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Abstract:
Objectives: 
Our study’s objective is to assess the effect of COVID-19 infection on the menstrual cycle and mental status of Jordanian women. 
Materials and Methods: 
Our study is a cross-sectional study conducted at Mutah University, AlKarak-Jordan. Data was collected utilizing an online questionnaire, that was developed by the authors. Women were included in the study if they self-reported being diagnosed with COVID-19 infection between March 1st, 2020, and February 28th, 2021. Snowball sampling technique was utilized to aid in identifying COVID-19 infected women. Data collected included data on demographics, menstrual cycle, mental well-being, before and after COVID-19 infection. 
Results: 
A total of 155 women completed the questionnaire and they were all included in the study. Our study’s population was mostly (64.5%) younger women, ages 20-29 years, 58.1% were single, 43.2% had a BMI between 25-30 kg/m2 and only 4.5% had a BMI over 30 kg/m2. Only one woman (0.64%) was admitted to the hospital. Polymenorrhea, anxiety, and depression increased in prevalence post-COVID-19 infection. 
Conclusion: 
Our study revealed that Jordanian women who were diagnosed with COVID-19 infection had a significantly higher prevalence of polymenorrhea after the infection. Mental well-being as assessed by anxiety and depression levels were also significantly higher post-COVID-19 infection. 










The Effect of COVID-19 Infection on the Mental Well-Being and Menstrual Cycle in Jordanian Women.
Introduction: 
Coronavirus Disease 2019 (COVID-19) is the disease caused by the 2019-novel-coronavirus (2019-nCoV) which is an RNA virus that mainly affects the respiratory system and is a member of the coronaviruses family. (1) COVID-19 cases were first identified in Wuhan, China in September 2019, and was declared a global pandemic by the World Health Organization on March 11, 2020. (2) COVID-19 cases in Jordan, up to the date of writing, is 695,390 cases, with over 8,400 deaths. (3,4) There is a paucity of evidence on the relationship between COVID-19 infection and female menstrual and mental health, hence, our objective of attempting to identify the effect of COVID-19 infection on the menstrual cycle and mental well-being among infected Jordanian women. 

Materials and Methods: 
[bookmark: _Hlk71560714]Our study is a cross-sectional study conducted at Mutah University in AlKarak city in the South of Jordan. (Actually, it was done online, so I'm not sure why you are mentioning Mutah University). Inclusion criteria included females infected with COVID-19 between March 1st, 2020, and February 28th, 2021. Data was collected utilizing an online questionnaire, developed by the authors. The questionnaire was originally written in English and afterward translated to Arabic, to enhance comprehension and dissemination to the local community. The questionnaire had four sections, the first section included a consent form entailing the purpose of the study and how the data collected will be used. The second section included questions about participants' demographics, including, age, residency municipality, parity, age at marriage, occupation, income, marital status, weight, height. The third section included questions about participants' menstrual cycles, pre- and post-COVID-19 infection, including cycle length, menstruation frequency, intermenstrual bleeding, pelvic pain, loin pain, dysmenorrhea, menorrhagia, oligomenorrhea, polymenorrhea, and vaginal discharge.
In this study, we used the generalized anxiety disorder-7 (GAD-7) to measure self reprted anxiety severity .(5), When the response was not at all, it meant 0,  1 = “several days”, 2 = “majority of days”, and 3 = “almost daily”. A two-week recall period was used. The total anxiety score varied  from zero to 21, a higher score meant a greater self reported anxiety. A total  of GAD score ≥10 indicated possible anxiety.
In this study, health questionnaire (PHQ-9) was used in the present study in order to study self reported depression. Response options were eithe: 0 = “not at all feeling of depression”, 1 = “ feeling depression for several days”, 2 = “feeling depressed majority of days” and 3 = “ feeling depressed almost daily”. A two-week recall period was used. The total score varied from zero to 27, with a higher score indicating a highe chance of having depression. A score of ≥10 indicated possible major  degree of depression. (6) 
In this study, we considered aaanormal cycle length is when it is between 21-35 days, oligomennorhoea is when the interval between cycles is 35 days to 3 months while polymenorrhea is when the cycle length is less than 21 days, menorrhagiais defined as having a  heavy and or prolonged cycles.
Statistical Analysis:
Data was analyzed using SPSS 24 (IBM Corp. Released 2016. IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp). Chi-Square testing and Fisher exact tests were used to determine relationships between menstrual cycle changes, in pre- and post-COVID-19. Pre- and post-COVID-19 infection was defined as the three months before testing positive and the six months after testing positive, respectively. Qualitative variables were expressed using frequencies and percentages. A value of P < 0.05 was considered statistically significant.

Results: 
A total of 155 women completed the questionnaire. The majority, 100 (64.5%), of the women were between 20-29 years of age, 77 (49.7%) were employed, and 46 (29.7%) were either high-school or university students. More than half, 90 (58.1%), of the participants were single. About one-third of participants, 49 (31.9%) live in Amman, followed by 36 (23.2%) in Irbid, and 32 (20.6%) in AlKarak. BMI distribution was fairly heterogeneous with 52.1% of participants having a BMI less than 25 kg/m2, and only 4.5% had a BMI more than 30 kg/m2. Most married participants, 52 (80.0%), were married between 20-25 years of age, only 2 (3.1%) married before the age of 20. Overall, 31 (47.7%) of women were multiparous with parity between 1-4, in 24 (36.9%) a parity between 5-9, and only 10 (15.4%) were nulliparous, as shown in Table 1.
There were no statistical differences pre- and post-COVID-19 infection, in the percentage of participants who had vaginal discharge, loin pain, pelvic pain, or dysmenorrhea. Participants experienced polymenorrhea more frequently post-COVID-19 infection than pre-COVID-19 infection, 3.2% vs 0.7%, p=0.044. On the other hand, menorrhagia was higher pre-COVID-19 infection than post-COVID-19 infection, 25.2% vs 15.5%, p=0.0378, as seen in Table 2. 
We found that loin pain, dysmenorrhea, and Polymenorrhea reported in first month after covid infection in 77 (49.7%) women while in 65 (41.9%) women, thoe symptom reported between, 1-6 months after infection, while only 3 (1.9%) of women experienced those symptoms 6 months after infection. 

Participants reported suffering from depression and anxiety significantly higher, 43.9% and 29.0%, respectively, post-COVID-19 infection compared to pre-COVID-19 infection, 1.3% and 2.6% (p<0.0001), respectively. 
Discussion: 
This is the only study on the relationship between menstrual cycle changes and mental well-being, with COVID-19 infection in Jordanian women. Among our study’s participants, 64.5% were between 20-29 years of age, similar to findings published from earlier reports by Yuksel et al. and Aolymat et al. where the latter study found approximately 70% of Jordanian women infected with COVID-19 were between 25-34 years of age. (1,3) These findings could be attributed to the fact that women in this age group are more likely to be employed and represent a large proportion of women regularly utilizing public transport. This contrasts with findings from other areas of the world, where the majority of Asian women infected with COVID-19 were between 40-60 years of age, similar to studies from Europe and North America revealing that the highest group at risk for infection were women between 45-55 years of age. (7) We also found that employed women were more likely to contract COVID-19 infection than women in university or high school, 49.7%, 29.7%, 20.6%, respectively. This finding is likely explained by the early government-led efforts in instituting online teaching for university and high-school students, which is a feature not available to all employed women, increasing their risk of contracting the virus. (insert reference here) Our study also revealed that the risk of having COVID-19 infection decreased as the family income increased, which is likely explained by the presence of a higher number of people residing in low-income households, in addition, lower-income households must utilize public transport more frequently, as they do not have the luxury of commuting in privately-owned vehicles. Multiple studies highlight the role of income on COVID-19 infection, a study by Akseer et al. revealed factors associated with higher risk of infection are related to inferior nutrition, substandard sanitation, as well as increased risk of other uncontrolled chronic illnesses in this subset of patients. (8) Furthermore, we found that a higher proportion of infected women were single, which can be explained by the need for married and divorced women to stay home and supervise their children’s online education, while single women resumed employment and commuting unhindered. 
Almost all the participants, 99.4%, in our study were managed at home for their COVID-19 infection, which is likely explained by the younger patient population studied and lower risk of serious morbidity in women. (insert reference here for lower women morbidity). Mahase et al. reported higher hospital admission rates in China, ranging from 1% in women ages 20-29 years to 4.3% in women ages 40-49 years. (9) 
We found that loin pain, dysmenorrhea, and Polymenorrhea reported in first 6 month after covid infection in in nearly 98.1% while only 3 (1.9%) of women experienced those symptoms 6 months after infection. 
Menstrual disorders such as polymenorrhea were observed more in women post-COVID-19 infection (P=0.044). Although it was not statically significant, dysmenorrhea was observed in more women following COVID-19 infection, and this was in agreement with what was reported by Phelan et al. (10)
Prevalence of oligomenorrhea was not statistically different, pre- and post-COVID-19 infection, however, menorrhagia was less prevalent post-infection (p=0.037), contrary to earlier reports by Phelan et al, (10), this may be due to the fact that majority of women with anxiety and deoression receive treatment for those conditions and this trement may affected the severity of menses and periods length.  
Other reports about disturbances related to the menstrual cycle and infection with COVID-19 were reported by Jing et al. attributable to ovarian dysfunction due to the viral illness’s effect on the ovaries 3).
There was a high prevalence of depression and anxiety in our study population post-COVID-19 infection, as compared to pre-COVID-19 infection, depression 43.9% vs 2.9%, and anxiety 29.0% vs 5.8%. There are a multitude of factors that likely contribute to the depreciative well-being of patients pre- and post-COVID-19 infection, including seclusion and isolation, persistent physical manifestations of the disease, and possibly a societal stigma associated with the infection. Similar prevalence of depression and anxiety were reported from studies performed in Honk Kong and Italy. (12,13) 

There are multiple limitations to our study, one limitation is related to an inherent limitation of questionnaires which compromise on depth and flexibility, due to the limited amount of data that can be included in questions. Another limitation of our study is recall-bias, given that more recent menstrual cycle patterns and depression or anxiety levels are likely more accurate than patterns or feelings several months prior.
Conclusion, our study revealed the significant effects of COVID-19 on the menstrual cycle and the mental well-being of Jordanian young women. These changes are brought about by a myriad of factors, of which some are identified by the researchers of this new disease while others remain unidentified. 
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	Table 1. Study population characteristics and demographics (n=155)

	Characteristic
	Number (Percentage)
	Characteristic
	Number (Percentage)

	Age (Years) 
	
	Occupation
	

	<20 
	7 (4.5)
	Student
	46 (29.7)

	20-29
	100 (64.5)
	Employed
	77 (49.7)

	30-39
	27 (17.4)
	Unemployed
	32 (20.6)

	≥40
	21 (13.6)
	
	

	Body Mass Index (Kg/m2)
	
	Marital Status
	

	<25
	81 (52.1)
	Single
	90 (58.1)

	25-30
	67 (43.2)
	Married
	61 (39.4)

	>30
	7 (4.5)
	Divorced
	4 (2.5)

	Hospital Admission
	
	Income (Jordanian Dinar)
	

	Admitted
	1 (0.7)
	<300
	58 (37.4)

	Not admitted
	154 (99.3)
	300-500
	53 (34.2)

	
	
	501-1000
	328 (18.1)

	
	
	>1000
	16 (10.3)

	Marriage age (Years)
	
	Residency Municipality 
	

	<20
	2 (3.1)
	Ajloun
	4 (2.6)

	20-25
	52 (80.0)
	AlKarak
	32 (20.6)

	>25
	11 (16.9)
	Amman
	49 (31.6)

	
	
	Aqaba
	1 (0.7)

	
	
	AlTafila 
	14 (9.0)

	
	
	Balqaa
	2 (1.3)

	
	
	Irbid
	36 (23.2)

	
	
	Jerash
	3 (1.9)

	
	
	Ma’an
	4 (2.6)

	
	
	Madaba
	2 (1.3)

	
	
	Mafraq
	1 (0.7)

	
	
	Zarqa
	7 (4.5)

	* - Marriage age only applicable to married participants










	Table 2: Comparison of menstrual cycle changes and mental well-being pre= and post-COVID-19 infection (n=155)

	Symptom
	Pre-COVID-19 infection, n (%)
	Post-COVID-19 infection, n (%)
	p-value (*=significant)

	Vaginal discharge
	41 (26.5)
	39 (25.2)
	0.084

	Pelvic pain
	20 (12.9)
	18 (11.6)
	0.062

	Loin pain
	24 (15.5)
	25 (16.1)
	0.074

	Dysmenorrhea
	37 (23.9)
	39 (25.2)
	0.086

	Menorrhagia
	39 (25.2)
	24 (15.5)
	0.0378*

	Oligomenorrhea
	16 (10.3)
	16 (10.3)
	0.094

	Polymenorrhea
	1 (0.7)
	5 (3.2)
	0.044*

	Depression
	2 (2.9)
	68 (43.9)
	<0.0001*

	Anxiety
	4 (5.8)
	45 (29.0)
	<0.0001*

	Values are significant when p<0.05



