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Introduction: Vaccination is the most effective measure for prevention against infectious diseases in patients with systemic lupus erythematosus (SLE). Therefore, it is important to know SLE patients' attitudes toward influenza and pneumococcal vaccination. This study aimed to investigate the attitude toward influenza and pneumococcal vaccination among SLE patients in Southwest China and its influencing factors.

Methods: A web-based questionnaire was conducted to collect data regarding SLE patients' demographics, history of infections, medications, comorbidities, attitudes toward infection and vaccination, rates of influenza and pneumococcal vaccination, and role of health professionals in promoting vaccination. Univariate and multivariate logistic regression analyses were conducted to assess the vaccination willingness-associated factors.

Results: A total of 251 patients participated in the survey and 240 questionnaires were completed and statistically analyzed. The influenza and pneumococcal vaccination rates were 8.3 and 1.7%, respectively. The top three reasons for non-vaccination were worrying about the SLE exacerbation or flare resulting from the vaccine or its adjuvants, being concerned about adverse events, and the lack of awareness of vaccine availability. More than half of the participants were willing to be vaccinated against influenza (56.2%) and pneumococcus (52.9%). Factors associated to the willingness to receive the influenza vaccine and pneumococcal vaccine were being afraid of infection, believing in the efficacy of influenza vaccination, lower family income, less perceived care from family members, perceived susceptibility to pneumococcal infection, and perceiving influenza and pneumococcal vaccination as beneficial for health.

Conclusions: The influenza and pneumococcal vaccination rates are low among SLE patients in Southwest China. The positive perspective of vaccination on health represented the most impacting factor on their willingness to undergo influenza and pneumococcal vaccination. Non-vaccinated patients were mainly concerned about exacerbation of the disease or adverse events caused by vaccines. It is important to improve the compliance with the guideline-recommended roles of health professionals and to promote the collaboration between rheumatology and primary care teams.
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Introduction

Systemic lupus erythematosus (SLE) represents a heterogeneous systemic autoimmune disease, which involves multiple organs and systems. Patients with SLE have a higher risk of infectious diseases and infection-related morbidity and mortality due to their aberrant immune system, comorbidities and the use of immunosuppressive therapy, despite the improvement in the management of SLE (1–3). The risks of developing severe infections (defined as infections necessitating hospitalization) and invasive pneumococcal infection in SLE are 2.1 times and 13 times higher in patients with SLE compared with the general population (4, 5). In China, infection is the leading cause of mortality in patients with SLE (6–8).

Patients with rheumatic diseases have a higher risk of morbidity and mortality from vaccine-preventable infections (9). Among the causes of death in patients with SLE, vaccine-preventable infection might be a modifiable cause. Examples include the influenza virus and Streptococcus pneumoniae, two vaccine-preventable respiratory pathogens that represent significant causes of morbidity and mortality in SLE (5, 10, 11). Thus, it is essential to provide vaccines against influenza and pneumococcus to patients with SLE. These vaccines have been confirmed to be safe and effective and are strongly recommended by European League Against Rheumatism (EULAR) for the majority of patients with autoimmune inflammatory rheumatic diseases, including SLE, particularly those treated with immunosuppressive therapy (12, 13). Annual inactivated influenza vaccination in a single dose is recommended to SLE patients by Canadian Rheumatology Association (14). Meanwhile, pneumococcal vaccination has been designated among the 20 quality measures in the care of SLE patients (15). While influenza vaccine is recommended to be taken yearly, pneumococcal vaccine is taken by a stepwise vaccination strategy, in which the 13-valent pneumococcal conjugate vaccine (PCV13) is administered followed after 8 weeks by the 23-valent pneumococcal polysaccharide vaccine (PPSV23) #1, and then by PPSV23 #2 after at least 5 years (12). For SLE patients, both influenza and pneumococcal vaccinations have been reported to be efficacious and safe (9, 16).

Despite current recommendations, the vaccination coverage in a few countries is unsatisfactory (16–18). A previous review of 12 cross-sectional studies (2578 patients) showed that the pooled proportion of reported influenza vaccination rates, defined as receiving influenza vaccination within 1 year of the study, was 40.0% (95%CI: 33.7–46.5%) (16). The vaccination coverage for pneumococcus was reported to be 25–60% (17, 18), and only 40% of SLE patients were up-to-date on both vaccines (18).

This suboptimal status of influenza and pneumococcal vaccination rates is associated with many factors. For example, the lack of doctor recommendation, efficacy or safety concerns and lack of time were reported to be the most common reasons for not receiving influenza or pneumococcal vaccines in SLE patients (19). A recent study reported that the rheumatologist's patient volume was the most important predictor of pneumococcal vaccination (20), indicating that doctor's recommendation and awareness of the importance of vaccination in infection prevention are essential to promote pneumococcal vaccination. In addition, the vaccination behavior of patients can also be affected by vaccine hesitancy. Vaccine hesitancy is commonly used to describe those who are unsure about or unwilling to receive recommended vaccination due to concerns and doubts about the vaccines, despite the availability of vaccination services (21). Vaccine hesitancy leads to suboptimal coverage of the recommended vaccines and was identified by the World Health Organization (WHO) as one of the top 10 threats to global health in 2019 (22).

Vaccine-hesitant individuals may change their vaccination attitudes and behaviors. Information on the utilization and attitudes toward influenza and pneumococcal vaccination can be useful to guide implementation strategies to improve the vaccination coverage among SLE patients. However, the attitudes of SLE patients toward vaccination and factors relating to vaccination willingness have not been thoroughly investigated. Therefore, in this work, we conducted a survey to estimate the influenza and pneumococcal vaccination rates in SLE patients in Southwest China. We investigated their attitudes toward vaccination and explored the factors influencing vaccination willingness.



Materials and methods


Study design and population

In this cross-sectional study, we conducted a web-based questionnaire among SLE patients. The inclusion criteria were as follows: (1) SLE diagnosed by a rheumatologist, using the 1997 American College of Rheumatology (ACR) classification criteria for SLE (23); (2) no < 18 years old. The exclusion criteria were as follows: (1) difficulty reading or understanding Chinese; (2) severe cognitive impairment; (3) unwillingness to take part in the survey.

This study was conducted according to the principles of the Declaration of Helsinki and was approved by the Ethics Committee of West China Hospital (approval number: 20210046). All participants were informed of the purpose of the survey and provided written informed consent before filling out the questionnaire.



Data collection

The survey was conducted between August 2021 and November 2021. We started by contacting the organizer of the Sichuan SLE patient club to introduce the objective, methods and requirements of this study. After obtaining approval, we distributed the survey link to the members of the patient club, including the questionnaire, written introduction and informed consent of the study. The study was completely anonymous, and the patients were free to decide whether to participate, and they could withdraw from the study at any time. To guarantee the data completeness, the online questionnaire could not be submitted if there were any missing data.



Questionnaire

The study tool was a self-administered questionnaire and was developed after a thorough literature review and using the findings of earlier studies. The draft questionnaire was reviewed by three experts (two rheumatologists and one physician) to ensure the accuracy of the questions. We also invited two SLE patients to assess the readability of the questionnaire before distribution. The questionnaire included items pertaining to demographic and socioeconomic characteristics, history of infections, medications, comorbidities, attitudes toward infection and vaccination, history of influenza and pneumococcal vaccination, reasons for non-vaccination and the role of health professionals in promoting vaccination. The choices of the vaccination willingness included refuse all, refuse but unsure, refuse some, delay, accept some, accept but unsure and accept all. The first four choices were considered to represent vaccination unwillingness, while the last three choices were considered to represent vaccination willingness. For the correct answer on vaccination, the item was “can patients with SLE receive vaccination?”, and the choices included: (1) yes, all kinds of vaccines; (2) yes, some kinds of vaccines (correct answer); (3) no; (4) do not know. The choices of the other items were yes/no or agree/disagree.



Statistical analysis

Continuous data were presented as the mean ± standard deviation or median and interquartile range, while categorical data were presented as absolute count and relative frequency. The age and duration of illness were categorized into quintiles for further analysis. To identify the predictors for vaccination willingness, we calculated the odds ratios (OR) using logistic regression models with willingness to vaccinate as the outcome and the predictors as covariates. The factors were further analyzed in a logistic regression model if P < 0.10 in the univariate analysis. A two-sided p-value of < 0.05 was considered statistically significant. We used the SPSS software version 25 (IBM, Chicago, USA) for statistical analysis.




Results


Participants' characteristics and vaccination status

A total of 251 patients participated in the survey and 240 questionnaires were completed (Table 1). The median age was 32, and 95.4% of the patients were female. The median duration of disease was 79.5 months. Among the participants, 88.3% reported suffering from infections (62.1% for respiratory infection, 47.9% for cutaneous infection and 54.2% for urinary infection) at least once. Emergency room visits and hospitalization due to infections were reported in 79 (32.9%) and 83 (34.6%) patients, respectively, and the median number of hospitalizations was 2 (IQR = 1–5). All the participants had received immunosuppressants since the diagnosis. Instead of health professionals, media was reported as the primary information source of vaccination. The influenza vaccination rate was 8.3%, and 30% of the vaccinated patients received the influenza vaccine every year. Among those who received the influenza vaccines, 90% approved the efficiency of vaccines, and 70% had the plan to continue with vaccination (Table 2). The pneumococcal vaccination rate was 1.7%, among which 50% approved the efficiency of vaccines, and 75% had the plan to continue with vaccination. No adverse events were reported in either vaccine (Table 2).


TABLE 1 Characteristics of the participants.
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TABLE 2 Vaccination rate and information source about influenza and pneumococcal vaccines in SLE patients.
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Attitudes toward influenza vaccination

A total of 67.9% of the patients considered themselves susceptible to influenza infection, and 93.8% believed that influenza would lead to serious consequences. Among the patients, 77.1% were afraid of being infected with influenza, and 87.5% had heard of the influenza vaccine. Only a few patients affirmed the safety (21.7%) and effectiveness (22.2%) of the influenza vaccine, and 56.2% were willing to receive it. The top three reasons for not receiving the influenza vaccine were worrying about the exacerbation or flare of SLE caused by the vaccine or its adjuvants [98 (40.8%)], being concerned about adverse events [91 (37.9%)] and the lack of awareness of vaccine availability [82 (34.2%)], as listed in Table 3.


TABLE 3 Knowledge and attitudes regarding infections and vaccines in SLE patients.
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Attitudes toward pneumococcal vaccination

A total of 63.0% of the patients considered themselves susceptible to S. pneumoniae infection, and 97.5% of patients believed that S. pneumoniae would result in serious consequences. Among the included patients, 83.8% were afraid of being infected, 27.5% had heard of the pneumococcal vaccine, and 52.9% were willing to receive the vaccine. The top three reasons for not receiving the pneumococcal vaccine were the lack of awareness of vaccine availability [127 (52.9%)], worrying about the exacerbation or flare of SLE by the vaccine or its adjuvants [90 (37.5%)] and being concerned about adverse events [88 (36.7%)], as listed in Table 3.



The role of health professionals in infection management and vaccination promotion

Only 8.4 and 2.0% of the patients have been recommended to receive influenza and pneumococcal vaccinations by health professionals, respectively. More than half of the participants reported having not received service on infection management from health professionals, such as evaluating the immunization history (65.4%), giving suggestions on the vaccination (82.1%) and explaining matters requiring attention regarding vaccination in SLE patients (73.3%).



Factors associated with the willingness to vaccination

The following factors were related to the willingness to receive influenza vaccination in the univariate analysis (P < 0.10): marital status, comorbidities, correct answer on vaccination, susceptibility to infection, being afraid of infection, being concerned that infection will lead to serious consequences, safety of influenza vaccine, efficacy of influenza vaccine, considering vaccination beneficial for health, suggestions on vaccination by health professionals, and recommendation for influenza vaccination by health professionals. Meanwhile, the following factors were associated with willingness to receive pneumococcal vaccination in the univariate analysis (P < 0.10): family income per month, perceived care from family members, correct answer on vaccination, susceptibility to infection, safety of pneumococcal vaccine, efficacy of pneumococcal vaccine and considering vaccination beneficial for health, as listed in Table 4.


TABLE 4 Univariate analysis of factors associated with willingness to get influenza and pneumococcal vaccination among SLE patients.
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In the multivariate analysis, being afraid of infection with influenza, believing in the efficacy of the vaccine and perceiving influenza vaccine as beneficial for health were associated with the willingness to receive the influenza vaccine (Table 5), while lower family income, less perceived care from family members, perceived susceptibility to pneumococcal infection and perceiving pneumococcal vaccine as beneficial for health were associated with the willingness to receive the pneumococcal vaccine (Table 6).


TABLE 5 Multivariate analysis of factors associated with willingness to get influenza vaccination among SLE patients.
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TABLE 6 Multivariate analysis of factors associated with willingness to get pneumococcal vaccination among SLE patients.
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Discussion

There were three major findings arising from our study. First, we found that the influenza and pneumococcal vaccine coverage were suboptimal among SLE patients in Southwest China. Second, the main reasons for non-vaccination were worrying about the SLE exacerbation or flare resulting from the vaccine or its adjuvants, being concerned about adverse events and the lack of awareness of vaccine availability. Third, the most important factor associated with patients' willingness to receive the influenza or pneumococcal vaccine was perceiving influenza or pneumococcal vaccination as beneficial for health. Finally, only a small proportion of health professionals provided vaccination-related assessment, recommendation, and education.

In this study, all the participants had received immunosuppressants since the diagnosis, but the vaccination coverage of influenza and pneumococcus was low. A small proportion (8.3%) of the participants had taken the influenza vaccine, and only 6 patients declared receiving the influenza vaccine every year, which is proposed by the guidelines. Only 1.7% of the participants had received pneumococcal vaccination. Overall, the vaccination coverage of influenza and pneumococcal among the SLE patients in our study was much lower than that reported in other studies. A systemic review (16) revealed that the pooled proportion of influenza vaccination within 1 year was 40.0%, while the pooled ever-vaccination rate was 60.2%. In an intervention study (20), the baseline PCV13 vaccination rate, PPSV23 vaccination rate and combination vaccination rate were reported to be 2, 8, and 10%, respectively. The coverage of pneumococcal vaccines was 25, 32.2, and 32.8% among SLE patients from Latin America (17), Germany (24) and the United States (19). However, the results of our study are higher than those of a previous study conducted in Southern China in 2017. Jiang et al. reported 0.4% and 0% vaccination rates for influenza and pneumococcal vaccines, respectively (25). This may be explained by the outbreak of COVID-19, which has raised awareness of vaccination among the public, and the promotion of chronic disease management in the Chinese rheumatology field. In fact, more than half of the participants in our study claimed that they had consulted health professionals about vaccination. Chronic disease management is a transdisciplinary care model, in which rheumatologists with allied health professionals (e.g., nurses, psychologists, pharmacists) provide consultation, regular monitoring, risk assessment and comprehensive interventions to delay the disease progress, reduce complications, maintain the functionality, improve the quality of life (QoL) and reduce medical costs. This care model has been adopted by an increasing number of health professionals in mainland China, giving more SLE patients access to health education and consultation provided by rheumatology nurses.

Our findings showed that there were complicated reasons why SLE patients did not receive the vaccines recommended by the guidelines. The main reason for not receiving influenza vaccine was concerns about its safety. Other reasons included worrying about the possibility of SLE exacerbation or flare by the vaccine of its adjuvants and adverse events as well as the lack of awareness of vaccines that can be received by SLE patients. The proportion of patients with rheumatic diseases who thought influenza vaccine would worsen their disease and listed it as a reason for non-vaccination was higher in our study compared with previous studies (26, 27). A meta-analysis reported that the most common reasons for influenza non-vaccination were the lack of doctor recommendation or medical prescription (57.4%) as well as concerns over the efficacy or safety of the vaccine (12.7%) (16), which is a little different from our study. Among our participants, only 9.6% listed the lack of doctor recommendation as a reason for non-vaccination. Our results illustrated that providing information about vaccine safety is more needed than direct recommendations. As for the pneumococcal vaccine, the lack of awareness of the vaccine that can be received by SLE patients was listed as the main reason for not taking the pneumococcal vaccine. The most common reason cited by patients who did not receive PPSV23 was “not recommended” (72%), followed by “no reason given” (24%) and “do not like shots” (4%) (28). These were similar to what was reported in another study: lack of recommendation (87%), lack of time (7%) and efficacy or safety concerns (4%) (16). These concerns should be taken seriously, as they can influence the vaccination behavior of SLE patients.

Influenza vaccine and PPSV23 are optional vaccines and not free in China. Therefore, patients with autoimmune inflammatory rheumatic diseases or under immunosuppressive treatment undergoing vaccination need pay the bill by themselves. But the cost can be reimbursed by medical insurance. The cost was reported as a public barrier to vaccination (29). In our study, the percentage of nonvaccinated patients who listed cost as the reason for not receiving the vaccine was 15% for influenza vaccine and 5.1% for the pneumococcal vaccine. Our findings were consistent with two other studies in China (24, 30), which indicates that cost was less concerning than other factors.

Our regression analysis showed that SLE patients with a higher willingness to receive the influenza vaccine were more likely to be afraid of influenza infection, believe in the efficacy of the vaccine and consider getting the influenza vaccine to be beneficial for their health. According to a study on patients with rheumatic disease, vaccination barriers included perceptions that infections would not be serious problems and that they would not benefit from vaccination (25). Another study showed that concerns about the efficacy of the influenza vaccine were more prevalent in rheumatic disease patients who had never been vaccinated against influenza (26). These results illustrated emphasizing the risk of influenza infection and positive aspects of influenza vaccination to be essential for promoting vaccination willingness. In our study, lower family income, less perceived care from family members, perceived susceptibility to pneumococcus infection and perceiving the pneumococcal vaccine as beneficial for health were predictors for the willingness to receive the pneumococcal vaccine. Patients might be more independent if they lack the economical and/or mental support from family, which makes them pay more attention to their health. A study on COVID-19 vaccination also found the probability of vaccine hesitancy among the high-income population to be higher than that in the low-income population (31). This may be because high-income people have more resources to create better living environments and obtain more personal protective equipment, so they feel that good protection can replace vaccination (31). However, considering the different features between pneumococcal and vaccination and the freely provided and better known COVID-19 vaccination, the impact of socioeconomic factors on the vaccination willingness should be further investigated. Factors influencing the acceptance of recommended vaccines include the individuals' perception of their susceptibility to diseases and the severity of vaccine-preventable diseases along with vaccine safety and efficacy concerns (19, 21, 32). We found that SLE patients were more concerned about the positive effects of the vaccination, which indicates that education emphasized the efficacy of vaccines.

The active involvement of health professionals is critical for infection management and vaccination promotion. It is suggested that the vaccination status and indications for further vaccination should be assessed yearly by the rheumatology team (12). However, our findings showed that only 34.6% of the participants had been asked about the vaccination status by health professionals, and the proportion of patients who were assessed by a rheumatologist, delegated for vaccination status assessment, was 26.3%. It has been demonstrated that better knowledge about vaccination and its recommendation by a treating specialist were positively associated with an improved vaccination rate among patients with autoimmune inflammatory rheumatic diseases (33, 34). Nevertheless, only a small number of participants (8.8% for influenza and 2.1% for pneumococcus) in our study declared that the vaccine was proposed to them by health professionals, indicating that health professionals were less aware of the importance of vaccination and lack of the initiative in vaccine recommendation, especially the pneumococcal vaccine. Kernder et al. reported that vaccination counseling, as one of the indices of the quality of care, predicted better outcomes in SLE patients (35). Explaining the individualized vaccination programme to the patients by rheumatology team was listed as an overarching principle in the 2019 EULAR recommendations (12). However, our survey found that the main information source about the influenza and pneumococcal vaccines for those who heard of it was the media. As we all know, some of the information from media is not verified by professionals, so there is a possibility that SLE patients may get misled regarding vaccination. Our results indicated the importance of health professionals taking a more active part in the dissemination of information on vaccination among SLE patients through media. Vaccination counseling provided by trained health professionals can be integrated into standard care of SLE patients.

Collaboration between rheumatology and primary care teams is critical to support the implementation of vaccination and maximize its rate. In China, all vaccinations are undertaken in primary care. Thus, the physician's awareness of the necessity of vaccination and capability to complete assessment and recommendation are critical to promote vaccination in SLE patients. However, most of the primary care staff have insufficient knowledge on the management of SLE and have difficulty proposing suggestions on vaccination. A recent study found that the volume of SLE patients seen by rheumatologists is strongly associated with the likelihood that the patients will have PPSV23 recommended and delivered (28). Rheumatologists usually have a larger SLE patient volume than physicians, which makes the former more experienced with the management of SLE complexities and more sensitive to the importance of preventive care (28). The rheumatology team and primary care team can cooperate in assessing the risk of infection, identifying the indications for vaccinations and informing the patients about the risk/benefit ratio of vaccines. Meanwhile, training programmes regarding infection management of patients with autoimmune inflammatory rheumatic diseases should be developed for primary care health professionals. Moreover, decision aids and electronic alert systems can be developed to promote assessing the vaccination need of SLE patients and recommending vaccination for eligible ones.

Our study has some limitations. First, the data were self-reported and therefore susceptible to recall bias. Second, we included SLE patients via a web-based approach, which could result in a selection bias that only the patients interested in vaccination took part in the survey. In addition, we only included the patients who had joined a patient club in Southwest China, which was not representative of the population of SLE patients in China. Finally, the sample size was small, and it is possible that many of the negative findings were due to insufficient numbers to detect the differences between groups.

In conclusion, the coverage rates of influenza and pneumococcal vaccination were both low among SLE patients in Southwest China. The positive perspective of vaccination on health represented the most effective factor on the willingness to receive influenza and pneumococcal vaccines, which indicates the significance of providing detailed and convincing information on the health benefits of vaccines. Our findings also suggest a growing attention toward vaccination in SLE patients and the importance of cooperation between rheumatology specialists and primary healthcare physicians both in the management of infection and educating patients regarding the risk of infection, effectiveness and benefits of vaccination.
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