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Infertility usually causes mental health problems for patients and unfavorable emotions such as anxiety and depression can have an adverse effect on women's normal pregnancy. We aimed to compare the anxiety level between infertile female patients in quarantined and non-quarantined areas during the second wave of COVID-19 epidemic. A total of 759 infertile women were included in this cross-sectional study conducted through an online survey. Anxiety was measured by the State-Trait Anxiety Inventory (STAI) tool. Participants were divided into the quarantined group (QG) and non-quarantined group (Non-QG). Independent sample T-test and chi-square test were performed to examine the difference between the two groups. There was no significant difference in the average STAI score of the two groups of infertile women, but responses to the emotional state showed that women in the QG had a higher tendency to be anxious. Participants in QG spent more time paying attention to the dynamics of the epidemic every day, and their sleep (p < 0.01) and mood conditions were worse (p < 0.01) than in the Non-QG. The family relationship of QG is more tense than non-QG. Through the research on the infertility treatment information of the overall research population, it is found the average STAI-State (STAI-S) (p = 0.031) score and STAI-Trait (STAI-T) (p = 0.005) score of women who were infertile for more than 3 years were significantly higher than those of women with <2 years. The STAI-T score of infertile women who underwent in vitro fertilization (IVF) was higher than that of non-IVF women (p = 0.007), but no significant difference was observed with the STAI-S score. To conclude, although the second wave of quarantine during COVID-19 epidemic did not significantly increase anxiety in infertile women, it did lead to an increase in other negative emotions and worse family relationships. Patients with long-term infertility treatment and those who have had IVF are more anxious subgroups.
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INTRODUCTION

The COVID-19 pandemic was first announced by the World Health Organization (WHO) in December, 2019 and is now spreading worldwide at an alarming rate. The pandemic has had a wide-ranging impact on people's lives and psychology (1, 2). In China, with the effective control of the COVID-19 epidemic, the first wave of the epidemic has been brought under control, however, it is still facing the impact of the second or third wave of some regional small-scale outbreaks. Beijing, Xinjiang, Qingdao, Guangzhou, and other important cities have all experienced second wave of the epidemic. The first wave of the epidemic made people realize the hazards of the novel coronavirus in terms of infectivity and pathogenicity, and the sudden arrival of the second wave accentuated people's fear (3).

Quarantine measures are adopted by many countries to combat the spread of COVID-19. Its side effects have gradually started attracting people's attention. Psychological distress such as anxiety and depression have shown widespread occurrence in the global pandemic of COVID-19 (1, 4). Our previous research has proved that in the second wave of the epidemic, quarantine can increase the anxiety levels of the population (3). Risk of getting infected by COVID-19 accompanied by quarantine and the national lockdown may lead to acute panic, anxiety, compulsive behavior, and other mental health problems (5). Among mental distress factors (anxiety, stress, and fear of COVID19), depressive symptoms play a vital role (6). Meta-analysis studies indicated that the quarantine does not have a uniformly adverse effect on mental health of population at risk, and the mental state of medical staff, patients with non-communicable chronic diseases, COVID-19 patients, and quarantined people are more likely to be affected (7, 8). Relationship between couples and the quality of sexual life are also affected by quarantine during COVID-19 epidemic (9, 10). Scholars began to notice these problems and called for effective preventive measures (11, 12).

The blockade due to the epidemic will inevitably affect the number of medical visits for some chronic diseases or clinical populations with regular follow-ups. During the delayed phase of the COVID-19 pandemic, pregnant women experience high levels of anxiety, and post-traumatic stress disorder (PTSD) symptoms (13). However, there are not many research reports on the psychological state of infertile female women during the pandemic (14, 15). The pressure of infertility is still high and higher than the pressure caused by the pandemic (16). For people with assisted reproductive treatments (ART), they need to go to the hospital for review on a regular basis to determine the next treatment plan. The sudden outbreak disrupted the normal medical treatment plan of infertility patients. Suspension of fertility treatment during the pandemic was taxing and as a result, negative emotional reactions were triggered (17, 18). For infertile patients, repeated treatment failures and long-term treatments can bring about psychological problems such as anxiety, especially for patients who have been identified as the infertility caused by female causes, they will experience more serious anxiety levels (19, 20). Previous research suggests going beyond psychiatric evaluation of infertile patients and focusing research efforts on the analysis of impaired quality of life in order to clinically address aspects related to infertility that can affect couples' well-being (21, 22). Relatively, bad mental states such as anxiety and depression will adversely affect the pregnancy outcome of infertile females (23–25). Infertility affects the relationship of both members of the couple, and women usually report worse adjustments to infertility and higher infertility related stress to man (26). Therefore, current study was conducted with the aim to explore whether quarantine will cause changes in the psychological state of infertile females.

Since July 15, 2020, Urumqi, Xinjiang has experienced the second wave of COVID-19 pandemic. Subsequently, the government adopted emergency isolation and blockade measures. The current study explores the anxiety levels among infertile women during the COVID-19-related quarantine. The aim of the current study is to compare the anxiety level between the quarantined and non-quarantined infertile women during the second wave of COVID-19.



METHODS


Study Design

The cross-sectional study was conducted from August 20 to September 1, 2020 in the form of the “Questionnaire STAI” electronic questionnaire system (China Changsha Haoxing Information Technology Co., Ltd.). The research protocol was approved by the Ethics Committee of the Eighth People's Hospital of Xinjiang Uygur Autonomous Region. The informed consent form is displayed on the front page of the questionnaire and was accepted by the participants. All investigations are voluntary and anonymous.

Some items (such as age, marriage, pregnant, or not) are also used for invalid response and to ensure data quality. The inclusion criteria are: ① Chinese female citizens who live in mainland China and answer the set questions accurately; ② diagnosed of infertility; ③ information feedback can be provided through WeChat electronic questionnaire system. The exclusion criteria are: ① invalid responses; ② suffering from known mental illness; ③ already pregnant after treatment; ④ important data missing. According to the answers to the question about quarantine situation, the participants were divided into two groups: Quarantine Group (QG) and Non-Quarantine Group (Non-QG), which was also described in our previous paper (3).



Questionnaire Design

The questionnaire includes aim, informed consent, general information, infertility information, and State-Trait Anxiety Inventory (STAI) component. The answers are expressed in ordered or unordered categorical variables. The content of the COVID-19 impact questionnaire has been introduced in detail in our previous research (3). The State-Trait Anxiety Scale has two subscales: State (STAI-S) and Trait (STAI-T) (27). STAI-S includes 20 items, which determine how an individual feels at a specific moment and under specific conditions. STAI-T has 20 items and usually determines how the participants feel, regardless of the situation. We defined STAI-S score higher than 53 or STAI-T score higher than 55 as suffering from severe anxiety disorder, which have been validated in the Chinese population before (28). The infertility information survey includes information as follows: ① History of pregnancy and child birth; ② Number of years of marriage; ③ Frequency of sex; ④ Have ever used assisted reproductive technology; ⑤ Current treatment methods; ⑥ Number of years of treatment.



Statistical Analysis

The data were analyzed using SPSS 20 program (IBM Corporation, Illinois, USA). Independent samples T-test or one-way analysis of variance were used to compare the average of independent groups with a normal distribution. Bonferroni correction was performed when multiple independent statistical tests were being performed simultaneously. Chi-square test or Fisher's exact test was used to compare categorical variables. P < 0.05 is used for statistical significance. Quantitative variables are expressed as mean ± standard deviation (SD). Qualitative variables were expressed as numbers and percentages.




RESULTS


Comparison of Anxiety Levels Between the Non-QG and QG

A total of 1,943 participants from 27 provinces of China completed the questionnaire. 874 of the participants had been diagnosed with infertility. Among them, 115 patients were excluded based on exclusion criteria and 759 patients were finally included in the analysis, including 456 patients in non-QG and 303 patients in QG. In the non-QG group, 381 patients were diagnosed as primary infertility, with 229 patients with primary infertility in the QG groups (P = 0.339). The proportion of participants who had been infertile for more than 5 years did not differ statistically between the QG and non-QG groups except for the lack of related information in some patients (145/376 vs. 93/296, P = 0.055). Figure 1A showed the curve of number of COVID-19 pneumonia patients and the survey window. The questionnaire was delivered in the late stage of the second wave.
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FIGURE 1. The entertainment methods, family relationships, and sources of psychological stress of infertile women in QG and non-QG during the epidemic period. (A) The trend of number of COVID-19 pneumonia patients and the survey window for this study. (B) Entertainment methods of the two groups of people during the COVID-19 epidemic. (C) Changes in the family relationship between the two groups during the COVID-19 epidemic. (D) Sources of psychological stress for the two groups during the COVID-19 epidemic. Quarantined group (QG), non-quarantined group (Non-QG), *p < 0.05, **p < 0.01.


Table 1 showed the anxiety scores of the participants according to being quarantined or not. The mean STAI-S of all participants in the QG did not differ significantly compared to those in the Non-QG (40.7 ± 9.4 vs. 40.2 ± 9.1, P = 0.415), STAI-T score also had no significant difference (41.0 ± 9.2 vs. 41.6 ± 9.2, P = 0.421). There were also no statistical differences in the STAI-S and STAI-T scores of participants having different age, income levels, education levels, or health status.


Table 1. Comparison of STAI scores between the quarantined and non-quarantined groups.
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In order to further compare the severity of anxiety between the two groups, we analyzed its presence according to different factors (Table 2). Similarly, between the QG group and the non-QG group, there was no significant difference in the proportion of severe anxiety measured by STAI-S (7.9 vs. 7.0%, P = 0.641), and the STAI-T measurement results also showed no significant difference (7.6 vs. 7.9%, P = 0.878). A detailed analysis of the subgroups also showed that the remaining comparisons were not significantly different.


Table 2. Comparison of rates of severe anxiety between the quarantined and non-quarantined groups.
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The analysis of the overall research population found that there is no significant difference in the STAI scores of different age, income, education, and occupation subgroups (Supplementary Table 1). The STAI scores of different health status subgroups (moderate or bad, relatively good, and very healthy) were significantly different, and the anxiety degree of normal health status was significantly less than that of poor health status (p < 0.001, Figure 2A). Besides, we also found that the average STAI-S (41.8 ± 9.4 vs. 40.0 ± 9.1, p = 0.031) score and STAI-T (43.3 ± 9.9 vs. 40.9 ± 8.8, p = 0.005) score of women with time to treatment of more than 3 years were significantly higher than those for patients with time of treatment for < 2 years. Compared to patients with non-IVF, the STAI-T score of IVF patients was significant higher (42.7 ± 9.4 vs. 40.4 ± 8.5, p = 0.007), but the STAI-S score was not significantly different (41.0 ± 9.2 vs. 39.6 ± 9.0, p = 0.096) (Figures 2B,C).
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FIGURE 2. Anxiety score of subgroup level in the included population (n = 759). (A) The STAI-S and STAI-T score levels in subgroups of different health status. (B) The score levels of STAI-S and STAI-T in the subgroups of different treatment methods. (C) The score levels of STAI-S and STAI-T in the subgroups of different treatment time. STAI-S, State-Trait Anxiety Inventory-State; STAI-T, State-Trait Anxiety Inventory-Trait; IVF, in vitro fertilization. *P < 0.05. **P < 0.01.




Other Psychological Effects of the Second COVID-19 Confinement

Table 3 summarizes other psychological findings of study participants related to the COVID-19 pandemic. The percentage of responses between the two groups also showed a similar trend. There was no significant difference between the two groups in their attitudes toward the COVID-19 pandemic and the feeling of relaxation after the pandemic was reduced. However, QG participants spent more time paying attention to the news about COVID-19 (P < 0.001), were more afraid or confused about the news about COVID-19 (P < 0.001), and also mood became worse and irritable (P < 0.001). The quality of sleep in the QG group was significantly worse (P < 0.001). The proportion of participants who felt lonely and depressed in QG was significantly higher from that in non-QG (P < 0.001). Our questionnaire also showed that the proportion of female patients in quarantine areas who need psychological counseling is higher than that in non-quarantine areas (16.8 vs. 10.1%, P = 0.006).


Table 3. Summary of the responses on the emotional and somatic state.
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Compared with non-QG, women in QG prefer to read books (28.3 vs. 55.8%, p < 0.01) and exercise (28.1 vs. 42.9%, p < 0.01) for entertainment (Figure 1B). The family relationship of QG is more tense than non-QG: the proportion of women who feel lonely in the family was higher in the QG group (11.6 vs. 7%, p < 0.05); the proportion of women who have escalated family conflicts was higher in the QG group (19.5 vs. 9.9%, p < 0.01); the relationship between parents and children was more strained and sensitive (7.2 vs. 3.1%, p < 0.01) (Figure 1C). The top three sources of psychological stress among non-QG: ① Economic income decreased; ② the growing number of COVID-19 infections; ③ Physical condition of family and yourself. The top three sources of psychological stress among QG: ① Economic income decreased; ② Activities and communications are restricted; ③ Physical condition of family and the patient (Figure 1D).




DISCUSSION

This study focused on the impact of quarantine on the anxiety level of infertile female during the second wave of COVID-19 outbreak in Xinjiang. Result from our study indicated that, quarantine measures did not significantly affect the anxiety level of the two groups (QG vs. non-QG). But we also found that infertile women in quarantine group pay more attention to the dynamics of the epidemic than infertile women in non-quarantine group, and their mood, tension, and sleep were all affected to varying degrees. It indicated that the quarantine may increase the psychological pressure of infertile women. There is growing evidence that most infertile women postpone examination and treatment during the pandemic, which may have a negative impact on their lives (17, 29). It has previously been reported that among infertile women whose ART cycle has been postponed due to the pandemic, women older than 35 years have higher levels of anxiety (30). Despite the COVID-19 pandemic, infertility is still among the top stressors, which can be comparable to the pressure caused by the epidemic itself (16). In April 2020, Ben-Kimhy et al. found in a study in Israel that despite the possible risk of infection and influence to embryos, most of infertile patients still expect to resume infertility treatment (31). Indeed, most infertile women are relatively young and healthy, and COVID-19 itself may not be as stressful as infertility. Regardless of whether it is a quarantine area or a non-quarantine area, economic pressure ranks first among infertile women. Interestingly, compared with COVID-19 itself, infertile women in the QG were more concerned about the restrictions on activities brought by quarantine.

Fertility is an important life decision for women, and the excessive moratorium caused by infertility will undoubtedly bring psychological pressure to women (32). The mental state of infertile patients has been reported by many researchers (33, 34). Studies have shown that coping with infertility is related to the periodic increase in psychological symptoms of distress, depression, and anxiety (35, 36). Women bear greater anxiety during treatment than their partners (32). Our study shows that a longer period of infertility did cause a higher level of anxiety than shorter period of infertility in women. Previous study indicated that women who have suffered from infertility for 2–3 years have the highest level of depression (37). Although IVF has brought new hope for infertile couples, the low success rate of IVF also brought a heavy burden (38). Compared with non-IVF patients, IVF patients had higher anxiety score and this may be as a result of IVF being the last resort for fertility treatment and can be more expensive than non-IVF. Women who received IVF treatment experienced increased levels of anxiety and depression on the day of oocytes retrieval, during embryo transfer and during the 2 weeks waiting for the embryo (39–41). People who failed to conceive a child through IVF have significantly higher levels of anxiety than those who attempt successfully (42). Although whether the increase or decrease in anxiety level will affect the results of IVF is still ambiguous (43). We still hope that the mental health of infertile women can receive attention, especially during the epidemic.

The psychological state of the quarantined people has also been reported by researchers from different countries (44–46). Fear of COVID-19 and mandatory quarantine measures have had a great impact on people's psychological state (45, 47). We found higher proportion of infertile women in the quarantine group for psychological counseling than that in the non-quarantine group. In Italy, the COVID-19 pandemic itself and the recommendation to stop the ART program have been shown to create higher levels of distress among infertile couples (14). The situation of infertile patients feeling helpless after discontinuation of treatment is related to higher distress, which is also reported by Israeli scholars (31).

The impact of the second wave of the epidemic on people is different from that of the first wave. The quarantine experience in the first wave of epidemic has eased people's anxiety to a certain level. We found that there are more conflicts in women's family relationships in the quarantine group during the second wave. Quarantine measures have brought many factors (isolation, incurable, infection) that may increase anxiety, however, the companionship and communication of family members, and a variety of entertainment methods may help relieve anxiety. Intimacy, increased communication, and commitment can effectively alleviate the tension between husband and wife (26). From another perspective, the performance of the Chinese government in the first wave of the epidemic produced a certain degree of confidence among the people for the government's response to the emergency situation. Compared with the lack of understanding of the unknown new virus during the first wave of epidemic, in the face of the second wave of the epidemic, people's psychological state also underwent a process of adaptation. When infertile patients cannot visit hospitals for treatment, it is recommended that clinicians provide patients with psychological and lifestyle guidance through online forms. The role of social assistance cannot be ignored. The mutual communication between family and friends, and a good relationship between husband and wife are all conducive to the mental health of infertile women (31).

There are several limitations in our study; first, of which lies in the cross-sectional nature of data, without a baseline assessment of anxiety before the pandemic, or at least during the first months of the pandemic. Second, we used the mobile WeChat questionnaire to conduct surveys, so the women who felt good may have a higher response rate. Third, the number of confirmed infections in Xinjiang during the window period of our investigation had shown a clear downward trend, and people's anxiety at that time might have been relieved. Fourth, there are some disadvantages based on the cross-sectional study itself. For example, it may include data on confounding factors and other variables that affect the assumed causality. Fifth, we have no information about the cause of infertility and the number of attempts. In addition, the self-reported diagnosis may also have some deviations in data collection.

In the future, research across different regions of China and research including the mental state of male infertile patients will help to further expand our understanding of the impact that quarantine measures on the mental state of infertile patients.



CONCLUSION

Our research found that there was no significant difference in the anxiety level of infertile females in Xinjiang quarantine area under the second wave of epidemics compared with patients in non-quarantine areas. However, quarantine could still lead to an increase in negative emotions and deterioration of family relationships; infertile patients of quarantine are people who need more psychological counseling and care. Patients with long-term infertility treatment and those who need to do IVF are more anxious.
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