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Background: Severe combined immunodeficiency (SCID) is a group of life-threatening genetic disorders responsible for severe dysfunctions of the immune system. Despite the expansion of newborn screening in the U.S., there are gaps in healthcare providers' knowledge of SCID.

Methods: We recruited 277 U.S. healthcare providers for an online survey. The survey assessed providers' experience with SCID patients, knowledge about SCID, and needs and preferred formats for SCID-related informational resources. We examined differences between providers who have seen 2 or more patients with SCID (SCID provider group) and those who have seen 0–1 SCID patients (non-SCID provider group).

Results: Overall, 210 (75.8%) providers were included in the non-SCID provider group, and 121 (57.6%) of these providers were pediatricians. Compared to the SCID provider group, non-SCID provider group reported lower mean rating of SCID knowledge (x̄ = 4.8 vs. x̄ = 8.6, p < 0.0001) and higher informational needs. The largest informational needs identified by the non-SCID provider group were “understanding specific type of SCID” and “understanding what to expect across the lifespan.” In the SCID provider group, the highest rated informational need was “family support referrals.” Participants in the non-SCID provider group identified scientific publications and websites as preferred formats, with some variation between medical specialties.

Conclusion: Based on their experience with treating SCID patients, providers have varying levels of SCID knowledge and different informational needs. For providers who have encountered few SCID patients, informational needs start early, usually immediately after receiving a positive newborn screening result. These findings provide useful direction for the development and preferred outlets for receiving SCID-related information, with some variations between different types of providers. Results from this study will serve as a guide for creating relevant and accessible SCID resources for providers who can utilize them to improve care for SCID patients.
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INTRODUCTION

Severe combined immunodeficiency (SCID) is a group of genetic disorders characterized by defects in cellular and humoral immunity (1, 2). Patients with SCID have a deficiency or absence of T-cells and are highly susceptible to opportunistic and recurrent infections. Without immune reconstituting treatments, patients diagnosed with SCID do not survive infancy (3). Today, early identification and treatment are effective at reducing SCID-related morbidity and mortality (1, 2, 4). SCID is considered a rare disease, with an estimated prevalence of 1 in 58,000 births (1, 5).

Before the implementation of nationwide newborn screening for SCID in 2018, clinical diagnosis often was delayed due to absence of family history and lack of distinguishing symptomology at birth. Despite the expansion of newborn screening, there is a gap in knowledge among healthcare providers about the management of rare genetic conditions like SCID. A survey of pediatric residents in the US reported that 56% were not aware of appropriate follow-up for abnormal newborn screening results (6). Over 40% of pediatricians reported they were unprepared to talk about newborn screening results with families (7). In a qualitative study of cystic fibrosis screening, primary care providers disclosed that delivering screening results to parents was challenging and required determining the content of the initial conversation and practicing addressing parents' questions (8). More globally, healthcare providers in Spain identified that major challenges in the care of patients with rare genetic diseases are scarce diagnostic guidelines, inability to make a definitive diagnosis, and uncertainty about how to refer patients to specialty follow-up (9). Similar gaps in provider knowledge have been reported in Poland, Australia, Italy, and the Netherlands (10–13).

To date, there are no studies evaluating U.S. healthcare providers' knowledge about management of patients with SCID. The purpose of this study was to (1) assess the healthcare providers' knowledge about SCID and comfort in meeting the needs of patients with SCID, and (2) understand informational needs and preferred formats for SCID-related educational resources among providers. By analyzing SCID-related knowledge and informational needs among healthcare providers, the results of this study will ultimately help to provide informed care and appropriate resources to patients and families with SCID.



MATERIALS AND METHODS


Participants

Healthcare providers in the U.S. were recruited to take part in an anonymous, online survey. To target healthcare providers who were more likely to have experience treating patients with SCID, the Immune Deficiency Foundation (IDF) and SCID Angels for Life distributed the survey announcement to providers on their mailing lists. In addition, an online panel company (M3) was contracted to help recruit a broader group of general practitioners (e.g., pediatricians, family medicine providers, nurse practitioners) who were less likely to see patients with SCID.

Study participants were stratified into two groups based on the self-reported number of SCID patients seen: those participants who had seen 0–1 patients with SCID (median = 0, range = 0–1) were grouped into the non-SCID provider group, and those participants who had seen 2 or more patients with SCID (median = 10, range = 2–99) were included in the SCID provider group. There were only two providers who had seen one patient, one of which who had seen a patient with SCID in the last year and the other who had seen a patient with SCID more than 5 years ago. This stratification allowed for examination of information needs and preferences for formats of educational materials by those more and less familiar with treating a patient with SCID. Out of 359 respondents, 277 providers met the inclusion criteria and completed the survey and thus were included in the analyses (non-SCID provider: n = 210, SCID provider: n = 67).



Instruments

The survey contained three sections. In the first, participants were asked to provide demographic information, including sex, race, ethnicity, age, medical specialty, years of experience, and practice setting (e.g., academic hospital, private practice). Items in the second section asked about the provider's experience with SCID patients, including whether they had treated a patient with SCID, how many patients treated in total, and how recently they provided care to a patient with SCID. Additional questions asked about knowledge of SCID and comfort in meeting the needs of patient with SCID, both of which were rated on a 10-point Likert-type scale, with higher ratings indicating more knowledge or comfort. The final section of the survey asked about resources needs. The first few items focused on whether the providers had sought additional information about SCID and if so where (e.g., other providers, peer-reviewed literature, professional organizations). Next, providers were shown a matrix of information needs that they may have or could need related to SCID and asked to rate whether each would be “not a need,” “a small need,” or “a large need.” Finally, providers were asked to rate their preference for receiving information about SCID through a variety of methods, such as reading a website or a professional publication (7-point Likert-type scale, with higher ratings indicating more interest). Data collection was open for 6 weeks.



Data Analysis

Descriptive analysis was conducted using frequencies, means, and standard deviations. Differences between measurement values of the two groups were calculated using the independent sample t-test according to the distribution, and the χ2 test for categorical variables or Fisher's Exact test where cell sizes are small. ANOVA and Tukey's studentized range tests were used to determine mean differences between informational formats. A p < 0.05 was considered statistically significant. SAS v.7.1 was used in the analysis of the survey data (Cary, NC; 2017).




RESULTS


Demographics

Of the 277 study participants, about a quarter (n = 67, 24.2%) had treated two or more patients with SCID (Table 1). Respondents in the SCID provider group were, on average, 7 years older (p < 0.0001) and had 5 more years of experience (p < 0.01) than the respondents in the non-SICD provider group. More than half of the participants in the non-SCID provider group were pediatricians (n = 121, 57.6%), and most of the SCID-provider group consisted of allergists/immunologists (n = 42, 62.7%). Most of the participants in the non-SCID provider group worked in private practice (n = 92, 43.8%), whereas over three-quarters of the participants in the SCID-provider group (n = 51, 76.1%) worked in an academic hospital setting. There were no differences between the two provider groups on sex, race, or ethnicity.


Table 1. Demographics.
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Knowledge of SCID and Comfort in Meeting Patient Needs

As expected, participants in the non-SCID provider group reported a significantly lower mean rating of SCID knowledge than participants in the SCID provider group (x̄ = 4.8 vs. x̄ = 8.6, p < 0.0001). Respondents in the non-SCID provider group also indicated a significantly lower mean rating for comfort in meeting the needs of SCID patients than the respondents in the SCID provider group (x̄ = 4.4 vs. x̄ = 8.4, p < 0.0001). All responses were based on a 10-point scale.



Information Needs

Nearly all respondents in the non-SCID provider group (93.9%) indicated that they were “very likely” to seek additional information about SCID if one of their patients were diagnosed. Most participants in the SCID-provider group (84.5%) sought additional information about SCID after having a patient with a diagnosis in their practice.

Providers were asked to rate whether informational needs presented in Figure 1 were 0 (“not a need”), 1 (“a small need”), or 2 (“a large need”). Overall, respondents in the non-SCID provider group had higher needs when compared with the respondents in the SCID provider group for all informational needs, except “educating other providers.” The largest needs identified by participants in the non-SCID provider group were “understanding specific type of SCID” (x̄ = 1.7) and “understanding what to expect across the lifespan” (x̄ = 1.7). Among participants in the SCID provider group, the highest rated informational need was “family support referrals” (x̄ = 1.3).


[image: Figure 1]
FIGURE 1. Ratings of informational needs in non-SCID provider group (n = 209) and SCID provider group (N = 67).




Information Usefulness

Participants in the SCID provider group were asked to rate the quality of the SCID-related materials that they were familiar with (e.g., websites, research articles, and informational sheets). The quality of the materials was based on usefulness, trustworthiness, ease of understanding, and ease of locating. Usefulness was rated the highest (x̄ = 5.2) and ease of locating was rated the lowest (x̄ = 2.7) on a scale of 1 (“Extremely difficulty to locate”) to 7 (“Extremely easy to locate”).



Preferred Information Sources

Table 2 describes preferred sources of SCID-related information by provider group. Overall, participants in the SCID provider group rated “other providers” and “peer-reviewed literature” as their preferred source of information (87.5% and 89.3%, respectively). The next likely source for information among this group was the Immune Deficiency Foundation (IDF), a patient advocacy organization (58.9%). About 70.7% in the non-SCID provider group reported that they would turn to the peer-reviewed literature for additional information. Around half of respondents in the non-SCID provider group said they would turn to professional organizations (56.5%), other providers (53.8%) or the clinical immunology listserv (50.0%) for additional information.


Table 2. Preferred information sources for non-SCID provider group (N = 184) and SCID provider group (N = 56).
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Preferred Information Formats

When respondents in the non-SCID provider group were asked about their preferred format for SCID information, family medicine physicians rated reading a professional publication in a scientific journal the highest (x̄ = 5.8). Genetic counselors, nurse practitioners, pediatricians, and physician assistants preferred reading a website (Figure 2). For genetic counselors, watching a video was less preferred than using websites or professional publications (p < 0.05). For pediatricians, watching a video was less preferred to all other informational formats (p < 0.05), and print resources were less preferred than websites (p < 0.05). All responses were based on a 7-point scale.


[image: Figure 2]
FIGURE 2. Ratings of informational formats among participants in the non-SCID provider group (N = 210).





DISCUSSION

Despite the implementation of nationwide newborn screening for SCID, there still exists a gap in knowledge about SCID treatment and management. Our study showed that providers who have treated none or only one patient with SCID (non-SCID provider group) reported having lower levels of SCID knowledge and higher levels of informational needs. These findings are likely correlated with the rarity of a SCID diagnosis. Pediatricians are often parents' first point of contact for SCID newborn screening results. In a study of follow-up care after a positive newborn screen for conditions such as phenylketonuria and congenital hypothyroidism, pediatricians and family physicians reported a lack of competence in discussing their child's condition with parents (14). Providers also reported uncertainties related to appropriate confirmatory testing and referral needs. It is important for pediatricians to have a strong knowledge of SCID to deliver clear communication to parents. Parents often report that succinct communication and smooth referral process to a specialist eased some of the uncertainties they experienced upon receiving a positive newborn screening result for SCID (1).

Respondents in the non-SCID provider group had a variety of informational needs, including understanding the different types of SCID and how SCID impacts the child's future. Other needs centered on interpreting screening results, making appropriate specialist referrals, and understanding SCID treatment options. Respondents in the SCID-provider group reported informational needs that focused on other areas of managing SCID, including referring parents to support services and overseeing patients' post-treatment. Our findings are consistent with providers' experiences in managing other genetic diseases (8, 15–18). Studies of physicians' experiences with cystic fibrosis, fragile X syndrome, and spinal muscular atrophy revealed gaps in knowledge related to these conditions and difficulties in providing parents with needed support (8, 18, 19).

Providers identified two preferred formats for receiving information about SCID—peer-reviewed publications and websites. There were variations in these preferences among provider types, with family medicine physicians preferring peer-viewed publications. These findings echo the conclusions of other provider-based assessments. A study of informational resource preferences among general pediatricians in the US identified academic literature as an important format of information (20). Another study of informational needs of general practitioners who manage patients with osteogenesis imperfecta, a rare inherited bone disease, identified websites as an important format of information (21). Our results have implications for the development and delivery of SCID-related resources to non-specialized practitioners who may treat SCID patients infrequently. Availability of such resources in accessible and user-friendly formats is an important step to helping physicians stay informed about rare diseases such as SCID. Given the providers' lack of knowledge and comfort around SCID management reported in our study and the lack of experience in providing follow-up care for rare diseases outlined in other studies, availability of easily accessible resources that provide point of care information may be key to improving providers' management of SCID (14). Currently, available websites such as the MedlinePlus Genetics of the U.S. National Library of Medicine contain information about causes, symptomology, inheritance, and treatment of more than 1,300 genetic conditions (22). The American College of Medical Genetics and Genomics provides ACT Sheets which contain information on various genetic conditions and are designed to assist clinicians in decision making (23). The ACT Sheets outline follow-up procedures after newborn screening, including methods of confirmatory testing, potential referrals, and a list of resources (14). However, previous studies have suggested that providers are often unaware that these resources are widely available (6). Given that providers in our study expressed concerns about locating SCID informational resources, there may be a need to increase education among medical providers on available informational resources for rare genetic diseases, including SCID. Availability of resources that are easily accessible, trustworthy, and user-friendly is vital to improving and maintaining providers' knowledge of SCID and increasing their comfort in treating patients with SCID.


Study Limitations

Although this is a first study evaluating healthcare providers' SCID knowledge and informational needs, the findings presented here have limitations. First, our study participants represented a convenience sample which consisted of medical providers recruited through our partner organizations familiar with the SCID community and an online panel of healthcare providers. Therefore, our findings may not be generalizable to the entire medical community, both nationally and internationally. Additionally, our provider sample lacks racial and ethnic diversity. Therefore, our results may not reflect the informational needs and preferred resources formats of all providers. Third, we recruited a limited number of medical specialties, and therefore did not capture the knowledge and informational needs of all medical providers who may treat SCID patients. Finally, our study participants were asked to rate pre-specified categories of informational needs, sources, and formats. Thus, there may be additional unidentified categories SCID-related needs among providers. Notwithstanding these limitations, our study provides insight into SCID- related knowledge, current informational needs, and resource preferences among a range of medical specialties.



Study Implications and Future Research

The results of our study provide important guidance for the development of informational resources for a variety of providers who treat patients with SCID. We have identified informational gaps among physicians related to interpreting SCID screening results, making specialist referrals, and understanding the various types of SCID and applicable treatments. Our study also identified preferred formats among providers for receiving SCID information such as websites and professional publications. These findings establish a foundation that will allow for the development of provider resources that address these informational gaps in preferred formats. The development and distribution of such resources may be used to increase both the providers' knowledge about SCID and their awareness of the availability of SCID-related resources. Further, our study may have implications for the development of similar informational resources for other rare genetic diseases. Future research may center on development and distribution of SCID materials which accommodate physicians' preference for resource formats and appropriately address SCID-related informational needs.




CONCLUSION

Our study revealed knowledge gaps and varying informational needs around SCID treatment and management among medical providers. Study participants identified the need for reliable and trustworthy informational resources that address such topics as SCID treatment, causes, management, and referral practices. For providers who do not often encounter SCID patients, informational needs begin early in the SCID diagnostic journey. Providers identified preferred formats for receiving information about SCID, with some variation in preferences between provider types. Findings from this assessment will serve as a foundation for creating relevant, applicable, and easily accessible SCID-related informational resources for medical providers.
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