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Original Article

Objectives: Poor menstrual health may lead to school absenteeism and adverse health outcomes for adolescents. The purpose of this 

study was to determine the effect of pubertal and menstrual health education on health and preventive behaviors among Iranian sec-

ondary school girls.

Methods: A quasi-experimental study was conducted to evaluate the effectiveness of a health intervention program. A total of 578 

students (including intervention and control participants) in 12 schools in Tehran Province, Iran were included by multistage random 

sampling. The program comprised seven 2-hour educational sessions. After confirming the reliability and validity of a researcher-made 

questionnaire, that questionnaire was used to collect the required data, and the groups were followed up with after 6 months.

Results: After the educational intervention, the mean scores of menstrual health-related knowledge and constructs of the theory of 

planned behavior were significantly higher in the intervention group than in the control group (p<0.001 for all dimensions).

Conclusions: The results of this study emphasize the effectiveness of menstrual health interventions in schools. These findings should 

also encourage health policy-makers to take committed action to improve performance in schools.
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INTRODUCTION

Adolescence is a stage in which individuals reach sexual ma-
turity [1] and undergo major changes in various aspects of de-
velopment, including physical, social, and emotional develop-
ment [2]. Puberty is a transitional period between childhood 
and adulthood, a stage of rapid growth in which remarkable 
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physical, psychological, and social changes occur [3]. Menstru-
ation is a sign of puberty in adolescent girls [4]. The onset of 
menstruation should not be seen as a disease or abnormality, 
but rather as a sign of puberty and fertility. Adolescent girls 
often do not receive accurate information on menstruation for 
specific cultural reasons, leading to unhealthy behaviors [2].

Within the broader areas of education and development, 
puberty care has been a concern for Iran’s Ministry of Health in 
recent years. As such, puberty health education is being im-
plemented in some schools in Tehran Province, targeting not 
only students but also parents and school staff [5]. Many stud-
ies on menstrual health issues from around the world have 
demonstrated the effectiveness of educational interventions 
among middle and high school girls [6-8]. One study conduct-
ed in Nepal revealed that knowledge and practices related to 
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menstruation and puberty were not satisfactory, and those re-
searchers emphasized that health education given by parents, 
teachers and the mass media is important in dispelling mis-
conceptions about menstrual health [9]. Studies have shown 
that the pubertal and menstrual health of Iranian girls is poor 
to moderate [2,4,10]. 

One priority of the Ministry of Health and the Ministry of Ed-
ucation is to revise the health education system to improve re-
productive health. According to studies on adolescent health, 
disproportionately little attention has been paid to the needs 
of this age group [11]. Adolescent girls also do not receive ad-
equate information about menstrual health due to special cul-
tural restrictions [12]. Various studies from around the world 
have focused on menstrual health issues. Educational interven-
tions among primary and secondary school girls have been 
shown to be effective [13,14]. Based on the results of related 
studies, the menstrual health of adolescent girls in Iran over 
the past decade has been poor [4,15]. 

Moreover, inadequate information about bodily changes 
and a lack of body confidence have been observed in adoles-
cent students, and many have expressed a demand for men-
strual health education [16]. Similar studies have reported the 
existence of little information on menstrual health and men-
struation among the majority of adolescent girls [16,17], with 
most girls viewing menstruation simply as the ability to give 
birth and perceiving bathing as difficult during menstruation. 
They also reported considering it inappropriate for girls to talk 
about their bodies [18]. Further, restrictive rules exist for men-
struating females in many cultures and countries [19]. Conse-
quently, adolescent girls encounter multiple problems through-
out the reproductive lifespan, particularly once they become 
pregnant or during menstruation [20]. Generally, girls prefer 
to acquire information about menstrual health from a range of 
sources, including parents, friends, and media. Although many 
sources are available, adolescent girls have expressed a lack of 
adequate knowledge regarding menstrual health [21]. 

The effectiveness of the theory of planned behavior (TPB) in 
improving healthy behaviors has been previously emphasized 
[22]. According to the TPB, attitude, subjective norms, and per-
ceived behavioral control are the principal determinants of 
motivation, which is assessed as the intention to perform a 
task or behavior, like learning about menstrual health [23]. In 
this study, we investigated the role of student perception of 
parental control using the TPB [24]. As such, we added the 
construct of perceived parental control to the original TPB. To 

date, few empirical studies have assessed the direct TPB mea-
sures (attitudes, subjective norms, and perceived behavioral 
control) to predict adolescents’ behavior related to menstrual 
health promotion [24].

Given the insufficient and inaccurate knowledge and prac-
tices regarding menstrual health and menstruation among 
adolescent girls [3,25], the importance of healthy practices 
during menstruation [26], and the limited number of theory-
based studies on menstrual health education, the present study 
was conducted to investigate the potential of education to 
improve pubertal and menstrual health among secondary 
school girls in Tehran.

METHODS

Study Design and Sample Size
This study incorporated a cluster-randomized controlled tri-

al design. In this study, 578 students were included, with 289 
students randomly assigned to the intervention group and 
289 students to the control group. Three of the 22 districts in 
Tehran were initially selected using proportional stratified ran-
dom sampling. In each selected district, 2 schools were ran-
domly assigned to the control group and 2 schools to the ex-
perimental group. Based on random selection, we enrolled 4 
schools in each district (12 schools in total), 3 classes in each 
school (36 classes in total), and 16 students per class (578 stu-
dents in total). Verbal consent was obtained from all partici-
pants and their parents after the purpose and nature of the 
study were explained. Moreover, participants were assured 
that their responses and personal information would remain 
confidential.

Intervention Program
The education program was a school-based approach com-

posed of seven 2-hour educational sessions. Topics included 
the importance of adolescence; the importance of puberty 
health; improving awareness of menstrual health; physical 
changes during adolescence; maturity and menstrual health; 
health habits including bathing the genitals, changing under-
wear daily to prevent uterine infection, and proper cleaning 
(first of the vulval and then the anal area) after each defecation; 
ways to prevent or reduce premenstrual symptoms (headache, 
pain in the abdomen and/or side, anger, etc.); avoiding going 
to the swimming pool during this period; paying attention to 
menstruation patterns, particularly sudden changes; changing 
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the diet, including consuming more protein and less salt and 
sugar, reducing the consumption of fast food and increasing 
that of vegetables and fruits, and avoiding certain foods; the 
ability to engage in social activities; the adverse impact of men-
struation on daily activities; handling mood swings such as 
sadness, depression, and anxiety during menstruation; will-
ingness to be flexible and ability to communicate effectively 
with others [11]; promotion of student beliefs and attitudes 
about pubertal and menstrual health; parental support of their 
children on issues related to pubertal and menstrual health; 
hygiene during puberty; ability and control of behavior related 
to menstrual health; and menstrual health promotion skills 
(Table 1) [11]. 

Students in both groups filled out the questionnaire. The 
educational program lasted for 3 months, and 6 months after 
the end of the training sessions, the students were asked to 
complete the questionnaire again. The control group comprised 
high school students in Tehran Province who did not partici-
pate in the educational intervention.

In this study, a questionnaire developed by the researcher 
was used for data collection before and after the educational 
intervention [27,28]. This questionnaire comprised 42 items in 
3 parts.

The first part contained participants’ demographic informa-
tion, including age, father’s employment, mother’s employ-
ment, father’s education, mother’s education, and economic 
status. 

The second part of the questionnaire included questions 
about menstrual and pubertal health awareness. A set of 10 
questions with 3 response levels (true, false, and unknown) 
was used.

The third section concerned the TPB constructs and includ-

ed 11 questions about the individual’s menstrual and pubertal 
health attitudes, 7 questions about subjective norms, 6 ques-
tions about behavioral intentions, 6 questions about perceived 
behavioral control, 4 questions about perceived parental con-
trol, and 8 questions about behavior. 

The score for each item ranged from 1 (strongly disagree) to 
5 (strongly agree) based on a 5-point Likert-style scale. In ad-
dition, the total score was converted to a 100-point scale. This 
questionnaire was developed based on direct TPB measures 
regarding various issues associated with menstrual health.

Validity and Reliability
We determined the validity and reliability of the question-

naire. The validity of the questionnaire was assessed in terms 
of face and content validity, which were determined based on 
the viewpoints of the adolescent girls, health sciences special-
ists, and experts in the community. The reliability of the scale 
was assessed based on the internal consistency and stability 
of the scale. The test-retest scores for every construct were 
compared using Pearson correlations. An internal correlation 
coefficient greater than 0.40 was considered acceptable [29]. 
The results of the test-retest reliability analysis over a 2-week 
period indicated that the questionnaire was stable (internal 
correlation coefficient, 0.82). The internal consistency was as-
sessed using the Cronbach’s α value to determine the scale’s 
reliability. The Cronbach’s α coefficient revealed an excellent 
internal consistency (α=0.92 overall, ranging from 0.96 to 0.97 
for different TPB constructs).

Statistical Analysis 
The data were entered into SPSS version 23 (IBM Corp., Ar-

monk, NY, USA) after collection, processing, and organization. 

Table 1. Steps of the educational protocol for the intervention group

Educational content Educational method

Importance of adolescence and pubertal health Lectures, slide presentation

Improving awareness and knowledge of menstrual health Slide presentation, educational animation, lectures, question and answer

Students’ beliefs and attitudes about puberty and menstrual health Lectures, small-group discussion, teaser

Opinions and beliefs of important people and those around them, including 
parents, classmates, and friends, regarding menstrual health

Lecture, brainstorming, story-writing, small-group discussion to motivate  
adolescents to actively participate

Parental control of their children on issues related to menstrual health Educational workshop on puberty health issues

Ability and control of behavior related to menstrual health Lectures, question and answer, small-group discussion

Skills concerning preventive and menstrual health promotion Lectures, small-group discussion

Time 2 hr

Target group age 12-16-yr-old girls
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To facilitate comparison of our results with those of other stud-
ies, we converted the scores of the TPB constructs into a 100- 
point scale. A multilevel approach was used to investigate the 
associations of the measurements in 2 groups. In addition, the 
likelihood ratio test was used to find the adequate number of 
levels for the multilevel analysis. Two-level multilevel analysis 
was used to compare baseline measures between the groups. 
Three-level multilevel analysis was used to assess the changes 
in each group. In addition, we included the interactions be-
tween groups and time in the multilevel analysis. Thus, we 
could compare the changes in the scores of the TPB constructs 
and conduct an intention-to-treat analysis. A p-value of less 
than 0.05 was considered to indicate statistical significance. 

Ethics Statement
Ethical approval was obtained from the Ethics Committee of 

Tehran University of Medical Sciences (IR.TUMS.REC.1394.651 
and code IRCT2015070623089N2) for this research project. 

RESULTS

In this study, the average age of the adolescents was 14.1±

1.0 years. The socioeconomic level was categorized as very 
good for 6.1%, good for 41.9%, average for 43.9%, and poor 
for 8.1% of the participants. Among the study participants, al-
most two-thirds of both fathers (63.8%) and mothers (65.8%) 
had between 6 years and 12 years of education. Regarding pa-
rental employment status, 94.1% of fathers were employed 
and 5.9% were unemployed, while of the mothers, 26.5% were 
employed and 73.5% were housewives (Table 2). No significant 
difference was found between the 2 groups in terms of demo-
graphic variables (age, parents’ education, parents’ employment, 
and financial condition) before the educational intervention 
(Table 2). 

As shown in Table 3, no significant difference was found be-
tween groups in the mean scores of menstrual health knowl-
edge and of the TPB constructs before the intervention. Signif-
icant interaction effects between the groups and time were 
found for the TPB constructs and knowledge after the inter-
vention program (p<0.001). After the intervention, the knowl-
edge score significantly increased in the intervention group 
(p<0.001).

Among the most noteworthy results was the impact of the 
educational intervention on menstrual health knowledge. In 
the intervention group, the mean score for knowledge increased 

from 49.1 before the intervention to 84.3 at the 6-month follow-
up, constituting a significant difference (p<0.001). The mean 
score for menstrual attitude increased from 68.6 to 92.6 in the 
intervention group over the same period (p<0.001). Addition-
ally, in the intervention group, the mean score of subjective 
norms increased from 61.7 to 94.2 (p<0.001), the mean score 
of behavioral intention increased from 69.3 to 94.2 (p<0.001), 
and the mean score of perceived behavioral control increased 
from 63.0 to 94.9 (p<0.001). The mean score of perceived pa-
rental support regarding necessary training and guidance about 
menstruation and puberty-related issues increased from 57.1 
to 94.6 in the intervention group (p<0.001). Finally, the mean 
score for behavior increased from 60.8 to 94.3 in the interven-
tion group (p<0.001) (Figure 1 and Table 3).

DISCUSSION

According to these results, TPB-based education programs 
are effective in modifying psychosocial aspects related to 
menstrual health among adolescents. Such programs could 
also have benefits in fields such as health, education, and de-

Table 2. Demographic characteristics of the participants 
(n=578)

Characteristics Total Experimental Control p-value

Age, mean±SD (y) 14.10±0.96 14.02±0.99 14.20±0.91 0.473

Father’s education (y) 0.291

<6 57 (9.9) 34 (11.8) 23 (8.1)

6-12 366 (63.8) 191 (66.1) 175 (61.4)

>12 151 (26.3) 64 (22.1) 87 (30.5)

Mother’s education (y) 0.427

<6 72 (12.5) 35 (12.1) 37 (12.9)

6-12 379 (65.8) 204 (70.6) 175 (61.0)

>12 125 (21.7) 50 (17.3) 75 (26.1)

Father’s employment status 0.297

Employed 544 (94.1) 275 (95.2) 269 (93.1)

Unemployed 34 (5.9) 14 (4.8) 20 (6.9)

Mother’s employment status 0.637

Employed 153 (26.5) 74 (25.6) 79 (27.3)

Housewife 425 (73.5) 215 (74.4) 210 (72.7)

Financial condition (self-reported) 0.442

Very good 35 (6.1) 12 (4.2) 23 (8.0)

Good 242 (41.9) 114 (39.4) 128 (44.3)

Average 254 (43.9) 131 (45.3) 123 (42.6)

Poor 47 (8.1) 32 (11.1) 15 (5.2)

Values are presented as number (%).
SD, standard deviation.
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Table 3. Differences between groups in scores of knowledge and theory of planned behavior constructs at baseline and after a 
6-month follow-up period

Structures Total Intervention Control Diff
95% CI

p-value
LL UL

Knowledge about menstrual 
health

Pre 49.2±20.6 49.1±20.6 49.3±20.6 -0.2 -4.1 3.7 >0.991

Post 68.7±24.3 84.3±13.4 53.2±22.8 27.0 23.8 30.2 <0.0012

Change 19.7±28.2 35.2±23.9 4.1±23.2 27.0 23.0 31.0

p-within1 <0.001     0.219

Students' beliefs and attitudes 
about puberty and menstrual 
health

Pre 68.6±14.3 68.6±14.3 68.6±14.3 -0.2 -1.3 0.8 0.6981

Post 84.7±13.3 92.6±7.7 76.9±13.0 17.5 15.9 19.0 <0.0012

Change 16.1±19.4 24.0±16.3 8.2±19.1 17.7 15.9 19.4

p-within1 <0.001 <0.001

Subjective norms about  
menstrual health

Pre 61.7±13.8 61.7±13.8 61.7±13.8 0.2 -0.7 1.1 0.6451

Post 85.9±14.2 94.2±8.9 77.6±13.8 15.9 14.3 17.6 <0.0012

Change 24.2±20.1 32.5±16.6 16.0±19.8 15.7 13.9 17.5

p-within1 <0.001 <0.001

Behavioral intentions about 
menstrual health

Pre 69.4±16.2 69.3±16.2 69.5±16.2 -0.2 -2.3 1.9 0.8051

Post 85.0±13.4 94.2±7.2 75.7±11.7 19.9 18.3 21.4 <0.0012

Change 15.6±21.0 24.9±17.4 6.3±20.2 19.9 17.3 22.4

p-within1 <0.001 <0.001

Perceived behavioral control 
regarding menstrual health 
promotion

Pre 63.0±12.9 63.0±12.9 64.1±12.9 1.1 -0.8 3.0 0.2541

Post 85.9±12.5 94.9±5.5 76.9±11.0 19.1 17.5 20.6 <0.0012

Change 22.4±18.2 31.9±14.3 12.8±17.2 18.0 15.5 20.4

p-within1 <0.001 <0.001

Perceived parental support 
regarding menstrual health

Pre 56.8±14.0 57.1±14.2 56.5±13.7 0.6 -0.1 1.3 0.0531

Post 86.1±15.8 94.6±9.8 77.6±16.0 16.6 14.5 18.7 <0.0012

Change 29.4±21.0 37.6±16.8 21.1±22.3 14.4 11.4 17.5

p-within1 <0.001 <0.001

Behaviors and skills  
concerning preventive and 
menstrual health promotion

Pre 60.8±17.7 60.8±17.6 60.9±17.8 1.0 -1.0 3.0 0.3381

Post 85.1±16.6 94.3±10.5 75.9±16.4 18.7 17.0 20.4 <0.0012

Change 24.3±24.3 33.5±20.8 15.0±24.1 17.7 15.1 20.3

p-within1 <0.001 <0.001

Diff, difference; CI, confidence interval; LL, lower limit; UL, upper limit.
1Based on a 2-level linear regression model.
2Based on the interactions between time and the groups on multilevel general linear regression, demonstrating the changes or differences between the 2 
groups.

Figure 1. A vertical clustered bar chart comparing the changes in mean scores of knowledge and theory of planned behavior 
constructs between groups.
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velopment.
And this sentence should be deleted: The present study re-

sults indicate a significant difference in menstrual health be-
tween the intervention and control groups, providing support 
for participation in adolescent health care programs.

The results of the baseline survey demonstrated inadequate 
knowledge about menstrual health among the female adoles-
cent participants, which is an important risk factor for certain 
reproductive infections. Thus, establishment of a health pro-
gram for adolescent girls during puberty is essential [30]. Pro-
grams can involve parents, mass media, and health care pro-
fessionals in schools, all playing an important role in the trans-
mission of awareness related to puberty and menstrual health. 
Therefore, we can conclude that menstrual health education 
can demonstrably improve the knowledge of adolescent girls 
about menstrual health. Singh et al. [31] conducted a similar 
study on the importance of school-based menstrual health 
education of students and their parents for increasing men-
strual health among students. A study in Iran [4] showed the 
effectiveness of a menstrual health intervention program in 
high schools, and the authors recommended expanding this 
program to more schools. These results highlight the pressing 
need for comprehensive menstrual health education for ado-
lescents, particularly in a country like Iran with a relatively high 
population of teens and young people [32] where no formal 
education about menstrual health exists in the school system. 
A high-quality menstrual health education program coupled 
with behavior modification may diminish the unpleasant ex-
perience of menstruation.

The present study results indicated a statistically significant 
difference in the attitude scores of the intervention group 
(p<0.001) between baseline and after the intervention. Pro-
moting a positive attitude is an approach used in such educa-
tional interventions to motivate behavior. Therefore, the posi-
tive attitudes of girls toward menstruation are also closely re-
lated to puberty health. Thus, fostering accurate and positive 
beliefs about puberty and menstrual health (such as consum-
ing safe foods; controlling mood swings such as sadness, de-
pression, and anxiety during puberty; embracing flexibility 
and the ability to communicate effectively with others; chang-
ing underwear daily to prevent uterine infection; and personal 
hygiene during menstruation [such as cleaning the vulval and 
anal areas after each excretion and defecation]) decreases the 
absence of female students in schools due to menstrual health-
related problems, thereby showing the positive effects of pro-

moting menstrual health in girls. This aligns with the findings 
of Dipti and Chandra [33]. Research conducted in Iran also 
aligns with the present study in the consideration of menstru-
al health as an important part of a female student’s family-re-
lated and overall health [4]. Group discussions and workshops 
may also be implemented to promote a positive attitude to-
ward menstrual health issues. Nevertheless, appropriate edu-
cational techniques should be employed to improve adoles-
cent girls’ attitudes toward menstrual health issues. Various 
studies have shown that health education increases positive 
attitudes toward puberty and facilitates the acceptance of pu-
bescent changes as a natural physiological phenomenon [4].

Subjective norms are intended to measure the perceived 
expectations of others that affect a person’s behaviors. A sig-
nificant increase in the score of subjective norms was observed 
in both groups after the intervention (p<0.001). This could 
support the assumption that the presence of family and other 
close individuals increased the students’ scores of subjective 
norms associated with menstrual health. In this study’, subjec-
tive norms were investigated from the viewpoints of parents, 
teachers, advisors, friends, and classmates. Examples included 
the participant’s perception of family members and others 
around her believing that she engages in social activities dur-
ing her menstrual period similar to other times, that she con-
sumes a proper diet during the period of menstruation, and 
that she looks after her personal menstrual health (bathing, 
changing underwear, etc.) to prevent any infection. Other items 
related to whether friends and classmates would agree that 
the participant lacks the desire to do homework due to chang-
es in mood and depression caused by menstruation, as well as 
to their encouragement regarding engaging in social activities, 
such as attending social meetings, during puberty. Naturally, 
peer pressure is far greater among students who spend more 
time engaged in social activity outside of the home. Several 
studies [34,35] have been conducted to improve subjective 
norms regarding behavior through TPB constructs. Consequent-
ly, attention should be paid to subjective norms as an influen-
tial factor in health behavior change.

A statistically significant difference was also found between 
the intervention and control groups in perceived behavioral 
control around menstrual health, providing support for the 
enrollment of adolescent students in care programs (p<0.001). 
Poor self-efficacy and personal control regarding behaviors as-
sociated with menstrual health is a risk factor for puberty-re-
lated and reproductive problems [14]. Thus, perceived behav-
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ioral control plays an important role in the promotion of men-
strual health care in girls. Examples include handling mood 
swings such as sadness, depression, and anxiety during men-
struation; engaging in healthy practices during the menstrual 
period (such as bathing, changing underwear, etc.); and choos-
ing to engage in social activities during the menstrual period 
as during ordinary days. Kaveh et al. [23] conducted a similar 
study of secondary school girls that showed that educational 
programs in schools for girls and their parents are effective and 
play an important role in improving health care. This aligns with 
the results obtained by Khalajabadi Farahani et al. [14]. Accord-
ing to the concept of perceived behavioral control, people’s 
behavior is guided by their perceptions regarding their abilities 
to perform the given behavior [36]. Therefore, along with a strong 
attitude and subjective norms around a behavior, individuals 
should have voluntary control over their behavior to become 
capable of performing the behavior in question [36]. 

Parents can play a positive and supportive role in promoting 
girls’ pubertal and menstrual health. In fact, they can impact 
their children’s menstrual health through care and control. In 
the present study, after the intervention, the mean score for 
perceived parental control was significantly higher in the in-
tervention group than in the control group (p<0.001). Accord-
ing to the results of this study and similar studies, parental 
support can promote the adolescent’s acquisition of adequate 
information about menstruation health [14]. In a study con-
ducted in Iran, Fakhri et al. [4] emphasized the importance of 
the parental role in the menstrual health of school girls in the 
city of Mazandaran.

Based on the study results, a TPB-based educational inter-
vention improved students’ intentions around performing 
preventive behaviors and thus improve menstrual health. This 
finding is consistent with the results of a study by Darabi et al. 
[37], who investigated the effect of an educational interven-
tion program on female students’ participation in a sexual and 
reproductive health educational program, with a positive ef-
fect on the adolescent girls’ behavior and health promotion. 
According to the findings of the present study, health educa-
tion programs in schools can constitute effective intervention 
to improve pubertal and menstrual health. Similar to the in-
tervention group, the mean scores of knowledge and all TPB 
constructs slightly increased in the control group, but these 
increases were not statistically significant. Such increases in 
the scores of the control group are unsurprising, since some 
puberty health education has been recently added to the Ira-

nian school curriculum. Furthermore, the baseline questions 
may have aroused the students’ curiosity about puberty health 
issues. Other studies have also reported a slight increase in the 
scores of the control group [38,39]. Nevertheless, the possible 
role of sample size in determining statistical significance can-
not be ignored.

The results of this trial showed the effectiveness of an edu-
cational intervention on pubertal and menstrual health. One 
beneficial result of this study is that it encourages policy-mak-
ers to increase their commitment to improving performance 
in schools and include more information on puberty and men-
struation in curricula. Officials should also consider campaigns 
in the community to reduce social taboos about menstruation. 
Therefore, we suggest that TPB structures should be used in 
the design and implementation of educational intervention 
programs, including those regarding health behaviors for ado-
lescent girls [11].

One of the strengths of the present study is the validation of 
the TPB-based questionnaire by health education and health 
promotion specialists and the use of factor analysis for valida-
tion. However, the implementation of this study in urban areas 
and among adolescent girls was a limitation of this study. There-
fore, the results can be generalized only to teenage girls in 
Tehran, and not to other geographical areas. 
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