes

Total score of
premenstrual syndrome
severity† (0-100)

20.1 (10.7) 20.4
(10.3)

10.4 (10.0) 20.2
(10.0)

-9.9 (-13.3
to -6.6)

< 
0.001

Quality of life and satisfaction (0-100) ‡

Peri-menstrual period 49.3 (16.4) 50.4
(12.8)

64.2 (15.4) 50.3
(10.8)

14.1 (8.5
to 19.8)

< 
0.001

Late follicular period 63.0 (14.1) 65.5
(10.3)

68.3 (15.4) 67.3
(12.3)

1.9 (-4.4
to 8.1)

0.975

Secondary outcomes

Sub-scales of premenstrual syndrome symptoms

Depressive symptoms (0-
100)

19.1 (12.5) 18.8
(11.6)

8.7 (10.2) 18.6
(10.5)

-10.2
(-13.0 to
-7.3)

< 
0.001

Physical symptoms (0-
100)

15.1 (9.4) 20.2
(12.9)

12.7 (9.0) 18.6
(12.4)

-2.1 (-4.1
to -0.1)

0.041

Anger/Irritability (0-100) 26.3 (15.6) 24.2
(15.9)

12.9 (13.1) 23.7
(11.5)

-12.0
(-16.2 to
-7.9)

< 
0.001

Reduced productivity at
work/school/or home (1–
6)

1.7 (0.7) 1.8
(0.7)

1.3 (0.5) 1.9
(0.7)

-0.6 (-0.8
to -0.3)

< 
0.001

Intervention group received web-based counselling with a cognitive-behavioural approach for eight
weeks and control group received no intervention

† Assessed using Daily Record of Severity of Problems (DRSP); the higher score, the sever symptom.

‡ Assessed using Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (QLES-Q-SF)
twice during the period, on day of 1–2 and 11–13 of menstrual period; the higher score, the better
quality.

∫ Assessed using Sheehan Disability Scale (SDS) at day of 1–2 of menstruation period; the higher
score, the sever disability.

** Assessed using Menstrual Attitude Questionnaire (MAQ) at day of 1–2 of menstruation period
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Outcomes Baseline Post-intervention

Intervention

n = 46

Control

n = 46

Intervention

n = 42

Control

n = 46

adjusted
difference
(95% CI)

p-
value

Interfered with hobbies or
social activities (1–6)

1.7 (0.7) 1.8
(0.8)

1.3 (0.5) 2.1
(0.7)

-0.8 (-1.0
to -0.6)

< 
0.001

Interfered with
relationships with others
(1–6)

1.7 (0.8) 1.9
(0.9)

1.3 (0.6) 2.3
(0.7)

-0.9 (-1.2
to -0.7)

< 
0.001

Disability severity∫

Total (0–30) 11.0 (6.2) 13.1
(4.6)

6.0 (4.7) 13.8
(5.0)

-6.9 (-8.7
to -5.2)

< 
0.001

In work/school work (0–
10)

2.9 (2.7) 4.1
(2.4)

1.6 (1.8) 4.1
(2.5)

-2.2 (-3.1
to -1.3)

< 
0.001

In social life (0–10) 4.0 (2.6) 4.4
(2.0)

2.1 (1.8) 4.5
(2.0)

-2.4 (-3.1
to -1.7)

< 
0.001

In family life/home
responsibilities (0–10)

4.1 (2.6) 4.7
(1.8)

2.3 (1.9) 5.1
(1.6)

-2.7 (-3.4
to -2.0)

< 
0.001

Menstrual Attitude**

Menstruation as a
debilitating event (12–84)

59.2 (9.2) 58.9
(8.8)

52.5 (9.9) 56.9
(8.7)

-4.7 (-7.9
to -1.6)

0.003

Menstruation as a
bothersome event (6–42)

24.8 (6.7) 23.7
(6.1)

21.8 (6.8) 23.5
(6.6)

-2.2 (-4.1
to -0.3)

0.022

Menstruation as a natural
event (4–28)

25.0 (5.2) 25.7
(4.5)

27.4 (4.8) 25.4
(4.7)

2.0 (0.8 to
3.2)

0.002

Anticipation and prediction
of the onset of
menstruation (4–28)

26.9 (3.7) 27.4
(3.6)

25.2 (5.1) 27.0
(3.5)

-1.5 (-3.1
to 0.0)

0.059

Intervention group received web-based counselling with a cognitive-behavioural approach for eight
weeks and control group received no intervention

† Assessed using Daily Record of Severity of Problems (DRSP); the higher score, the sever symptom.

‡ Assessed using Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (QLES-Q-SF)
twice during the period, on day of 1–2 and 11–13 of menstrual period; the higher score, the better
quality.

∫ Assessed using Sheehan Disability Scale (SDS) at day of 1–2 of menstruation period; the higher
score, the sever disability.

** Assessed using Menstrual Attitude Questionnaire (MAQ) at day of 1–2 of menstruation period
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Outcomes Baseline Post-intervention

Intervention

n = 46

Control

n = 46

Intervention

n = 42

Control

n = 46

adjusted
difference
(95% CI)

p-
value

Denial of any effect of
menstruation (7–49)

19.8 (5.3) 19.0
(4.6)

22.3 (6.1) 18.5
(5.7)

3.3 (1.1 to
5.5)

0.004

Intervention group received web-based counselling with a cognitive-behavioural approach for eight
weeks and control group received no intervention

† Assessed using Daily Record of Severity of Problems (DRSP); the higher score, the sever symptom.

‡ Assessed using Quality of Life Enjoyment and Satisfaction Questionnaire Short Form (QLES-Q-SF)
twice during the period, on day of 1–2 and 11–13 of menstrual period; the higher score, the better
quality.

∫ Assessed using Sheehan Disability Scale (SDS) at day of 1–2 of menstruation period; the higher
score, the sever disability.

** Assessed using Menstrual Attitude Questionnaire (MAQ) at day of 1–2 of menstruation period

Values indicate number (percent) or mean (SD) unless otherwise indicated

* Univariate General Linear Models were used to compare post-intervention scores of the groups adjusted
for the baseline values using Sidak. Also, Bonferroni correction was used for the multiple comparisons of
the primary outcomes.

Primary outcomes

Following the intervention, the mean score of total PMS symptoms was signi�cantly lower in the
intervention group than in the control group (10.4 vs. 20.2, adjusted difference: -9.9, 95% CI: -13.3 to -6.6,
P < 0.001), and the mean score of perimenstrual quality of life was signi�cantly higher (64.2 vs. 50.3,
adjusted difference; 14.1, 95% CI: 8.5 to 19.8). However, the quality of life in the late follicular phase had
no signi�cant intergroup difference (68.3 vs. 67.3, adjusted difference: 1.9, 95% CI: -4.4 to 8.1).

Secondary outcomes

Following the intervention, all DRSP sub-scales and severity of PMS-related disability (assessed using the
SDS) were signi�cantly different between the groups (P < 0.001 for all sub-scales except physical
symptoms with P = 0.041). In addition, the mean scores of all MAQ domains were signi�cantly higher in
the intervention group than in the control group post-intervention (p < 0.05, except the “anticipation and
prediction of the onset of menstruation” with p = 0.059) (Table 2).

All students of the intervention group were satis�ed with the ICBT course and declared that their
symptoms had improved post-intervention.
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Discussion
The present study reported that ICBT could signi�cantly reduce the PMS symptom severity and PMS-
related disability, while it improved the quality of life during the premenstrual period (about days − 5 to 2
of the menstrual cycle) and attitude toward menstruation in female university students with PMS.
However, it did not signi�cantly affect the quality of life in the late follicular phase (about days 5 to 12 of
the menstrual cycle).

Our results of the effectiveness of ICBT on PMS-related factors are compatible with the similar trial in
Germany conducted on women with PMDD [31]. In addition, other trials conducted in Iran observed the
effectiveness of Internet-based programs on the PMS symptom severity reduction [32, 33] and general
health improvement [33]. However, the approaches used and intervention durations were not reported in
these studies. Also, another trial in Iran [34] showed the positive effect of 10 weekly sessions of cognitive-
behavioral group therapy with 90-minute duration. The sessions were not Internet-based and were held by
two clinical psychologists for students suffering from PMS in order to improve their health-related quality
of life.

One mechanism of the effectiveness of ICBT on PMS patients can be its ability to change their attitudes
toward menstruation. A study in Turkey showed that the women suffering from PMS have a signi�cantly
higher score in the debilitation subscale and a signi�cantly lower score in the denial subscale of the MAQ
than the women without PMS [35]. We also observed the effectiveness of this intervention on improving
the scores of the patients in the MAQ subscales, thereby improving their attitudes toward menstruation.

The observed signi�cant effect on quality of life during the perimenstrual period and its ineffectiveness
on late follicular quality of life seem logical because the intervention could reduce the severity of
premenstrual symptoms, resulting in improving the quality of life during the period. Consistent with the
results of another study conducted by the same team [8], in this study, the pretest mean score of quality
of life was already signi�cantly higher in the late follicular period than in the perimenstrual period.

It was not possible for the present study to blind the participants, providers, and outcome assessors (the
participants were also outcome assessors). However, it seems the risk of different biases was low. The
consistent results using several validated, prospective tools for consequence assessment, and no
signi�cant effect on the quality of life during the late follicular phase could indicate low detection bias in
this study. Also, we had a low level of loss to follow-up, which resulted in insu�cient plausible effect size
to exert a clinically relevant effect on the primary outcomes. Therefore, the risk of attrition bias in the
present study was low as well.

Contrary to our previous plans, we could not recruit any participants from the private residence halls
because there was no cooperation from the persons in charge. However, the participant allocation was
properly randomized and concealed, so there was no selection bias. Also, excluding the students in
private residence halls could have little or no effect on the generalizability of the results because just a
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small percentage (15%) of students lived in the private residence halls, and their clinical and demographic
characteristics were not signi�cantly different from those living in public residence halls.

We tried to minimize contamination by recruiting only one person from each room in the residence halls,
creating a separate account for each participant in the intervention group, and notifying them not to share
the content with others until the end of the study.

Given the obtained results, including the intervention effectiveness, high acceptability of the method, low
attrition, and high levels of participant satisfaction with the intervention, it seems that the ICBT can be
used as a suitable non-pharmacological option to alleviate the PMS symptoms and improve the quality
of life of the sufferers. More than 80% of adults are literate globally [36], with about 50% of the female
population having access to Internet [37]. The data of the 2016 census in Iran showed that 94% of
women of reproductive age were literate, and 55% had 12 years of education (27%) or higher (28%) [38].
Two-thirds (66%) of Iranian women used the Internet [39], and almost 80% of households had access to
the Internet [40]. Therefore, most women suffering from PMS throughout the world, including Iran, are
capable of using the Internet-based therapies.

Internet-based therapies have some bene�ts over face-to-face counseling sessions. For example, there is
no need for the patients to attend a therapy session in a speci�c location. Thus, the travel expenses and
time waste are reduced [41–43]. The educational content is available 24 hours a day [44], and the
participants can review the contents several times to minimize the possibility of forgetting the learned
topics [45]. It encourages self-care [46] and provides the possibility of con�dential communication with
the system administrator [44, 47].

We did not follow the participants more than two menstrual cycles post-intervention. Thus, it is not
possible to comment on the long-term effectiveness of the intervention. In addition, the study participants
included only medical students, so results may not be generalized to other populations. Therefore, it is
suggested to conduct further studies with longer follow-up durations on other populations such as
students in other �elds, non-student women, or women of different ages. Also, we recommend
investigating the impact of such interventions on the quality of life of the women' family members, such
as their husbands, in future studies.

Conclusions
The present study showed that ICBT could reduce the severity of PMS symptoms and improve the quality
of life during the perimenstrual period but have no signi�cant effect on the quality of life in the late
follicular phase. In addition, this intervention could improve the attitudes toward menstruation.
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