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Background: Vaccination is an important method by which to stop the spread of coronavirus disease 2019 (COVID-19) in a population. Patients with neuromyelitis optica spectrum disorders (NMOSD) have unstable immune function and receive immunosuppressive therapy frequently, so they are hardly to make a decision to receive vaccination. Our study investigated the vaccine hesitancy and coping styles in patients with NMOSD to analyze the relationship between vaccine hesitancy and coping styles, and elucidate the factors influencing vaccine hesitancy.

Methods: A convenient sampling method was used to recruit participants. The Adult Vaccine Hesitancy Scale and Medical Coping Modes Questionnaire were used to measure the vaccine hesitancy and coping style of the participants. Pearson correlation, multiple stepwise, linear regression, and one-way analysis of variance were used to analyze the data.

Results: A total of 262 NMOSD patients were investigated. The score of vaccine hesitancy in NMOSD patients is lower (21.13 ± 4.355) than 25 points which indicated the patient is not considered to have vaccine hesitancy. The score for vaccine hesitancy was negatively correlated with the confrontation and avoidance coping styles (r = −0.481 and r = 0.423). That adoption of the coping styles of confrontation and avoidance as well as the residence of the patient were predictors of vaccine hesitation in NMOSD patients (R2(adj) = 0.29, P < 0.001). In addition, the vaccine hesitancy scores of NMOSD patients residing in rural areas were significantly higher than those of patients living in urban areas (P < 0.01). Comparing with each level of education, the scores were not statistically significant in vaccine hesitancy and coping styles (P > 0.05).

Conclusions: This study reveals that the NMOSD patients is not considered to have vaccine hesitancy, Patients who tend to adopt confrontation and avoidance coping styles have less vaccine hesitancy. Health authorities and medical specialist teams should strengthen effective vaccination information for patients with NMOSD, such as expert consensus or guidelines through various media to help them with decision-making. The significance of vaccination, the safety and side effects of COVID-19 vaccination and predicting of epidemiological trends of COVID-19 should be emphasized. More attention should be paid to NMOSD patients who living in rural areas.
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INTRODUCTION

The coronavirus 2019 disease (COVID-19) is an infection disease caused by the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). COVID-19 pandemic is become the most serious global public health and has received widespread attention. Vaccination has been proven to be an important method to stop the spread of SARS-CoV-2 (1, 2). The World Health Organization stressed that COVID-19 vaccination could provide benefits to the community in the acute period of the pandemic (3–5). The effects of different types of vaccine to against SARS-CoV-2 were reported (6), the patients using immunosuppressive therapies may be at greater risk for COVID-19 due to their abnormal immune status (7, 8).

Neuromyelitis optica spectrum disorder (NMOSD) is a chronic inflammatory demyelinating disease. Because of their abnormal immune function, patients with these conditions often are at a high risk of COVID-19 infection (9, 10). The capability of the immune system to resist viral infection is based on the humoral response mediated by B-cells. Some studies have shown B-cell inhibitors such as rituximab and azathioprine are often used as a long-term treatment method for the patients with NMOSD (11–14), which could reduce concentrations of immunoglobulins G and M and increase the risk of COVID-19 infection (9, 15). Therefore, patients who developed iatrogenic lymphopenia should be advised to maintain social distancing even in areas where lockdown has been removed or ameliorated (16).

Vaccine hesitancy is one of the most significant health threats worldwide (17). It is defined as the delay in or refusal of vaccination when vaccination services are available. Although vaccination can effectively reduce the risk of contracting COVID-19, vaccine hesitancy persists among people due to worries about the safety of the vaccines. Patients with NMOSD may hesitate to receive COVID-19 vaccines due to their abnormal immune status and level of infection risk, which will adversely affect the vaccination rate in this population.

Coping styles are defined as a group of individual behaviors and physiological characteristics (18). Good coping styles result in healthy decision-making, better mental health, and improved quality of life (19); it is helpful to establish health protection behaviors and positive emotions and coping strategies to help alter the outcomes of disease (20, 21). Differences in COVID-19 vaccination attitudes among patients may lead to variable coping strategies and attitudes toward COVID-19.

This study aimed to investigate the vaccine hesitancy and coping styles in patients with NMOSD and to analyze the relationship between vaccine hesitancy and coping styles, seeking to elucidate the factors influencing vaccine hesitancy.



MATERIALS AND METHODS


Participants

A total of 262 patients with NMOSD were recruited from the “NMO-MS Shanghai family” group (www.nmofamily.cn) affiliated with the Shanghai Rare Disease Support Foundation from February to April 2021. All participants were from 22 provinces geographically dispersed across China. The medical history and diagnosis of each participant were reviewed by neurologists at Huashan Hospital. The inclusion criteria of this study were as follows: (1) the diagnosis matched the NMOSD diagnosis criteria established by an international panel; (2) the prospective participant had normal cognitive function; and (3) the participant had the capacity to read, listen to, understand, and complete the questionnaire. Study exclusion criteria were as follows: (1) current immunosuppressant therapy for the treatment of another disease and (2) the presence of another chronic disease, such as cancer or diabetes. 230 patients completed the online questionnaire and 32 patients were investigated at the demyelinating disease outpatient clinic at Huashan Hospital. We used an online questionnaire to investigate the level of vaccine hesitancy and coping styles of each participant.



Ethical Considerations

This study was reviewed by the ethics review committee of Huashan Hospital, affiliated with Fudan University, and met the ethical standards of the Declaration of Helsinki. Each patient signed a written informed consent form before their inclusion.



Questionnaire Instruments
 
Adult Vaccine Hesitancy Scale

The adult vaccine hesitancy scale is usually used to measure vaccine hesitancy in an adult population (22) and was developed from vaccine hesitancy scale by Peretti-wattle et al. in 2015 (23). It has demonstrated good reliability and validity in one study assessing the hesitation and attitudes toward COVID-19 vaccination among American adults, with a Cronbach's α coefficient of 0.893. Lu et al. (22) confirmed the reliability and validity of the Chinese mainland version of the questionnaire, with a Cronbach's α coefficient of 0.729, and then used it to investigate the attitudes of the Chinese mainland population toward COVID-19 vaccination. The adult vaccine hesitancy scale has two dimensions and 10 items: the lack of confidence dimension contains even items (items 1, 2, 3, 4, 6, 7, and 8) and the risk dimension contains three items (items 5, 9, and 10). Possible answers range from least hesitant (one point) to most hesitant (five points). If the score is higher than 25 points, the respondent is considered to have vaccine hesitancy (22). Peretti-Wattel et al. defined the lack of self-confidence and risk dimensions of the vaccine hesitancy scale as “the level of confidence in health authorities and mainstream medicine” and “healthism/risk culture” (23). To date, the adult vaccine hesitancy scale has been used to investigate adult attitudes toward COVID-19 vaccination in the United States, China, Malaysia, New Zealand, and other countries (22).



Medical Coping Modes Questionnaire

The MCMQ was developed by Feifel et al. in 1991 (24) and is used to assess the styles of patients' coping with diseases; in particular, it is considered especially suitable for the assessment of coping styles of patients with chronic diseases. Shen and Jiang (25) translated into Chinese and revised the scale in 2000; this revised medical coping questionnaire has 20 items and three dimensions, where each dimension represents one coping style that patients may use to face diseases. The confrontation coping style dimension consists of items 1, 2, 5, 10, 12, 15, 16, and 19; the avoidance coping style dimension consists of items 3, 7, 8, 9, 11, 14, and 17; and the Acceptance-Resignation coping style dimension consists of items 4, 6, 13, 18, and 20. The Cronbach's α coefficients of each of these three dimensions are 0.69, 0.60, and 0.76. Confrontation coping styles can help patients to actively cope with their disease and seek treatment, while avoidance coping styles can help patients to divert attention from their disease so as to reduce their physical and mental symptoms and relieve psychological pressure. Finally, patients who adopt a resigned coping style are prone to experiencing pessimistic and negative emotions and often lose confidence in disease treatment (26). The MCMQ has been widely used in the psychosomatic research of patients with cancer, surgery, chronic hepatitis, and neurological diseases.





STATISTICAL METHODS

Study data were analyzed using the Statistical Package for the Social Sciences version 24.0 software program (IBM Corporation, Armonk, NY, USA). Those data that were normally distributed are described as mean ± standard deviation values, while those that were not normally distributed relied on median (interquartile range) values for description, and enumeration data are described as percentages. We used partial correlation analysis to perform pairwise correlation analysis for each variable; a value of |r| from 0.00 to 0.19 suggests a very low correlation, that from 0.20 to 0.39 suggests a low correlation, that from 0.40 to 0.60 suggests a moderate correlation, that from 0.70 to 0.89 suggests a high correlation, and that from 0.90 to 1.00 suggests an extreme correlation. The factors influencing vaccine hesitation in NMOSD patients were analyzed by multiple stepwise linear regression equation and were compared by one-way analysis of variance.



RESULTS


Characteristics of Patients With NMOSD

In this study, a total of 262 NMOSD patients were investigated. A total of 262 questionnaires were sent out and all of them were valid. Among 262 patients, 42 (16%) were male and 220 (84%) were female. Table 1 shows the characteristics of participants with NMOSD. The median age of the patients with NMOSD was 36 years, and the median duration of the disease was 4 years. Mycophenolate mofetil and oral steroids were most used as immunosuppressive therapies.


Table 1. Characteristics of study participants with NMOSD.
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The results also shows that the total score of the aVHS in NMOSD patients was 21.13 ± 4.355 points, Following the interpretation of the aVHS score, if the score is lower than 25 points, the respondent is not considered to have vaccine hesitancy (22).



Factors Influencing Vaccine Hesitancy Among NMOSD Patients

The Pearson correlation analysis was performed to analyze the correlation between vaccine hesitancy and coping style. The results showed that the total score of vaccine hesitancy and two dimensions were negatively correlated with the confrontation coping style to a moderate degree, and negatively correlated with the avoidance and acceptance-resignation coping style to a lower degree (Table 2).


Table 2. Pearon correlation analysis of vaccine hesitancy and coping style.
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Multiple linear regression analysis was used to investigate the factors influencing vaccine hesitancy in NMOSD patients. The duration of disease, number of cases of disease relapse, urban/rural, education level, occupation, and scores of the three coping styles were used as independent variables, and the total score of vaccine hesitation was set as the dependent variable. A stepwise regression method was used, and P < 0.05 was used as the standard for screening variables. The result showed that the two of three total coping styles and urban/rural were the predictors of vaccine hesitation in NMOSD patients (Table 3).


Table 3. Stepwise regression analysis of factors influencing vaccine hesitancy in patients with NMOSD.
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Influence of Urban/Rural on Vaccine Hesitancy and Coping Styles of NMOSD Patients

Base on the result of multiple linear regression analysis, One-way analysis of variance was used to further analyze the differences in vaccine hesitancy and coping styles of NMOSD patients in urban/rural. Compared with those in urban areas, patients living in rural areas had significantly higher total vaccine hesitation scores and scores of the three coping styles than those in urban areas, and the difference was statistically significant (P < 0.01). Regarding the confrontation coping style, the scores of patients in urban areas were significantly higher than those in rural areas, and the difference was statistically significant (P = 0.007) (Figure 1).


[image: Figure 1]
FIGURE 1. Comparison of vaccine hesitancy and coping styles of NMOSD patients according to urban/rural. **P < 0.01.




Influence of Education on Vaccine Hesitancy and Coping Styles of NMOSD Patients

Although the results showed that education was not a predictor of vaccine hesitation in NMOSD patients, there are many literatures reported that education level could influence on vaccine hesitancy of individuals (27–31). One-way analysis of variance was used to analyze the differences in vaccine hesitancy and coping styles of NMOSD patients in different level of education. Compare with each level of education, the scores were not statistically significant in vaccine hesitancy and coping styles. However, the patients received high school education had a higher score compared to the patients received university or postgraduate education in risk dimension of aVHS, the difference was statistically significant (P = 0.043) (Figure 2).


[image: Figure 2]
FIGURE 2. Comparison of vaccine hesitancy and coping styles of NMOSD patients according to level of education. *P < 0.05.




Characteristics of Patients With NMOSD Who Received COVID-19 Vaccination

Among the 262 patients with NMOSD, seven patients have received COVID-19 vaccination, which included six patients on immunosuppressant therapy and one patients not on medication (Table 4).


Table 4. Characteristics of NMOSD patients who received COVID-19 vaccines.
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DISCUSSION

Health workers should understand that addressing vaccine hesitancy has become a priority of the global vaccine action plan. The World Health Organization Strategic Advisory Group of Experts (SAGE) on Immunization also set up a special workgroup to solve the problem of vaccine hesitancy (32). The SAGE vaccine hesitancy workgroup proposed that it is necessary to investigate the vaccine hesitancy of a population both before and during vaccination (23). Due to the lack of support from large-scale clinical trial results, the safety of vaccination for patients with demyelinating diseases is still controversial, so the attitude of patients toward vaccination is very important. Based on the investigation of vaccine hesitation in this study, it was found that NMOSD patients intend to acceptance of COVID-19 vaccines. The dimensions of the lack of self-confidence and risk reflect the level of confidence in health authorities and mainstream medicine and the health/risk culture of the person. Thus, we considered that NMOSD patients put their trust in mainstream medicine and health authorities.

Receiving vaccination is a self-protection measure and a decision made by an individual to protect them from COVID-19. People who have vaccine hesitancy often have no clear understanding of vaccination issues; they may lack knowledge but are very interested in vaccination and are determined to seek information and conduct long-term balanced decision-making (23). According to the theory of protective decision-making, before making protective behavior decisions, individual cognition will involve a series of decisions as follows: (1) risks are identified and assessed, that is, “do I need to take protective measures?”; (2) protective measures are searched for, that is, “what can one do to protect themselves?”; (3) protective measures are implemented, that is, “do protective measures need to be taken now?”; and (4) communication actions are assessed, that is, “where and how do I get this information?” The response to an individual's behavior, such as using various coping styles to solve problems, is one of the primary methods for individuals to make decisions (33).

The results showed a correlation between vaccine hesitancy and coping style. Patients who use confrontation, avoidance, and Acceptance-Resignation coping styles are more likely to accept COVID-19 vaccination and, among the three coping styles, the coping style of confrontation is the most relevant one. This study also investigated factors influencing vaccine hesitancy in patients with NMOSD. The results showed that adoption of the coping styles of confrontation and avoidance as well as the residence of the patient's residence were predictors of vaccine hesitation in NMOSD patients, that patients living in rural areas had more vaccine hesitancy than those living in urban areas. When comparing the total scores of vaccine hesitancy and the dimensions of the lack of self-confidence and risk, patients living in rural areas had significantly higher scores than those in urban areas. Our results revealed Patients with NMOSD who adopted a confrontation and avoidance coping style were more likely to accept COVID-19 vaccination.

Education was considered as a factor to influence the vaccine hesitancy in previous study. Some studies reported that lower level of education was significantly associated with against vaccination (27–29). But the finding of other studies reported the opposite opinion, the higher level of education was related to vaccine hesitancy (30, 31). In this study, the results indicated that the education did not significantly associated with vaccine hesitancy and coping styles in patients with NMOSD. However, we also found that the patients who received university or above education reported lower risk perception of vaccine hesitancy than those received high school education. The dimension of aVHS (risk) investigated the concern about safety and side effects of vaccine, the viewpoint about some vaccines no longer needed (the disease which need vaccination to prevent no longer common) (34), thus, we should put more attention on these points.

Among the seven patients who received vaccines, six patients were on immunosuppressants before and during vaccination. According to data from the United States Centers for Disease Control and Prevention, side effects such as injection site pain, fatigue, headache, muscle pain, fever, joint pain, chills, nausea, and swelling were reported by recipients of the Pfizer–BinNTech vaccine (32). In this study, all seven patients received a Chinese-made COVID-19 vaccine, they all reported similar side effects to those reported in the United States.


Clinical Implications

As a positive factor, the confrontation coping style has an active impact on the patient's disease treatment and rehabilitation (35). Patients who use positive coping styles may seek various methods of disease treatment actively and are quick to accept doctors' recommendations for disease treatment, always showing good compliance with treatment (35, 36). Most of the confrontation coping style items were associated with the patient's request for disease-related knowledge from public media and medical staff (24) (Item 5. “In the past few months, how much knowledge about the disease have you obtained from doctors, nurses, and other health workers?” Item 10. “Do you often ask the doctor what you should do about your disease?” Item 12. “How much information have you learned about your disease from books, magazines, and newspapers in recent months?” Item 15. “How many questions did you ask the doctor about the disease?”) and are based on the theoretical model of protection decision-making, we suggest that an expert consensus or guidelines from medical consultants about COVID-19 vaccination for NMOSD patients should be developed and published by official media.

The patients who used avoidance coping style was reported that they tend to deny the risk of disease (36), vaccination might be considered as a prevention measure to avoid suffering from COVID-19 for the patients adopted avoidance coping style. Therefore, the doctors give the patients information actively about the significance of vaccination could help patients reduce the vaccine hesitancy.

We suggest that the medical consultant should describe the details clearly in guidelines and expert consensus about the significance of vaccination, safety, and the side effects of COVID−19 vaccine, predicting the epidemiological trends of COVID-19 could explain the necessity of vaccination to the NMOSD patients. These ways would be helpful for the patients to establish correct attitudes and beliefs about vaccination and to make correct decisions. Health authorities and medical and nurse specialists should pay more attention to NMOSD patients living in rural areas, as effective popular information dissemination of vaccines for patients with NMOSD could enhance their knowledge of diseases and vaccination.



Limitations

Although the result was shown that NMOSD patients didn't have vaccine hesitancy, there was a limited number of patients who received COVID-19 vaccines in this study. This condition might be associated with the proceeding of the COVID-19 vaccination in China. The survey of this study began from February to April in 2021, the government was gradually expanding the population to vaccinate at that time, most of the patients in the study were waiting for the notification of COVID-19 vaccination by medical facility. In the future, we will follow up these patients to observe the number of vaccinated and verify the validation of our findings.




CONCLUSION

This study reveals that the NMOSD patients is not considered to have vaccine hesitancy, they put their trust in mainstream medicine and health authorities. Patients with NMOSD who tend to adopt confrontation and avoidance coping styles toward vaccination. Health authorities and medical specialist teams should strengthen the dissemination of vaccination-related knowledge for patients such as an expert consensus or guidelines through various media. Some key points should be emphasized in the knowledge about vaccination, such as the significance of vaccination, the safety and side effects of COVID-19 vaccination and predicting of epidemiological trends of COVID-19. These points can help patients to make a decision and choose the right time for their vaccination. More attention should be given to the NMOSD patients living in rural areas to increase their knowledge of disease and vaccination.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

YX and YC: writing. YM and YZ: data analysis. JL and HJ: reviewed and revised the manuscript. CZ and CQ: designed study and revised the manuscript. All authors contributed to the article and approved the submitted version.



FUNDING

The work described in this paper was supported in full by a grant from the Fu Xing Nursing Scientific Research Fund of Fudan University, Shanghai, China [grant number FNF202063]. The sponsors had no role in the design and conduct of the study, in the collection, management, analysis or interpretation of the data, in the preparation, review, or approval of the manuscript, or in the decision to submit the manuscript for publication.



ACKNOWLEDGMENTS

The authors thank all the participants in the study.



ABBREVIATIONS

COVID-19, Corona Virus Disease 2019; SARS-CoV-2, Severe Acute Respiratory Syndrome- Corona Virus-2; NMOSD, neuromyelitis optica spectrum disorder; aVHS, Adult Vaccine Hesitancy Scale; MCMQ, Medical Coping Modes Questionnaire.



REFERENCES

 1. Ciccarelli O, Cohen JA, Reingold SC, Weinshenker BG. Spinal cord involvement in multiple sclerosis and neuromyelitis optica spectrum disorders. Lancet Neurol. (2019) 18:185–97. doi: 10.1016/S1474-4422(18)30460-5

 2. Peeri NC, Shrestha N, Rahman MS, Zaki R, Tan Z, Bibi S, et al. The SARS, MERS and novel coronavirus (COVID-19) epidemics, the newest and biggest global health threats: what lessons have we learned? Int J Epidemiol. (2020) 49:717–26. doi: 10.1093/ije/dyaa033

 3. Riva A, Barcella V, Benatti SV, Capobianco M, Capra R, Cinque P, et al. Vaccinations in patients with multiple sclerosis: a delphi consensus statement. Mult Scler. (2021) 27:347–59. doi: 10.1177/1352458520952310

 4. Doherty M, Buchy P, Standaert B, Giaquinto C, Prado-Cohrs D. Vaccine impact: Benefits for human health. Vaccine. (2016) 34:6707–14. doi: 10.1016/j.vaccine.2016.10.025

 5. Sadarangani M, Abu Raya B, Conway JM, Iyaniwura SA, Falcao RC, Colijn C, et al. Importance of COVID-19 vaccine efficacy in older age groups. Vaccine. (2021) 39:2020–3. doi: 10.1016/j.vaccine.2021.03.020

 6. Keddie S, Pakpoor J, Mousele C, Pipis M, Machado PM, Foster M, et al. Epidemiological and cohort study finds no association between COVID-19 and Guillain-Barre syndrome. Brain. (2021) 144:682–93. doi: 10.1093/brain/awaa433

 7. Costa Frossard-Franca L, Garcia-Dominguez JM, Moreno-Torres I, Fortun J, Villar LM, Meca-Lallana V. [Vaccination against SARS-CoV-2 in patients with multiple sclerosis]. Rev Neurol. (2021) 72:250–60. doi: 10.33588/rn.7207.2021097

 8. Baker D, Roberts CAK, Pryce G, Kang AS, Marta M, Reyes S, et al. COVID-19 vaccine-readiness for anti-CD20-depleting therapy in autoimmune diseases. Clin Exp Immunol. (2020) 202:149–61. doi: 10.1111/cei.13495

 9. Abboud H, Zheng C, Kar I, Chen CK, Sau C, Serra A. Current and emerging therapeutics for neuromyelitis optica spectrum disorder: relevance to the COVID-19 pandemic. Mult Scler Relat Disord. (2020) 44:102249. doi: 10.1016/j.msard.2020.102249

 10. Fan M, Qiu W, Bu B, Xu Y, Yang H, Huang D, et al. Risk of COVID-19 infection in MS and neuromyelitis optica spectrum disorders. Neurol Neuroimmunol Neuroinflamm. (2020) 7:e787. doi: 10.1212/NXI.0000000000000787

 11. Tesfa D, Ajeganova S, Hägglund H, Sander B, Fadeel B, Hafström I, et al. Late-onset neutropenia following rituximab therapy in rheumatic diseases: association with B lymphocyte depletion and infections. Arthritis Rheum. (2011) 63:2209–14. doi: 10.1002/art.30427

 12. Xiao H, Zeng W, Li L, Li L, Cui Y, Wang J, et al. Retrospective observation of low-dose rituximab treatment in chinese patients with neuromyelitis optica spectrum disorders in a real-world setting. Front Neurol. (2020) 11:642. doi: 10.3389/fneur.2020.00642

 13. Sellner J, Boggild M, Clanet M, Hintzen RQ, Illes Z, Montalban X, et al. EFNS guidelines on diagnosis and management of neuromyelitis optica. Eur J Neurol. (2010) 17:1019–32. doi: 10.1111/j.1468-1331.2010.03066.x

 14. Yin H, Zhang Y, Xu Y, Peng B, Cui L, Zhang S. The impact of COVID-19 on patients with neuromyelitis optica spectrum disorder beyond infection risk. Front Neurol. (2021) 12:657037. doi: 10.3389/fneur.2021.657037

 15. Barmettler S, Ong MS, Farmer JR, Choi H, Walter J. Association of immunoglobulin levels, infectious risk, and mortality with rituximab and hypogammaglobulinemia. JAMA Netw Open. (2018) 1:e184169. doi: 10.1001/jamanetworkopen.2018.4169

 16. Zheng C, Kar I, Chen CK, Sau C, Woodson S, Serra A, et al. Multiple sclerosis disease-modifying therapy and the covid-19 pandemic: implications on the risk of infection and future vaccination. CNS Drugs. (2020) 34:879–96. doi: 10.1007/s40263-020-00756-y

 17. Thaker J. The persistence of vaccine hesitancy: COVID-19 vaccination intention in New Zealand. J Health Commun. (2021) 26:104–11. doi: 10.1080/10810730.2021.1899346

 18. Coppens CM, de Boer SF, Koolhaas JM. Coping styles and behavioural flexibility: towards underlying mechanisms. Philos Trans R Soc Lond B Biol Sci. (2010) 365:4021–8. doi: 10.1098/rstb.2010.0217

 19. Raspopow K, Matheson K, Abizaid A, Anisman H. Unsupportive social interactions influence emotional eating behaviors. The role of coping styles as mediators. Appetite. (2013) 62:143–9. doi: 10.1016/j.appet.2012.11.031

 20. Yuehao S. Medical coping modes and influencing factors of 128 patients with COVID-19. Chin J Mod Nurs. (2020) 26:2416–42. doi: 10.3389/fpsyg.2021.658307

 21. Beutler LE, Moos RH. Coping and coping styles in personality and treatment planning: introduction to the special series. J Clin Psychol. (2003) 59:1045–7. doi: 10.1002/jclp.10196

 22. Akel KB, Masters NB, Shih SF, Lu Y, Wagner AL. Modification of a vaccine hesitancy scale for use in adult vaccinations in the United States and China. Hum Vaccin Immunother. (2021) 3:1–8. doi: 10.1080/21645515.2021.1884476

 23. Peretti-Watel P, Larson HJ, Ward JK, Schulz WS, Verger P. Vaccine hesitancy: clarifying a theoretical framework for an ambiguous notion. PLoS Curr. (2015) doi: 10.1371/currents.outbreaks.6844c80ff9f5b273f34c91f71b7fc289

 24. Feifel H, Strack S, Nagy VT. Coping strategies and associated features of medically ill patients. Psychosom Med. (1987) 49:616–25. doi: 10.1097/00006842-198711000-00007

 25. Shen XH, Jiang QJ. Report on applicaiton of Chinese version of MCMQ in 701patients. Chin J Behav Med Sci. (Chinese). (2000) 9:18–20.

 26. Feifel H, Strack S, Nagy VT. Degree of life-threat and differential use of coping modes. J Psychosom Res. (1987) 31:91–9. doi: 10.1016/0022-3999(87)90103-6

 27. Dodd RH, Cvejic E, Bonner C, Pickles K, McCaffery KJ. Willingness to vaccinate against COVID-19 in Australia. Lancet Infect Dis. (2021) 21:318–9. doi: 10.1016/S1473-3099(20)30559-4

 28. Nguyen M, Lindegaard H, Hendricks O, Friis-Møller N. Factors associated with influenza and pneumococcal vaccine uptake among rheumatoid arthritis patients in Denmark invited to participate in a pneumococcal vaccine trial (Immunovax_RA). Scand J Rheumatol. (2017) 46:446–53. doi: 10.1080/03009742.2016.1242774

 29. Krishnamoorthy Y, Kannusamy S, Sarveswaran G, Majella MG, Sarkar S, Narayanan V. Factors related to vaccine hesitancy during the implementation of Measles-Rubella campaign 2017 in rural Puducherry-A mixed-method study. J Family Med Prim Care. (2019) 8:3962–70. doi: 10.4103/jfmpc.jfmpc_790_19

 30. Luk TT, Zhao S, Wu Y, Wong JY, Wang MP, Lam TH. Prevalence and determinants of SARS-CoV-2 vaccine hesitancy in Hong Kong: a population-based survey. Vaccine. (2021) 39:3602–7. doi: 10.1016/j.vaccine.2021.05.036

 31. Wang C, Han B, Zhao T, Liu H, Liu B, Chen L, et al. Vaccination willingness, vaccine hesitancy, and estimated coverage at the first round of COVID-19 vaccination in China: a national cross-sectional study. Vaccine. (2021) 39:2833–42. doi: 10.1016/j.vaccine.2021.04.020

 32. Remmel A. COVID vaccines and safety: what the research says. Nature. (2021) 590:538–40. doi: 10.1038/d41586-021-00290-x

 33. Lindell MK, Perry RW. The protective action decision model: theoretical modifications and additional evidence. Risk Anal. (2012) 32:616–32. doi: 10.1111/j.1539-6924.2011.01647.x

 34. Wagner AL, Masters NB, Domek GJ, Mathew JL, Sun X, Asturias EJ, et al. Comparisons of vaccine hesitancy across five low- and middle-income countries. Vaccines. (2019) 7:155. doi: 10.3390/vaccines7040155

 35. Beutler LE, Harwood TM, Kimpara S, Verdirame D, Blau K. Coping style. J Clin Psychol. (2011) 67:176–83. doi: 10.1002/jclp.20752

 36. Liu Z, Zhang L, Cao Y, Xia W, Zhang L. The relationship between coping styles and benefit finding of Chinese cancer patients: the mediating role of distress. Eur J Oncol Nurs. (2018) 34:15–20. doi: 10.1016/j.ejon.2018.03.001

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Xu, Cao, Ma, Zhao, Jiang, Lu, Zhao and Quan. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fneur-12-717111-t003.jpg
Standardized t  Adjusted R?
coefficient (B)

MCMQ-confrontation —0.404 —7.421 0.29
MCMQ-avoidance -0.239 —4.445

Residence 0.131 2.469

P < 0.001.

MCMQ, medical coping modes questionnaire.

36.428""





OPS/images/fneur-12-717111-t004.jpg
No. of patients

Age Median (IGR)
Gender Male % (V)
Female 9% (N)
Education Primary school % (V)
High school % (N)
University % (\)
Postgraduates % (V)
Course of disease Median (IGR)
No. of relapse Median (IQR)
Occupation Student % (V)
worker % (V)
Retire % (N)
Unemployed % (N)

aVHS, Adult vaccine hesitancy scale.
MCMQ, medical coping modes questionnaire.

39(39, 57)
14.2% (1)
85.8% (6)
28.6% (2)
57.1% (4)
14.3% 2)
0
5(4,5)
2249
0
57.1% (4)
42.9% @)
o

Residence

Treatment

aVHS score (M + SD)

MCMQ (M + SD)

Urban % (N)

Rural % (V)
Mycophenolate mofetil % (N)
Azathioprine % (N)

Oral steroids

No immunosuppressor

aVHS-confidence
aVHS-risk
MCMQ-confrontive
MCMQ-avoidant
MCMQ-resignation

57.1% (4)

429% @)
285% (@)
14.3% (1)
429% @)
14.3 % (1)

18.71 £ 2812
12.43 £ 2.370
6.29+1.380
21.14£3.716
16.57 £ 2.225
1214+ 1.574





OPS/images/fneur-12-717111-t001.jpg
No. of patients

Age median (IGR)
Gender

Antibody

Course of disease
No. of relapse
Location

Education

Occupation

Medical insurance

Male % (V)
Female % (N)

AQP4-IgG seropositiity % (N)
MOG seropositivity % (N)

Both negative % (N)

Median (QR)

Median (QR)

Urban % (N)

Rural % (\)

Primary school % (N)

High school % (V)

University % (N)

Post graduated % (N)

Student % (N)

worker % (N)

Reire % (N)

Unemployed % (N)

Medical insurance payment % (N)

Part of medical insurance payment % ()

Self-paid % (V)

aVHS, adut vaccine hesitancy scale.
MCMQ, medical coping modes questionnaire.

262

36 (29, 46)
16% (42)
84% (220)
59.2% (156)
17.9% (47)
22.9% (60)
425)
2(14)
71.8% (188)
28.2% (74)
46.6% (24)
37.4% (98)
47.3% (124)
6.1%(16)
9.2% (24)
33.6% (88)
14.1% (87)
412% (108)
24% (69)
45.4% (119)
30.5% (80)

Monthly household income

Treatment

aVHS total score (M+SD)

McMQ

0-1999 RMB % (N)

2000-3999 RMB % (N)
4000-5999 RMB % (V)
6000-7999 RMB % (V)
8000-9999 RMB % (N)
>10000 RMB % (N)
Mycophenolate mofetil % (N)
Rituximab % (V)
Azathioprine % (N)

Oral steroids

Other immunosuppressants
No immunosuppressor

Lack of confidence (M & SD)
risk (M = SD)

confrontation (M  SD)
avoidance(M  SD)
Acceptance-Resignation(M = SD)

14.5% (38)

24.4% (64)
25.2% (66)
14.1% (87)
6.1% (16)
15.6% (41)
37.8% (90)
14.9% (39)
14.3% (35)
45% (118)
24.4% (64)
9.1% (24)

21.13+4.355

14.47 £ 3595

666+ 1.39

1910 £2579

15.71 £2.125

12,77 £ 1.197





OPS/images/fneur-12-717111-t002.jpg
1
0.957**
0.652**

—0.481*

—0.325"

-0.110"

o O B 0N =

P < 0.01.

. aVHS score

2. aVHS-confidence

1

0.403**
—0.423"
-0.308"
—0.122*

aVHS, adult vaccine hesitancy scale.

MCMQ, medical coping modes questionnaire.

3. aVHS-risk

—-0412"
—0.223"
-0.131*

4. MCMQ-confrontive

0.204
0.043

5.MCMQ-avoidance

0.035

6.MCMQ-Acceptance-resignation





OPS/xhtml/Nav.xhtml




Contents





		Cover



		COVID-19 Vaccination Attitudes With Neuromyelitis Optica Spectrum Disorders: Vaccine Hesitancy and Coping Style



		Introduction



		Materials and Methods



		Participants



		Ethical Considerations



		Questionnaire Instruments



		Adult Vaccine Hesitancy Scale



		Medical Coping Modes Questionnaire













		Statistical Methods



		Results



		Characteristics of Patients With NMOSD



		Factors Influencing Vaccine Hesitancy Among NMOSD Patients



		Influence of Urban/Rural on Vaccine Hesitancy and Coping Styles of NMOSD Patients



		Influence of Education on Vaccine Hesitancy and Coping Styles of NMOSD Patients



		Characteristics of Patients With NMOSD Who Received COVID-19 Vaccination







		Discussion



		Clinical Implications



		Limitations







		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		Acknowledgments



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

COVID-19 Vaccination Attitudes With
Neuromyelitis Optica Spectrum
Disorders: Vaccine Hesitancy and
Coping Style





OPS/images/fneur-12-717111-g001.gif





OPS/images/fneur-12-717111-g002.gif









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Neurology





