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Abstract
Background
Women and girls experience menstruation throughout their reproductive years. Normal adolescent menstrual cycles gauge current and future reproductive health. Dysmenorrhea (painful menstruation) is the most prevalent menstrual disturbance in adolescents that can be debilitating. This study examines the menstrual characteristics of adolescent girls living in Palestinian refugee camps in the West Bank of the Israeli-occupied Palestinian territory and Jordan, including estimates of dysmenorrhea levels and associated factors.

Methods
A household survey of 15 to 18-year-old adolescent girls was conducted. Trained field workers collected data on general menstrual characteristics and dysmenorrhea level using Working ability, Location, Intensity, Days of pain Dysmenorrhea scale (WaLIDD), in addition to demographic, socio-economic, and health characteristics. The link between dysmenorrhea and other participant characteristics was assessed using a multiple linear regression model. Additionally, data on how adolescent girls cope with their menstrual pain was collected.

Results
2737 girls participated in the study. Mean age was 16.8 ± 1.1 years. Mean age-at-menarche was 13.1 ± 1.2; mean bleeding duration was 5.3 ± 1.5 days, and mean cycle length was 28.1 ± 6.2 days. Around 6% of participating girls reported heavy menstrual bleeding. High dysmenorrhea levels were reported (96%), with 41% reporting severe symptoms. Higher dysmenorrhea levels were associated with older age, earlier age-at-menarche, longer bleeding durations, heavier menstrual flow, skipping breakfast regularly, and limited physical activity patterns. Eighty nine percent used non-pharmacological approaches to ease menstrual pain and 25% used medications.

Conclusion
The study indicates regular menstrual patterns in terms of length, duration, and intensity of bleeding and a slightly higher age-at-menarche than the global average. However, an alarmingly high prevalence of dysmenorrhea among participants was found that tends to vary with different population characteristics, some of which are modifiable and can be targeted for better menstrual health.This research emphasizes the need for integrated efforts to assist adolescents with menstrual challenges such as dysmenorrhea and irregular periods to achieve informed recommendations and effective actions.
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Background
Menstruation is a natural biological process that all girls and women undergo during their reproductive lives [1]. Normal menstrual cycles are a sign of good health and an integral part of reproductive health and general well-being [2]. Age at menarche, or the age at the first menstrual cycle, is a main milestone for adolescent girls marking the onset of puberty and is also an important indicator of health [1, 3]. Identifying regular and irregular menstruation is crucial, especially that some irregularities are linked to underlying causes, such as endometriosis and other ovarian or adrenal disorders. Awareness of these irregularities can help in early diagnosis and treatment [4]. The American College of Obstetricians and Gynecologists and the American Academy of Pediatrics have endorsed monitoring menstrual regularity patterns as a vital sign of health for adolescent girls. They also recommend that preparation and education should target health care providers and caregivers with accurate information about regularity patterns and instructions on what to do in irregular situations [4].
Dysmenorrhea, or painful menstruation, is the most prevalent menstrual irregularity among adolescent girls [5, 6]. The prevalence of dysmenorrhea can reach up to 90%, with wide variations between different studies and within different populations [5]. Dysmenorrhea is classified as either primary or secondary. Around 90% of adolescents have primary dysmenorrhea without underlying pelvic pathology [7], and pain is usually caused by excessive prostaglandin production (pain neurotransmitter in the uterus) [8]. Secondary dysmenorrhea is frequently associated with underlying pelvic diseases that require medical care, such as endometriosis, ovarian cysts, or fibroids [5].
Dysmenorrhea is a debilitating event that usually affects women’s and girls’ well-being, productivity, and quality of life [6, 8]. In the literature, primary dysmenorrhea is consistently the leading cause of school absenteeism for adolescent girls and negatively affects their participation in curricular and non-curricular activities [5, 8, 9]. Furthermore, dysmenorrhea can be associated with adverse health conditions in adult life, including endometriosis, cardiovascular disease, diabetes, and breast cancer [10].
To cope with dysmenorrhea, women and girls usually self-medicate or use non-pharmacological approaches - especially in resource-poor environments - and rarely seek medical attention, perceiving this suffering as expected [11]. Non-pharmacological approaches are reported to be more widely used by adolescent girls believing in their safety. On the other hand, self-medication is frequently insufficient, inadequate, or inefficient, particularly in cases of secondary dysmenorrhea where additional medical care is required [7, 12].
In recent years, menstrual health research has gained greater momentum in an effort to understand its various dimensions and how they might be addressed at various levels and in diverse circumstances. Nonetheless, efforts have been scattered, and definitions are inconsistent. For example, literature and research from low-income and low-middle-income countries in South Africa and East Asia focus on water, sanitation, and hygiene (WASH). In contrast, high-income countries emphasize menstrual equity and period poverty, which demand equitable access to menstrual education, hygienic sanitary products, and infrastructure [13, 14]. In response to these fragmented initiatives and consolidating them, the Global Menstrual Collective was founded in 2019 to integrate work on menstrual health and provide a unified definition for policy, practice, and research [15]. Furthermore, there is a global call to integrate menstrual health into broader sexual and reproductive health and rights, aiming to enable all women and girls to experience healthy menstruation with dignity [2].
To our knowledge, current research on menstrual health from the Middle East and North Africa (MENA) area, including Arab countries, has been limited and insufficient. In this paper, we aim to describe adolescent girls’ menstrual characteristics in a specific context: Palestinian refugee camps in Jordan and the Israeli-occupied West Bank. We also aim to assess the prevalence of dysmenorrhea and its different dimensions and to identify the main associated factors, including demographic, socio-economic, behavioral, and menstrual characteristics. Finally, we aim to provide insight into adolescent girls’ menstrual management practices.

Methods
The results presented here are part of a larger mixed methods study conducted in Palestinian refugee camps in the West Bank of the Israeli-occupied Palestinian territory (oPt) and Jordan. The study addressed adolescent girls’ general health status and needs, including nutrition, reproductive health, and mental health [16, 17]. This paper focuses on menstrual patterns and characteristics. It also measures the prevalence of dysmenorrhea, its different dimensions, and its management strategies. The study is based on cross-sectional data collected through a household survey conducted between June and September 2019.
Study setting
This study targeted 15–18 years old girls living in any of the Palestinian refugee camps in the West Bank of the oPt or Jordan. Established in 1949, the Palestine refugee camps are long-lasting camps where the adolescent populations are third or fourth-generation refugees. Palestinian refugees in the West Bank are internally displaced refugees living within territories under Israeli military occupation, while Palestinian refugees in Jordan have been dispossessed, dispersed, and externally displaced from their homeland due to the 1948 and 1967 Arab - Israeli wars [18]. Palestinian refugee camps are densely populated, overcrowded, impoverished, with inadequate infrastructure, and in general, dominated by patriarchal relationships and gender norms, and characterized by conservative social dynamics [18–20]. The long-lasting existence of refugee camps has shifted the refugees’ needs from immediate requirements for food and shelter to improved living conditions [21]. There are nineteen Palestine refugee camps in the West Bank and ten in Jordan [22].

Sample and sampling procedure
To ensure representativeness, we collected data from all 29 Palestinian refugee camps in the West Bank and Jordan. The sample was a stratified random sample with a proportional selection of participants according to refugee camp population size. This was calculated for the West Bank and Jordan independently based on a standard stratified random sample equation and then corrected for design effect. The minimum required sample size calculated was 2428 adolescent girls. The final survey sample included 2949 girls. The inclusion criteria for the analysis presented in this study were girls aged between 15 and 18 years, residing in any refugee camp in the West Bank or Jordan at the time of the survey, never married, and have experienced at least one menstrual episode. Any girl who did not meet the inclusion criteria was excluded. After applying the inclusion and exclusion criteria, the final empirical sample consists of 2737 girls (see supplement 1 for detailed calculations and sample flowchart).
Data were collected using a random walk door-to-door technique [23] by trained field workers from the local community (women camp dwellers or familiar with camp life). We targeted all households at the refugee camps and recruited participants from households with adolescent girls. Consent was obtained first from the mother or caregiver and then from the adolescent girl(s) in the household. If more than one girl within the same household met the inclusion criteria, they were all invited to participate. Each interview was done separately and in private to ensure confidentiality. If the mother or caregiver was unavailable for interview, the field workers made an appointment and tried up to 3 times to reach her before dropping the girl from the sample.

Tools and data collection
The survey instrument included a roster form with demographic and socio-economic information, which the girls’ mothers completed. A different form covering demographic, socio-economic, health, health-related practices, and menstrual health information was used for the girls. The data was collected using electronic tablets and transferred to a local secure server.

Study variables
Demographic and socio-economic information included: the girls’ age, country, camp locality, and whether the household consisted of a nuclear family (i.e., only parents and children) or an extended family (additional relatives residing in the dwelling). The crowding ratio at the household level was measured by dividing the number of people living in the household by the number of rooms in the residence. The standard of living index was calculated as a proxy for economic status. To calculate the index, each household was questioned on the availability of a set of amenities (24 items). These items were based on what is usually asked in health and population surveys by the Palestinian Central Bureau of Statistics (PCBS) in the West Bank [24] and the Department of Statistics (DoS) in Jordan [25]. Then, a score was calculated using factor analysis in which the components were forced into a single factor, and scores were obtained using the regression approach. The scale was then modified to give a score range of 0-100 and recoded into 3 categories.
Menstrual regularity patterns were collected by asking the girls directly about their age-at-menarche (AAM), cycle frequency (average length between 2 cycles), bleeding duration (number of bleeding days), and heaviness of bleeding. The heaviness of bleeding was measured using a proxy question i.e. if blood leaked through the girls’ clothes during the first two days of the period using a Likert scale for the response [26–28]. Age at menarche (AAM) was considered normal if it occurred between the age of 8 years to less than 17 years old and was then categorized into normal early (8 to < 12 years old), normal (12-14 years old) and normal late (between 14 and 17 years old) [34]. Time since menstruation was calculated by subtracting AAM from the present age. The bleeding duration was considered normal if it was between 3 and 7 days, short periods < 3 days and long periods if bleeding continues to more than 7 days [26, 28]. Bleeding frequency was considered normal if it ranged between 21 and 45 days, frequent if it was less than 21 days and infrequent if more than 45 days [26].
The main outcome of this study was dysmenorrhea. The epidemiological literature measures dysmenorrhea using either a uni-dimensional question/score or a multi-dimensional scale. A major criticism of uni-dimensional measures is that adolescents cannot appropriately report menstrual discomfort during the early phases of menstruation since they are still learning about their bodies and their changes, thus necessitating a multi-dimensional scale [6, 7, 29, 31, 30]. Thus, in our study, we measured dysmenorrhea using the Working ability, Location, Intensity, Days of pain Dysmenorrhea (WaLIDD) scale developed by Teherán et al. [32]. It relied on measuring four dimensions of dysmenorrhea, with each given a score of 0–3; and a combined score from 0 to 12. The total score was then categorized into four different degrees of dysmenorrhea (0 = none, 1–3 = mild, 4–7 = moderate, and 8–12 = severe). The categories for the WaLIDD scale were used for description, and the continuous score was used in the bivariate and multivariate analyses.

Statistical analysis
We used the continuous dysmenorrhea score as the dependent variable in the bivariate and multivariate analyses. We assessed statistical significance in the bivariate analysis using t-test, one-way ANOVA, and Pearson correlation coefficient. A multiple linear regression model was conducted to test for significantly associated factors with dysmenorrhea. We examined the assumptions of the standard regression model. The constant error variance assumption was examined by the heteroscedasticity test, that was significant (p-value < 0.001) and suggested heteroscedasticity in our model. However, this did not appear to be problematic. We ran a robust model analysis and we found that robust-based standard errors were similar to normal based standard errors. To identify influential outliers, we plotted a chart of leverage vs. residuals. We eliminated the three most influential points and compared the resulting model to the original; we found no significant differences, indicating no influential outliers. Additionally, we looked for potential interactions or collinearities, but none were detected.

Ethical considerations
The study was approved by the Research Ethics Committee at Birzeit University (reference number 171,114) in December 2017 and by the Regional Committee for Medical and Health Research Ethics (REC) in Norway (reference number 2018/2206) in June 2019. Written consent for participation was obtained from the girls and their female caregivers in the same household. Data collection took place in a private space, ensuring girls’ privacy and confidentiality. Data were anonymized before starting the analysis.


Results
The survey included 2737 girls, with a response rate of 81% at the household level. For adolescent girls within the accepting households, response rate was 97%. The average age for participating girls was 16.8 ± 1.1 years. The mean number of members per household was 7 ± 2, with around 60.4% of the participants reporting being the only adolescent girl (15-18 years old) in the household, while the rest had adolescent sisters within this age range. Half of the girls were living in refugee camps in Jordan and the other half in the West Bank, with nearly three-quarters residing in camps close to urban areas, 22.8% in camps close to rural areas, and only 3.6% close to Bedouin communities. Most participating girls lived in nuclear families (95.8%), and 19.4% lived in crowded households. The mean standard of living score (out of 100) was 37.5 ± 16.8, and the median was 33.2. Still, 36.4% of the girls reported having good to very good economic status compared to those around them, and 51.1% reported having fairly good economic status (Table 1).
Table 1Sample characteristics of adolescent girls 15-18 years old living in Palestinian refugee camps in the West Bank and Jordan (N = 2737)


	Demographic and socio-economic characteristics
	N
	%

	Girls’ age (years)
N = 2737
	15
	867
	31.7

	16
	691
	25.2

	17
	686
	25.1

	18
	493
	18.0

	Family type
N = 2654
	Nuclear family
	2543
	95.8

	Extended family
	111
	4.2

	Crowding ratio
N = 2652
	Not crowded
	2137
	80.6

	Crowded
	515
	19.4

	Standard of living index score
N = 2737
	Low (less than 30)
	1040
	38.0

	Moderate (31–60)
	1379
	50.4

	High (> 60)
	318
	11.6

	Reported economic status
N = 2737
	Bad to very bad
	343
	12.5

	Fair
	1,399
	51.1

	Good to very good
	995
	36.4

	Number of adolescents girls 15-18 years old at the household
N = 2737
	1
	1,654
	60.4

	More than 1
	1,083
	39.6

	Nature of camp community
N = 2737
	Urban
	2,013
	73.5

	Rural
	625
	22.8

	Bedouin
	99
	3.6

	Country
N = 2737
	West Bank
	1,364
	49.8

	Jordan
	1,373
	50.2

	Health and healthy behaviors
	N
	%

	Skipping breakfast
N = 2721
	Rarely
	812
	29.8

	Sometimes
	869
	32.0

	Always
	1,040
	38.2

	On diet for weight loss
N = 2699
	No
	2379
	88.1

	Yes
	320
	11.9

	Physically active for at least 1 h/day during a regular week
N = 2736
	0 days
	193
	7.0

	1–5 days
	1,641
	60.0

	6–7 days
	902
	33.0

	Self-rated health
N = 2736
	Very bad to bad
	118
	4.3

	Neither good nor bad
	281
	10.3

	Good to very good
	2,337
	85.4




At the time of the survey, more than one-third of the girls reported regularly skipping breakfast, and 11.9% were on a weight-loss plan. Furthermore, 33% reported engaging in at least 1 h of physical activity daily, 60% were active for at least 1 h once per 1 to 5 days, and 7% were never physically active. Despite this, 85.4% of girls reported their health as good to very good (Table 1).
Menstrual regularity patterns
The average AAM was 13.1 ± 1.2 years, while average years passed since menarche was 3.6 ± 1.5. The proportion of girls who reached menarche by the age of 14 years was 87.7%. The majority reported regular bleeding duration ranging between 3 and 7 days (94.2%), with 1.5% reporting shorter periods and 4.3% reporting longer periods. Overall, the average number of bleeding days was 5.3 ± 1.5, and cycle length was 28.1 ± 6.2 days, whereas 3.6% were unable to identify their cycle length either because it was irregular or because they did not know how to assess cycle length. Finally, 6.3% percent mentioned having heavy bleeding. (Table 2).
Table 2Menstrual characteristics for adolescent girls 15–18 years living in Palestinian refugee camps in the West Bank and Jordan (N = 2737)


	 	N
	%

	Age at menarche
Mean (13.1 ± 1.2)
N = 2737
	Normal early (< 12 years old)
	204
	7.5

	Normal (12–14 years old)
	2195
	80.2

	Normal late (> 14 and < 17 years old)
	338
	12.3

	Time since menarche
Mean (3.6 ± 1.5)
N = 2737
	0–2 years
	406
	14.8

	> 2–4 years
	1,232
	45.0

	> 4 years
	1,099
	40.2

	Bleeding duration
Mean (5.3 ± 1.5) N = 2729
	Regular (3 to 7 days)
	2570
	94.2

	Short period (< 3 days)
	41
	1.5

	Long period (> 7 days)
	118
	4.3

	Bleeding frequency
Mean (28.1 ± 6.2)*
N = 2729
	Normal short 21–28 days)
	1,586
	58.1

	Normal long (29–45 days)
	912
	33.4

	Frequent (< 21 days) days
	71
	2.6

	Infrequent (> 45 days)
	62
	2.3

	Irregular/ do not know
	98
	3.6

	Heaviness of bleeding
(Blood leaks through clothes)
N = 2732
	Never
	1668
	61.1

	Rarely
	440
	16.1

	Sometimes
	451
	16.5

	Mostly/ always
	173
	6.3


* Mean calculation excluded those with irregular periods or those who do not know how to calculate




Dysmenorrhea prevalence and associated factors
Concerning dysmenorrhea, the internal consistency of the WaLIDD multi-dimensional scale items was high, with Cronbach’s alpha = 0.75. The WaLIDD scale indicated that the prevalence of dysmenorrhea was extremely high (96.3%). According to WaLIDD scores, 17.1%, 37.7%, and 41.5% of participants, respectively, exhibited mild, moderate, and severe dysmenorrhea. The mean score for dysmenorrhea (MDS) was 6.6 ± 2.6. Figure 1 shows the distribution of the four dimensions of the WaLIDD scale, whereas Fig. 2 shows the distribution of the WaLIDD score (0–12) divided into four levels of pain intensity (none, mild, moderate, and severe) according to Teherán and colleagues’ scoring classification [32].
[image: ]
Fig. 1Working ability, Location, Intensity, and Days of Pain Dysmenorrhea score (WaLIDD) four main dimensions*
*Each dimension has four levels rated 0 through 3. All scores contribute to a total WaLIDD score between 0 and 12


[image: ]
Fig. 2WaLIDD score distribution among adolescent girls 15–18 years living in Palestinian refugee camps in the West Bank and Jordan


Given these high rates of dysmenorrhea according to the WaLIDD score, we examined the distribution of dysmenorrhea among different subgroups and how scores varied by different population characteristics. Based on the bivariate analysis and the adjusted multiple linear regression model, the mean dysmenorrhea score (MDS) varied significantly across selected demographic and socio-economic characteristics. MDS increased with older age (0.28 points higher MDS with each 1-year increase in age, p-value < 0.001) and decreased with having at least one sister within the same age group (0.23 lower MDS, p-value 0.017). Living in refugee camps close to rural areas was linked to lower MDS compared to camps close to urban areas (0.5 points lower MDS, p-value = 0.001). Girls living in refugee camps in Jordan reported higher MDS than the West Bank (0.35 higher MDS, p-value < 0.001). Reported household economic status was significantly associated with MDS in both the bivariate and multivariate analysis; girls reporting good to very good economic status had 0.56 points lower MDS compared to girls who reported their economic status as bad to very bad (p-value 0.001).
Girls who reported regularly skipping breakfast reported 0.48 points higher MDS compared to girls who rarely skipped breakfast (p-value < 0.001), while girls who indicated performing physical activity daily reported 0.52 points lower MDS, which was moderately significant (p-value 0.010). Notably, girls who rated their health as good to very good reported 1.46 lower MDS than those who reported their health as bad to very bad (p-value < 0.001).
The analysis revealed a highly significant association between dysmenorrhea and menstrual characteristics, including AAM, cycle duration, and heaviness of bleeding, but not with menstrual cycle frequency. MDS decreased with increasing AAM. With each one-year increase in AAM, there was 0.15 MDS reduction (p-value < 0.001). Furthermore, with each one-day increase in bleeding days, the MDS increased by 0.18 (p-value < 0.001). Finally, MDS increased significantly with the increased heaviness of bleeding. For girls who reported blood leaking through their clothes during menstruation, MDS increased by 0.55, 0.76, and 1.21 points, respectively for the rarely, sometimes, and always categories compared to girls who said this had never happened (p-value < 0.001). (Table 3)
Table 3Linear regression for association between WaLIDD score and associated factors in adolescent girls 15–18 years old living in Palestinian refugee camps in the West Bank and Jordan (N = 2737)


	 	 	 	Bivariate analysis
	 	Linear regression

	 	 	 	Mean dysmenorrhea score
	Unadjusted mean difference
	Unadjusted
p-value
	 	Ajusted mean difference
	Adjusted
P-value
	Adjusted
95% CI

	Age (years)1
	 	 	0.262
	< 0.001
	 	0.282
	< 0.001
	( 0.20,0.36 )

	Number of adolescent girls at the same household
	One girl
	 	6.74
	ref
	 	 	ref
	 	 
	More than one girl
	 	6.40
	-0.34
	0.001
	 	-0.23
	0.017
	( -0.49,-0.04 )

	Reported economic status compared to others
	Bad to very bad
	 	7.22
	ref
	 	 	ref
	 	 
	Fair
	 	6.77
	-0.45
	0.004
	 	-0.25
	0.110
	( -0.56,0.04 )

	Good to very good
	 	6.16
	-1.06
	< 0.001
	 	-0.56
	0.001
	( -0.9,-0.27 )

	Standards of living index score1
	 	 	 	-0.012
	< 0.001
	 	0.0
	0.646
	--

	Country
	West Bank
	 	6.44
	ref
	 	 	Ref
	 	 
	Jordan
	 	6.77
	0.33
	0.001
	 	0.35
	0.001
	( 0.15,0.56 )

	Nature of camp community
	Urban
	 	6.80
	ref
	 	 	ref
	 	 
	Rural
	 	5.92
	-0.89
	0.000
	 	-0.50
	< 0.001
	( -0.73,-0.27 )

	Bedouin
	 	6.84
	0.04
	0.896
	 	-0.34
	0.196
	( -0.87,0.18)

	Skipping breakfast
	Rarely
	 	6.21
	ref
	 	 	ref
	 	 
	Sometimes
	 	6.62
	0.41
	0.001
	 	0.29
	0.015
	(0.06,0.53)

	Always
	 	6.88
	0.66
	< 0.001
	 	0.48
	< 0.001
	(0.25,0.71)

	On a diet to lose weight
	No
	 	6.56
	ref
	 	 	ref
	 	 
	Yes
	 	6.93
	0.37
	0.017
	 	0.10
	0.498
	( -0.19,0.39 )

	Generally, the number of days of being physically active per week
	0 days per week
	 	7.17
	ref
	 	 	ref
	 	 
	1–5 days per week
	 	6.76
	-0.41
	0.039
	 	-0.19
	0.336
	( -0.57,0.19 )

	6–7 days per week
	 	6.19
	-0.98
	< 0.001
	 	-0.52
	0.010
	( -0.92,-0.13 )

	Self-rated health
	Bad to very bad
	 	8.27
	ref
	 	 	ref
	 	 
	Neither good nor bad
	 	7.62
	-0.65
	0.022
	 	-0.55
	0.048
	( -1.09,-0.01 )

	Good to very good
	 	6.39
	-1.88
	< 0.001
	 	-1.46
	< 0.001
	( -1.94,-0.99 )

	Age at menarche (years)1
	 	 	-0.192
	< 0.001
	 	-0.152
	< 0.001
	( -0.23,-0.07 )

	Bleeding duration
	 	 	0.252
	< 0.001
	 	0.182
	< 0.001
	( 0.12,0.25)

	Bleeding frequency
	Normal short 21 to 28 dyas
	 	6.56
	ref
	 	 	ref
	 	 
	Normal long 29 to 45 days
	 	6.61
	0.05
	0.668
	 	0.11
	0.298
	(-0.10,0.31)

	Frequent (less than 21 days)
	 	7.38
	0.82
	0.011
	 	0.56
	0.060
	(0.02,1.15)

	Infrequent (more than 45 days)
	 	6.79
	0.23
	0.508
	 	0.05
	0.877
	(-0.58,0.68)

	Irregular or do not know
	 	6.32
	-0.25
	0.364
	 	-0.32
	0.228
	(-0.84,0.20)

	Heaviness of bleeding (blood usually leaks through clothes)
	Never
	 	6.20
	ref
	 	 	ref
	 	 
	Yes, rarely
	 	6.92
	0.72
	< 0.001
	 	0.55
	< 0.001
	( 0.29,0.82 )

	Yes, sometimes
	 	7.25
	1.05
	< 0.001
	 	0.76
	< 0.001
	( 0.50,1.03 )

	Yes, most of the time or always
	 	7.93
	1.73
	< 0.001
	 	1.21
	< 0.001
	( 0.81,1.61 )





Dysmenorrhea management
We checked the girls’ dysmenorrhea management strategies and if they differed by pain intensity. We found that 88.9% reported utilizing at least one nonpharmacologic management strategy including hot water bag, exercise, sleep, or herbal tea, whereas only 25.3% percent said they occasionally used pharmaceuticals. Figure 3 reflects the distribution and types of pharmacological and non-pharmacological management strategies adolescent girls used to ease their dysmenorrhea. Girls who reported using any management strategy consistently reported higher MDS than those who did not. (Fig. 2)
[image: ]
Fig. 3Reported dysmenorrhea management practices by WaLIDD scores for adolescent girls 15–18 years old living in Palestinian refugee camps in the West Bank and Jordan (N = 2737)




Discussion
This study sheds light on the main menstrual health characteristics of adolescent girls living in long-lasting Palestine refugee camps in the West Bank and Jordan. It reveals a high percentage of regular periods in terms of length, duration, and intensity of bleeding and a slightly higher AAM than the global average, which ranges between 12 and 13 years-old [28]. Most importantly, our study revealed an alarmingly high prevalence of dysmenorrhea among the participating girls, which varied by different population characteristics and management strategies. Higher levels of dysmenorrhea were associated with older age, earlier age at menarche, longer bleeding durations, heavier menstrual flow, regularly skipping breakfast, and low levels of physical activity. In addition, the mean dysmenorrhea score was higher for those who utilized dysmenorrhea management measures, whether pharmacological or non-pharmacological.
Menstrual regularity during adolescence is an important indicator of good health. Evidence shows that irregular periods during adolescence are linked to a higher risk of chronic disease and premature mortality [35]. However, menstrual irregularities in our study were not as prevalent as reported in other comparable studies. Our data indicated that only 6–8% of the participating girls had irregular periods in terms of duration, frequency, or intensity of bleeding where other regional studies have found higher rates. For example, studies from Iraq, Jordan and Lebanon showed that around one-third of their respondents had irregular periods [36–38]. The same applies to the heaviness of bleeding, which was found to be much higher in Lebanon (27%) [37] and Kuwait (31%) [30]. Given the variation in tools and definitions employed in different studies, we do not know how comparable these numbers are.
Beyond regularity patterns, dysmenorrhea is the most prevalent menstrual abnormality or disorder among adolescents [5]. A recent meta-analysis of dysmenorrhea among students determined that the prevalence ranged from 24 to 94%, with an average of 66% and 8% reporting severe symptoms [8]. In our study, dysmenorrhea was reported by 96% of the participating girls, and 41% reported it as severe. Other studies have also reported similarly high levels among school girls from the region. For example, in a study in Morocco, 78% of participants reported dysmenorrhea, of whom 45% had severe symptoms [39]. In Iraq, the rate of dysmenorrhea was found to be 89%, and around 40% percent reported severe symptoms [36]; in Kuwait, it was 86% [30]; in Oman, 94%; in Saudi Arabia 74%, and in Egypt 75% [39]. Rates among school girls are very high in high-income countries, with at least three-quarters of adolescent girls reporting dysmenorrhea and 15-20% reporting it as severe [7, 39, 40]. Only a few such studies have been carried out in Palestine and Jordan. However, two studies of university students revealed that 90% of Jordanian [12] and 85% of Palestinian students [41] routinely experienced dysmenorrhea.
Although evidence is available on dysmenorrhea levels from several countries, these numbers should be treated with caution and might not be comparable. It has consistently been reported that measuring dysmenorrhea is problematic because no universal measurement tool has been agreed upon, leaving a wide range of variation in prevalence [6, 8]. Furthermore, it was reported that dysmenorrhea is not only about pain but may also be accompanied by other symptoms that can have debilitating effects on girls’ daily life and sometimes a need for medical attention [31, 31]. Thus, we believe that assessing dysmenorrhea should rely on self-report multi-dimensional measurements such as the one we used in this study [32]. It can be argued that pain self-reports are subjective and, therefore, inaccurate [5, 6]. In contrast, the subjective measure can be understood as a behavioral manifestation of pain perception. Pain is a bio-psycho-social experience and is affected by non-physiological factors, including personal, cognitive, emotional and psychological factors that might affect pain intensity and vary within different population groups and individuals [31, 42–44]
In our study, dysmenorrhea tends to vary with different population characteristics that are worth understanding. We found that dysmenorrhea prevalence rose with age, contrary to previous reports of an inverse relationship [45]. However, this may not be unusual given the target age group in our study. Dysmenorrhea is less common during the first two years following menarche when menstruation is anovulatory [6, 7]. A recent meta-analysis of students found that those older than 20 years had a higher risk of dysmenorrhea than those younger [8]. A survery of 12-20-year-old Moroccan students confirmed this finding [39].
Location of residence seems to affect the level of dysmenorrhea, although the mechanisms behind this are unknown. It has previously been linked to socio-economic level and proximity to health and educational resources [6, 46]. In our study, girls from the Jordan reported slightly higher levels of dysmenorrhea than those from the West Bank. Additionally, those residing in rural rather than urban refugee camps reported lower scores; this distinction between rural and urban areas has been reported previously in Jordan [12]. Worth noting that although previous research has focused on menstrual health in refugee and emergency settings [47], most literature on dysmenorrhea does not differentiate between refugee camp settings and nonrefugee-camp settings. Hence it is difficult to identify the particularity of the refugee-camp setting for experiences with menstrual pain. Dysmenorrhea is a universal condition affecting girls and women in all societies. However, according to our results, higher levels of severe dysmenorrhea was related to poorer socio-economic conditions and probably due to the chronic stress of living in refugee camps.
Interestingly, having sisters in the same age group (15-18 years old) was linked to lower dysmenorrhea levels in our study, contrary to a study conducted in Kuwait [30]. Few studies have addressed the impact of having sisters with dysmenorrhea beyond genetics and family history. However, in the present case we assume that having sisters can offer social support by sharing information, knowledge, and comfort. This could possibly help ease pain and provide assistance with pain management. These results are consistent with previous research findings, which indicate that social support is linked to lower levels of dysmenorrhea [5, 8, 48, 49].
The association between dysmenorrhea and health-related behaviors is well-documented. In our study, eating breakfast and exercising regularly were associated with lower dysmenorrhea scores. Skipping breakfast was consistently associated with higher levels of dysmenorrhea in our study and consistent with other studies addressing nutrition and dysmenorrhea [50, 51]. Physical activity and regular exercise throughout the month have been shown to reduce dysmenorrhea by enhancing pelvic blood circulation and can improve psychological well-being [52].
The literature shows a strong link between dysmenorrhea and menstrual characteristics, including AAM, bleeding duration, frequencey, and intensity [5, 7, 8, 30, 36, 39]. Most research has connected dysmenorrhea to an earlier AAM, whereas some have linked it to the length of time since menarche (i.e., gynecological age) [53]. Dysmenorrhea is also strongly associated with the heavy menstrual flow [5]. These findings are consistent with our results which showed that menstrual irregularity and menstrual pain are frequently connected and that menstrual irregularity tends to enhance menstrual pain. This implies that effective management of dysmenorrhea requires a holistic approach rather than only focusing on the pain when assessing girls’ menstrual health.
Adopting a holistic approach is essential and implies integrating health education, support, infrastructure, and measures to combat the social taboos and stigma surrounding menstruation and facilitate health seeking when needed [54]. This is important, especially since women and girls usually do not seek health care for dysmenorrhea, assuming it is normal or hindered by the socio-cultural barriers related to menstruation [5, 7]. Furthermore, this approach for menstrual health must be incorporated into the girls’ life course that tackles health risk exposures and link them to future health [55]. This is important when considering that girls live with menstruation throughout their reproductive lives. Risk factors and health issues emerging during adolescence or earlier can affect future reproductive health and general well-being [55]. This is quite evident in the case of secondary dysmenorrhea which includes endometriosis, [56, 57]known to affect between 5 and 15% of women and girls [56]. Endometriosis causes chronic pain and fertility problems. [10, 56, 58]Thus, assessing dysmenorrhea and menstrual irregularities early enough can help support women’s and girls’ health and prevent future complications [58].
Strengths and limitations
A key strength of this study is the breadth of the studied topic that has not been explored adequately in the two study areas, in addition to its large sample size and representativeness of all Palestine refugee camps in the West Bank and Jordan. The sample was proportionally distributed throughout all camps. After data collection, the proportion of adolescent girls in each refugee camp was accounted for by comparing it with official statistics. A sensitivity analysis comparing weighted and unweighted results showed no significant difference. Consequently, we used unweighted data to prevent bias from weighting. In addition, we applied a multi-dimensional measure to assess dysmenorrhea, representing more realistic levels and accurate estimates than a single query. To ensure reliability, the field workers were trained and piloted the questionnaire before data collection started. However, this study did not cover some broader risk factors for dysmenorrhea, including girls’ education, family history, type of medication used, and lifestyle habits that are worth exploring in future studies.


Conclusion
The results of our study are consistent with the expanding body of literature addressing menstrual health and describing normal menstrual characteristics and irregularities, such as dysmenorrhea and correlated factors. However, in previous literature, little attention has been paid to how these patterns or irregularities should be addressed at the policy or research levels in relation to pain diagnosis/evaluation and management. The available research is sporadic, fragmented, and predominantly descriptive, giving insufficient data for policy formulation. More effort should be invested in addressing menstrual patterns and irregularities systematically and efficiently.
It is evident that adolescent girls and their families require improved menstrual awareness campaigns and education programs, particularly in relation to everyday menstrual activities. Our findings suggest that regular physical activity and eating breakfast habitually might ease dysmenorrhea; hence, disseminating such information would be helpful. Additionally, previous research has reported that caffeine consumption, consuming spicy or high-fat food, poor sleeping quality, obesity, and exposure to high levels of stress and anxiety might increase dysmenorrhea levels [8, 45, 50, 59], which should also be conveyed to adolescent girls and their families. Such health education messages need to be reinforced on multiple socio-ecological levels, notably in schools and health institutions, where all can be targeted, regardless of whether they seek health care through primary or secondary prevention [57, 60, 61].
Furthermore, for better menstrual health at the population level, clear, agreed-upon practical definitions for menstrual characteristics and disturbances are needed. These should target menstruation from different dimensions, including health, education, human rights, and gender equality. A clear, unified operational definition for dysmenorrhea that is multi-dimensional and age-specific is needed. This will aid in identifying and tracking dysmenorrhea trends, as well as identifying risk factors for distinct groups.

Acknowledgements
We want to thank all participating girls in this study and their families for their valuable contributions.
We are grateful for the assistance provided by the United Nations Relief and Works Agency in the Near East (UNRWA) headquarters, UNRWA country offices in the West Bank and Jordan and Palestinian Refugee Affairs.
We also would like to thank the Department and Popular Committees in the West Bank, Department of Palestinian Affairs and Camp Improvement Committees in Jordan, camp officials and leaders of community organizations including women’s centers, community-based rehabilitation centers and other centers in both the West Bank and Jordan for facilitating the fieldwork and data collection processes in Palestinian refugee camps in both countries. Moreover, we would like to thank the Institute of Community and Public Health, Birzeit University research team, including Dima Masoud and Reem Ladadwa, among others, for their help in data collection. Finally, we thank the International Development Research Centre (IDRC) for funding this research. (The views expressed herein do not necessarily represent those of IDRC or its Board of Governors).

Authors’ contributions
RGh contributed to the conceptualization, design, data collection, analysis, and interpretation of data and drafted the manuscript; WH,RG,HF and GHO contributed to the conceptulizaton, design, analysis and interpretation of data, and revised the manuscript. HS contributed to data analysis and interpretation of data. All authors approved the final version.

Funding
This work was carried out with the aid of a grant from the International Development Research Centre (IDRC), Ottawa, Canada.
The views expressed herein do not necessarily represent those of IDRC or its Board of Governors.

Data Availability
Data is available upon appropriate request, however we reserve exclusive use of the study’s primary outcomes until their publication. You can receive all accessible data by contacting the corresponding author at rghandour@birzeit.edu.

Declarations 
Ethical approval and consent to participate
The study was approved by the Research Ethics Committee at Birzeit University (reference number 171114) in December 2017 and by the Regional Committee for Medical and Health Research Ethics (REC) in Norway (reference number 2018/2206) in June 2019. Written consent for participation was obtained from the girls and their female caregivers in the same household.

Consent for publication
Not applicable.

Competing Interests
We declare no competeing interests.


Abbreviations
	AAM
	Age at Menarche

	MDS
	Mean Dysmenorrhea Score

	MENA
	Middle East and North Africa

	oPt
	occupied Palestinian territory

	UNRWA
	United Nations Relief and Works Agency in the Near East

	WaLIDD
	Working ability, Location, Intensity, Duration of pain Dysmenorrhea

	WASH
	Water, Sanitation, and Hygiene




References
	1.
Itriyeva K. The normal menstrual cycle. Curr Probl Pediatr Adolesc Health Care. 2022;52(5):101183.PubMed

	2.
Wilson LC, Rademacher KH, Rosenbaum J, Callahan RL, Nanda G, Fry S, et al. Seeking synergies: understanding the evidence that links menstrual health and sexual and reproductive health and rights. Sex Reproductive Health Matters. 2021;29(1):1882791.

	3.
Leone T, Brown LJ. Timing and determinants of age at menarche in low-income and middle-income countries. BMJ Global Health. 2020;5(12):e003689.PubMedPubMedCentral

	4.
American Academy of Pediatrics, American College of Obstetricians and Gynecologists. Menstruation in girls and adolescents: using the menstrual cycle as a vital sign. Pediatrics. 2006;118(5):2245–50.

	5.
Gutman G, Nunez AT, Fisher M. Dysmenorrhea in adolescents. Curr Probl Pediatr Adolesc Health Care. 2022;52(5):101186.PubMed

	6.
De Sanctis V, Soliman A, Bernasconi S, Bianchin L, Bona G, Bozzola M, et al. Primary dysmenorrhea in adolescents: prevalence, impact and recent knowledge. Pediatr Endocrinol Rev. 2015;13(2):512–20.PubMed

	7.
Harel Z. A contemporary approach to dysmenorrhea in adolescents. Paediatr Drugs. 2002;4(12):797–805.PubMed

	8.
Wang L, Yan Y, Qiu H, Xu D, Zhu J, Liu J et al. Prevalence and risk factors of primary dysmenorrhea in students: a meta-analysis.Value in Health. 2022.

	9.
Vashisht A, Pathak R, Agarwalla R, Patavegar B, Panda M. School absenteeism during menstruation amongst adolescent girls in Delhi, India. J Family Community Med. 2018;25(3):163–8.PubMedPubMedCentral

	10.
Clemenza S, Vannuccini S, Capezzuoli T, Meleca CI, Pampaloni F, Petraglia F. Is primary dysmenorrhea a precursor of future endometriosis development? Gynecol Endocrinol. 2021;37(4):287–93.PubMed

	11.
Thakur P, Pathania AR. Relief of dysmenorrhea – A review of different types of pharmacological and non-pharmacological treatments. Materials Today: Proceedings. 2022;48:1157-62.

	12.
Mukattash TL, Tahaineh L, AlRawi N, Jarab A, Hammad H, Nuseir K. Behaviors and attitudes towards dysmenorrhea; a crosssectional survey of 2,000 jordanian university students. Jordan Med J. 2013;47(1):26–34.

	13.
Critchley HOD, Babayev E, Bulun SE, Clark S, Garcia-Grau I, Gregersen PK, et al. Menstruation: science and society. Am J Obstet Gynecol. 2020;223(5):624–64.PubMedPubMedCentral

	14.
Sommer M, Mason DJ. Period poverty and promoting menstrual equity. JAMA Health Forum. 2021;2(8):e213089.PubMed

	15.
Hennegan J, Winkler IT, Bobel C, Keiser D, Hampton J, Larsson G, et al. Menstrual health: a definition for policy, practice, and research. Sex Reproductive Health Matters. 2021;29(1):1911618.

	16.
Reproductive health needs of Palestinian refugee camp. adolescent girls: from evidence to policy-project description: Institute of Community and Public Health, Palestine; [Available from: http://​icph.​birzeit.​edu/​research/​projects.

	17.
Ghandour R, Hammoudeh W, Giacaman R, Holmboe-Ottesen G, Fjeld HE. Coming of age: a qualitative study of adolescent girls’ menstrual preparedness in Palestinian refugee camps in the West Bank and Jordan.Sexual and Reproductive Health Matters. 2022;30(1).

	18.
Hanafi S. Palestinian refugee camps: disciplinary space and territory of exception, CARIM AS 2008/44. Robert Schuman Center for Advanced Studies. San Dominico di Fiesole (FI): European University Institute; 2008.

	19.
Bocco R. UNRWA and the palestinian refugees: a history within history. Refugee Surv Q. 2009;28(2–3):229–52.

	20.
Pra D, Marie A. A refuge for refugees: the historical context and socioeconomic impact of palestinian refugees in Jordan. Global Tides. 2017;11(1):4.

	21.
Feldman I. What is a camp? Legitimate refugee lives in spaces of long-term displacement. Geoforum. 2015;66:244–52.

	22.
UNRWA. Palestine Refugees [cited 2017 17 December]. Available from: https://​www.​unrwa.​org/​palestine-refugees.

	23.
Flynn A, Tremblay PF, Rehm J, Wells S. A modified random walk door-to-door recruitment strategy for collecting social and biological data relating to mental health, substance use/addictions and violence problems in a canadian community. Int J Alcohol Drug Res. 2013;2(2):7–16.PubMedPubMedCentral

	24.
Palestinian Central Bureau of Statistics. State of Palestine [cited 2023 3 Feb]. Available from: https://​www.​pcbs.​gov.​ps/​site/​lang_​_​en/​1/​default.​aspx.

	25.
Department of Statisics. Hashemite Kingdom of Jordan [Available from: http://​dosweb.​dos.​gov.​jo/​.

	26.
Menstrual health. In. In: Hillard P, editor. Practical pediatric and adolescent gynecology. Oxford, UK: Oxford, UK: Blackwell Publishing Ltd.; 2013. pp. 163–73.

	27.
Garside R, Britten N, Stein K. The experience of heavy menstrual bleeding: a systematic review and meta-ethnography of qualitative studies. England]: [Oxford; 2008. pp. 550–62.

	28.
Deligeoroglou E, Tsimaris P. Menstrual disturbances in puberty. Best Pract Research: Clin Obstet Gynecol. 2010;24(2):157–71.

	29.
Larroy C. Comparing visual-analog and numeric scales for assessing menstrual pain. Behav Med. 2002;27(4):179–81.PubMed

	30.
Al-Matouq S, Al-Mutairi H, Al-Mutairi O, Abdulaziz F, Al-Basri D, Al-Enzi M, et al. Dysmenorrhea among high-school students and its associated factors in Kuwait. BMC Pediatr. 2019;19(1):80.PubMedPubMedCentral

	31.
De Sanctis V, Soliman A, Bernasconi S, Bianchin L, Bona G, Bozzola M et al. Definition and self-reported pain intensity in adolescents with dysmenorrhea: a debate report.Rivista Italiana di Medicina dell’Adolescenza. 2016;14(2).

	32.
Teherán AA, Piñeros LG, Pulido F, Mejía Guatibonza MC. WaLIDD score, a new tool to diagnose dysmenorrhea and predict medical leave in university students. Int J Womens Health. 2018;10:35–45.PubMedPubMedCentral

	33.
Lee HS. Why should we be concerned about early menarche? Clin Exp Pediatr. 2021;64(1):26–7.PubMed

	34.
Cakir M, Mungan I, Karakas T, Girisken İ, Okten A. Menstrual pattern and common menstrual disorders among university students in Turkey. Pediatr Int. 2007;49(6):938–42.PubMed

	35.
Wang Y-X, Arvizu M, Rich-Edwards JW, Stuart JJ, Manson JE, Missmer SA et al. Menstrual cycle regularity and length across the reproductive lifespan and risk of premature mortality: prospective cohort study.BMJ. 2020:m3464.

	36.
Al Asadi J, Abdul Qadir R. Dysmenorrhea and its impact on daily activities among secondary school students in Basra, Iraq. J Fac Med Baghdad. 2013;55(4):339–44.

	37.
Santina T, Wehbe N, Ziade F. Exploring dysmenorrhoea and menstrual experiences among lebanese female adolescents. East Mediterr Health J. 2012;18(8):857–63.PubMed

	38.
Bata MS. Age at menarche, menstrual patterns, and menstrual characteristics in jordanian adolescent girls. Int J Gynaecol Obstet. 2012;119(3):281–3.PubMed

	39.
Lghoul S, Loukid M, Hilali MK. Prevalence and predictors of dysmenorrhea among a population of adolescent’s schoolgirls (Morocco). Saudi J Biol Sci. 2020;27(7):1737–42.PubMedPubMedCentral

	40.
Parker MA, Sneddon AE, Arbon P. The menstrual disorder of teenagers (MDOT) study: determining typical menstrual patterns and menstrual disturbance in a large population-based study of australian teenagers. BJOG. 2010;117(2):185–92.PubMed

	41.
Abu Helwa HA, Mitaeb AA, Al-Hamshri S, Sweileh WM. Prevalence of dysmenorrhea and predictors of its pain intensity among palestinian female university students. BMC Womens Health. 2018;18(1):18.PubMedPubMedCentral

	42.
Garland EL. Pain processing in the human nervous system. Prim Care: Clin Office Pract. 2012;39(3):561–71.

	43.
Goldstein-Ferber S, Granot M. The association between somatization and perceived ability: roles in dysmenorrhea among Israeli arab adolescents. 2006:136–42.

	44.
Grandi G, Ferrari S, Xholli A, Cannoletta M, Palma F, Romani C, et al. Prevalence of menstrual pain in young women: what is dysmenorrhea? J Pain Res. 2012;5:169–74.PubMedPubMedCentral

	45.
Ju H, Jones M, Mishra G. The prevalence and risk factors of dysmenorrhea. Epidemiol Rev. 2014;36(1):104–13.PubMed

	46.
Wong LP. Attitudes towards dysmenorrhoea, impact and treatment seeking among adolescent girls: a rural school-based survey. Aust J Rural Health. 2011;19(4):218–23.PubMed

	47.
Hawkey AJ, Ussher JM, Perz J, Metusela C. Experiences and constructions of menarche and menstruation among migrant and refugee women. Qual Health Res. 2017;27(10):1473–90.PubMed

	48.
Mashreghi M, Suhrabi Z, Soliemanifard P, Farzi S, Taheri S. The association between severity of dysmenorrhea and social support among female students of Ilam University of Medical Sciences.Shiraz E-Medical Journal. 2021;22(9).

	49.
Faramarzi M, Salmalian H. Association of psychologic and nonpsychologic factors with primary dysmenorrhea. Iran Red Crescent Med J. 2014;16(8):e16307–e.PubMedPubMedCentral

	50.
Bajalan Z, Alimoradi Z, Moafi F. Nutrition as a potential factor of primary dysmenorrhea: a systematic review of observational studies. Gynecol Obstet Invest. 2019;84(3):209–24.PubMed

	51.
Husnah H. Association between breakfast to dysmenorrhea degree on students sman 2 in Banda Aceh, Indonesia. World Nutr J. 2018;2(1):26.

	52.
Abadi Bavil D, Dolatian M, Mahmoodi Z, Akbarzadeh Baghban A. A comparison of physical activity and nutrition in young women with and without primary dysmenorrhea. F1000Research. 2018;7:59.PubMedPubMedCentral

	53.
Akbarzadeh M, Tayebi N, Abootalebi M. The relationship between age at menarche and primary dysmenorrhea in female students of Shiraz schools. Shiraz E-Medical Journal. 2017;18(9):1–3.

	54.
Babbar K, Martin J, Ruiz J, Parray AA, Sommer M. Menstrual health is a public health and human rights issue. The Lancet Public Health. 2022;7(1):e10–e1.PubMed

	55.
Mishra GD, Cooper R, Kuh D. A life course approach to reproductive health: theory and methods. Maturitas. 2010;65(2):92–7.PubMedPubMedCentral

	56.
Harada T. Dysmenorrhea and endometriosis in young women. Yonago Acta Med. 2013;56(4):81–4.PubMedPubMedCentral

	57.
Angelhoff C, Grundström H. Supporting girls with painful menstruation - A qualitative study with school nurses in Sweden.Journal of Pediatric Nursing. 2022.

	58.
Olson MM, Alhelou N, Kavattur PS, Rountree L, Winkler IT. The persistent power of stigma: a critical review of policy initiatives to break the menstrual silence and advance menstrual literacy. PLOS Global Public Health. 2022;2(7):e0000070.PubMedPubMedCentral

	59.
Sundari N, Sari DNA, Timiyatun E, Kusumasari V. Dietary habit is associated with dysmenorrhea among adolescent. STRADA Jurnal Ilmiah Kesehatan. 2020;9(2):1359–69.

	60.
Glanz K, Rimer BK, Viswanath K. Health behavior and health education: theory, research, and practice. John Wiley & Sons; 2008.

	61.
Mengesha ZB, Perz J, Dune T, Ussher J. Refugee and migrant women’s engagement with sexual and reproductive health care in Australia: A socio-ecological analysis of health care professional perspectives. PLoS ONE. 2017;12(7):e0181421.PubMedPubMedCentral



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
Footnotes
1Age, age at menarche and number of bleeding days were analyzed as continuous variables and correlation coefficient was reported. Write what variables have been adjusted for.

 

2Correlation coefficient.
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