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Abstract: Background: This study aims to evaluate the vaccination status of children with
rheumatic diseases (RD) compared to healthy controls (HC) and immunization barriers, as
studies examining the vaccination status and factors promoting or hindering vaccination
among children RD remain limited. Methods: A cross-sectional study was conducted on
children with RD (in a rheumatology clinic) and HC (in a fracture clinic) at a tertiary care
center in Canada. Demographics, diagnosis, treatments, and vaccine status were obtained
from health records and a provincial electronic vaccine database. A patient/caregiver
questionnaire was used to capture perceived immunization barriers, concerns, and satisfac-
tion. Descriptive statistical methods were used for analysis. Results: The study involved
144 children with RD and 111 HC. Data from 94 children with RD and 86 HC, all lifelong
Alberta residents, were analyzed for objective vaccination status. Most vaccines were
received at rates of 80% or higher, except the influenza vaccine, which had the lowest
adherence (34% in RD vs. 21% in HC). In 31% of RD children, vaccinations were withheld
due to active disease, healthcare provider advice, or caregiver concerns about side effects.
In 27% HC, vaccinations were withheld due to side effects. Both groups primarily relied on
their family doctor for vaccination information, and 85% or more expressed satisfaction
with the information received. Conclusions: Most children with RD and HC received
recommended vaccines, but influenza vaccination gaps were identified. Knowledge about
vaccine contraindications in RD is well understood, but perceived safety concerns limit vac-
cination completeness. Healthcare providers, especially family doctors, pediatricians, and
rheumatologists, should be providing education resources for vaccines and be proactive in
discussing the safety and necessity of vaccinations.

Keywords: pediatric rheumatic diseases; immunization barriers; pediatric vaccination

1. Introduction
Childhood rheumatic diseases are a diverse group of autoimmune inflammatory disor-

ders thought to be a result of complex interactions between genetics and the environment.
Patients with rheumatic diseases have an increased incidence of infections and their com-
plications, both from underlying disease activity and immunosuppressive treatments [1].
Vaccines have been well-established as effective intervention in combating these infections.

Published International and National guidelines for immunocompromised pediatric
patients differ slightly from vaccination schedules published for the healthy pediatric pop-
ulation. The European League Against Rheumatism (EULAR) guidelines for immunization
in pediatric rheumatic diseases [2,3] suggests that inactivated vaccines are efficacious and
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well tolerated. Also, live attenuated vaccines may be less effective and may potentially
exacerbate the underlying illness [4], though recent recommendations suggest these vac-
cines can be administered after an appropriate washout period from immunosuppressive
medications [3].

Vaccination coverage in pediatric rheumatic diseases (PRD), suggests that compli-
ance is variable. Past and more recent Juvenile Idiopathic Arthritis (JIA) cohorts’ studies
maintain that vaccine completeness is suboptimal [5–7]. This finding persists in multiple
global contexts [8–11] where adolescent PRD patients consistently had lower proportions
of vaccination completeness. These differences were exacerbated in studies that com-
pared pediatric rheumatic diseases (PRD) with healthy controls and/or patients not on
immunosuppressive therapies [6,11].

Studies assessing vaccination barriers in pediatric immune-mediated diseases remain
limited and non-specific to PRD. Barriers, more extensively evaluated in adult populations,
cite vaccine hesitancy in the adult rheumatic to primarily result from a fear of adverse
reactions and a lack of recommendation from the treating physician [4]. Other adult
studies highlighted that concerns regarding vaccine effectiveness and safety were higher in
rheumatic disease patients who had not received many recommended vaccines [12,13].

As such, this study aims to address these gaps by comparing the vaccination status
between pediatric rheumatic disease (RD) patients and healthy patients (HC), as well as to
identify current immunization knowledge and barriers faced by both populations.

2. Methods
2.1. Study Design

This cross-sectional study evaluated the vaccination status and barriers among chil-
dren with rheumatic diseases attending a single tertiary care rheumatology clinic in Al-
berta, Canada.

2.2. Population

Patients <18 years with confirmed rheumatic diseases were randomly approached
at regular rheumatology clinic visits and asked for voluntary participation. The healthy
control group consisted of children (<18 years) who were followed at the Orthopedics
Fracture clinic and did not have a RD.

2.3. Data Collection

Demographic Variables: sex, age, diagnoses, and current immunosuppressive thera-
pies were obtained from health records.

Vaccination Status: The provincial electronic vaccine database—a system used to track
and manage vaccination records that are administered in Alberta only—was used to obtain
objective participants vaccination history.

Immunization Barriers and Sources: A survey (patient/parent questionnaire) dis-
tributed during regular clinic visits was used to assess perceived immunization barriers,
concerns, knowledge regarding contraindications to vaccination, sources of immunization
information, and satisfaction with information received. This survey was developed, edited,
and finalized by following the completion of an in-depth literature review and iterative
feedback rounds from various rheumatologists, infectious disease specialists, rheumatology
nurses, parents, and patients. The process above ensured validity of our survey. Also,
we asked some of the parent/caregivers to answer the questionnaire for a second time.
Afterward, we compared their responses to show consistency. Furthermore, we calculated
Cronbach’s alpha for the study. The Cronbach’s alpha was 0.9.
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2.4. Ethical Statement

This study has been approved by the Conjoint Health Research Ethics Board
(REB13-1290) of the University of Calgary (Calgary, AB, Canada). Informed consent was
obtained from all patients and/or their legal guardians.

2.5. Analysis

Data were analyzed using descriptive statistics (mean, median, interquartile range-
Q25/Q75, proportions).

3. Results
3.1. Patient Characteristics

The study enrolled 255 participants, 144 with childhood rheumatic diseases and 111
healthy controls as presented in Table 1. Most of the patients with RD were diagnosed with
juvenile idiopathic arthritis (79%). Other diagnoses included systemic lupus erythematosus,
celiac disease, autoimmune encephalitis, and vasculitis.

Table 1. Patient and control characteristics.

RD Number (%) HC Number (%)

Patients 144 111

Median Age (Q25/Q75) 11 (8/14) 10 (6/14)

Females 105 (73) 46 (41)

Have a Family Doctor 137 (95) 80 (72)

Have a Pediatrician 61 (42) 16 (14)

Taking immune modifying drugs 109 (76) N/A

DMARDS * 97 (67) N/A

Biologics ** 31 (22) N/A

Steroids *** 22 (15) N/A
RD = Rheumatic Disease. HC = Healthy Controls. * Disease-modifying anti-rheumatic drugs (DMARDs) such
as azathioprine, cyclophosphamide, cyclosporine, hydroxychloroquine, methotrexate, mycophenolate mofetil,
leflunomide, and sulfasalazine. ** Such as adalimumab, certolizumab, etanercept, and tocilizumab. *** Such as
prednisone and methylprednisolone.

3.2. Vaccination Status

Vaccination status was evaluated based on the age-specific guidelines published by
Alberta Health Services [14]. At the time of the study, the guidelines recommend routine
vaccinations from birth to 18 years to protect against infectious diseases. Infants receive
vaccines for diphtheria, tetanus, pertussis, polio, Haemophilus influenzae type b, pneu-
mococcus, meningococcus, rotavirus, measles, mumps, rubella, and varicella. At 4 years,
a booster for tetanus, diphtheria, pertussis, and polio is given. In Grade 6 (11–12 years),
hepatitis B and HPV (only recommended for girls) vaccines are administered, while Grade
9 (14–15 years) includes Tdap and meningococcal vaccines. Annual influenza vaccines are
recommended for all ages. Also, adherence refers to the extent to which individuals follow
the recommended vaccination schedule as outlined.

In Alberta, vaccinations are recommended but not mandatory. For the pre-school
population, vaccines are administered at public health vaccine clinics, while for the school-
age population, they are given at school. In Alberta, all vaccines are scheduled on a routine
basis, except for influenza. However, influenza vaccines are available at public health
clinics, pharmacies, and primary health providers.
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To determine objective and accurate vaccination status, data from 94 of 144 patients
(65%) with RD were analyzed, representing individuals born and living in Alberta their
entire lives (based on vaccine registry). Adherence rates for most vaccines, except HPV and
influenza, were near or above 80%, with influenza having the lowest rate at 34%. For HC,
data from 86 of 111 (77%) participants were analyzed to represent individuals born and
living in Alberta their entire lives. Most vaccines had adherence rates of 85% or higher,
except for the influenza vaccine, which had the lowest rate at 21%.

Interestingly, the adherence of HPV in the disease group was lower than in the control
group (69% vs. 89%) (Table 2).

Table 2. Specific vaccination adherence in disease and control groups according to Alberta’s vac-
cine registry.

Rheumatic Disease Group

Vaccine Type 0–4 Years Old (%)
n = 8

5–11 Years Old (%)
n = 38

12+ Years Old (%)
n = 48

Adherence Rate %
n = 94

Polio 8 (100%) 28 (74%) 43 (90%) 79 (84%)

DTaP 8 (100%) 28 (74%) 42 (88%) 78 (83%)

HiB 8 (100%) 35 (92%) 43 (90%) 86 (91%)

MMR 8 (100%) 28 (74%) 47 (98%) 83 (88%)

Varicella 8 (100%) 34 (89%) 42 (88%) 84 (89%)

Pneumococcal 8 (100%) 35 (92%) 48 (100%) 91 (97%)

Meningococcal 8 (100%) 32 (84%) 34 (71%) 74 (79%)

Hepatitis B * N/A N/A 45 (94%) 45/48 (94%)

HPV *ˆ N/A N/A 22/32 (69%) 22/32 (69%)

Influenza (annually) 2 (25%) 12 (32%) 18 (38%) 32 (34%)

Healthy Controls

Vaccine Type 0–4 Years Old (%)
n = 14

5–11 Years Old (%)
n = 33

12+ Years Old (%)
n = 39

Adherence Rate %
n = 86

Polio 14 (100%) 30 (91%) 36 (92%) 80 (93%)

DTaP 14 (100%) 30 (91%) 36 (92%) 80 (93%)

HiB 14 (100%) 30 (91%) 35 (90%) 79 (92%)

MMR 14 (100%) 32 (97%) 38 (97%) 84 (98%)

Varicella 13 (93%) 32 (97%) 37 (94%) 82 (95%)

Pneumococcal 13 (93%) 27 (82%) 37 (94%) 77 (90%)

Meningococcal 13 (93%) 28 (85%) 32 (82%) 73 (85%)

Hepatitis B * N/A N/A 28/31 (90%) 28/31 (90%)

HPV *ˆ N/A N/A 17/19 (89%) 17/19 (89%)

Influenza 6 (43%) 8 (24%) 4 (10%) 18 (21%)
* Based on age-specific guidelines. ˆ Only girls were recommended to receive this vaccine.

3.3. Survey Evaluation

All participants who were enrolled in the study successfully completed the question-
naire, and no subjects were excluded due to missing or incomplete data. In the survey,
44/144 (31%) patients with RD and 30/111 (27%) healthy controls (HC) reported missing
at least one vaccination (Table 3). In addition to reasons in Table 3, other reasons cited by



Vaccines 2025, 13, 384 5 of 9

patients included beliefs about the influenza vaccine ineffectiveness, concerns about future
disease, uncertainty, vaccine unavailability, personal reasons (HPV), existing illness (Vari-
cella), and active infections requiring antibiotics (missed the influenza vaccine). Among
the controls, reasons included media influence, perception of too many vaccines, influenza
vaccine ineffectiveness, and insufficiently compelling studies.

Table 3. Reasons for missing vaccination.

Reason * RD (n = 44) HC (n = 30)

My child had an active disease. 12 (27%) 1 (3%)

I am concerned that vaccination can cause a disease flare. 6 (14%) 2 (7%)

I have concerns related to side effects after
vaccine administration. 8 (18%) 4 (13%)

My child has experiences with negative reactions to
vaccination in the past. 5 (11%) 2 (6%)

My child is not recommended to have vaccinations. 11 (25%) 0 (0%)

I am not sure if my child is allowed to receive
certain vaccinations. 5 (11%) 1 (3%)

I did not know about the vaccine. 1 (2%) 1 (3%)

I did not remember/I missed it. 0 (0%) 0 (0%)

I was not told to have my child receive the vaccine. 1 (2%) 1 (3%)

Other 7 (16%) 7 (23%)
* Survey respondents had the option to select more than one answer.

3.4. Information Sources and Satisfaction

The study found that patients and families primarily sourced vaccination information
from family doctors as presented in Table 4. At least 85% of respondents in both groups
received enough information about immunizations, with 50% being very satisfied. Less
than 5% were somewhat or very dissatisfied with the information they received.

Table 4. Sources of vaccine information *.

RD (n = 144) HC (n = 111)

Family Doctor or Pediatrician 94 (66%) 77 (69%)

Rheumatology Clinic 74 (52%) 0 (0%)

Nurses 51 (36%) 29 (26%)

Vaccination/Travel Clinic 51 (36%) 56 (50%)

Other Health Professionals 20 (14%) 5 (5%)

Internet 22 (15%) 39 (35%)

School 55 (38%) 50 (45%)

Family/Friends 27 (19%) 29 (26%)

Other 10 (7%) 5 (5%)
* Survey respondents could select more than one answer.

4. Discussion
This is the first study to our knowledge evaluates both the objective vaccination status

(vaccine registry) and immunization barriers in a pediatric rheumatic cohort, comparing
these findings to a healthy control group. Notably, most vaccinations in both groups, apart
from influenza, were received at rates near or above 80–85%.
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The rate of overall vaccination completeness was slightly lower in the RD group.
Interestingly, the adherence of HPV in the disease group was lower than in the control
group (69% vs. 89%).

The primary reason for missed vaccinations in the RD group was concern for active
disease, while in the healthy control (HC) group, it was related to fears of vaccination side
effects. Despite these barriers, 85% of respondents in each group expressed satisfaction
with the amount and quality of information they received about vaccinations.

The vaccination rates for patients with RD in this study are higher compared to those
reported in similar studies. For instance, a study in Russia on children with juvenile idio-
pathic arthritis (JIA) reported vaccination completeness rates between 40% and 75.8% [6].
A longitudinal, observational multicenter cohort study in Switzerland found an overall
vaccination completeness of only 3.8% among pediatric rheumatic disease participants [11].
In Quebec, a study on JIA patients showed a 61% vaccination status by their last clinic
visit, though this excluded varicella, HPV, and influenza vaccines [7]. Similarly, a Slovenian
study reported a 65% complete vaccination status in their rheumatic disease group [9],
while a Polish study found a 49% complete vaccination rate among JIA patients [15].

Comparing these studies is challenging due to differences in inclusion criteria, vac-
cination evaluation methods, and the types of vaccines assessed. Variations in patient
populations, sample sizes, and study designs also affect the results. Factors such as ge-
ographical location, healthcare system differences, and access to vaccines can influence
findings. The period of the study and the definition of vaccination completeness (e.g.,
national guidelines vs. special recommendations for immunocompromised patients) also
vary. Data sources like medical records, self-reports, or vaccination registries can introduce
biases. Additionally, the focus of each study (e.g., specific vaccines or broader vaccination
schedules) and the treatment status of patients, particularly immunosuppressive therapy,
can impact outcomes. Sociocultural factors, such as parental attitudes and healthcare
provider recommendations, further contribute to variability.

In addition to these methodological differences, Alberta’s publicly funded immuniza-
tion program and strong healthcare infrastructure may contribute to the higher vaccination
rates observed in our study. Routine childhood vaccinations are administered in public
health vaccine clinics for pre-school age children and formed part of school-based programs
for school-age children, ensuring accessibility and timely administration. Additionally,
the use of an electronic vaccine registry provides a reliable and standardized method for
tracking immunization status, reducing recall bias that may affect studies relying on self-
reported data. Differences in healthcare policies, vaccine funding, and accessibility across
countries could further explain the observed variations. Future research should explore
how these systemic factors influence vaccine adherence to inform strategies for improving
immunization rates globally.

The most missed vaccination in our RD and HC groups is influenza, despite it being
recommended for both groups in our province. In another rheumatic disease cohort, the
adherence rate was even lower with only 10.2% [9]. But notably, the influenza vaccination is
an annual vaccination, and adherence with this vaccine might be challenging, and subjects
might receive one less than once per year. Additionally, with the HPV vaccine, we observed
a lower adherence rate in the RD group compared to the HC group. The fact that the HPV
vaccine is administered at an age (12+ years) when many in the RD group had already been
diagnosed could have increased the fear of a potential flare of their disease. However, we
cannot categorically state that this is the reason. Therefore, in future studies the reasons for
these results can be explored in larger populations.

In our study, barriers to vaccination differed between the RD and HC groups. The
RD group was primarily concerned about active disease, while the HC group focused on
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vaccination safety. Findings from many studies align with our study. Lawson et al. [16]
demonstrated that errors of omission and failure to address patient concerns were common
reasons for missed vaccinations in SLE patients. In China, vaccination adherence among
rheumatic disease patients is very low, with barriers including perceived lack of benefit,
incorrect beliefs about the seriousness of infections, lack of doctor recommendations,
and safety concerns [13]. In Mexico, patients reported barriers such as not receiving a
recommendation from their rheumatologist, finding the vaccine unavailable, believing
vaccines are ineffective, fearing adverse events, having previously experienced adverse
events, and other reasons [12].

4.1. Recommendations

Healthcare providers, especially family doctors and pediatricians, should be providing
education resources for vaccines and should be proactive in discussing the safety and
necessity of vaccinations, including during periods of active rheumatic diseases.

Additionally, improving access to vaccinations through convenient scheduling and
follow-up reminders can help increase adherence rates, such as by utilizing a dedicated
vaccination center. In such centers, individuals would receive accurate information about
vaccine safety and current guidelines. These centers would also offer the opportunity
to accurately document vaccines and potential side effects, a benefit provided by the
vaccine registry in our province. Furthermore, reinforcing the role of trusted medical
professionals as primary sources of immunization information and ensuring the availability
of comprehensive, up-to-date vaccine information can support parents in making informed
decisions. However, such a database is lacking in many provinces and countries.

4.2. Limitations of Study

This study has several limitations. First, participation was voluntary, which may
induce selection bias due to overrepresentation of proactive individuals. To mitigate this,
we used diverse recruitment methods to reach a broader range of participants. Recall bias
may also affect the validity of the findings, as participants might not accurately remember
past events. We reduced this by using validated questionnaires and cross-referencing
data with available records where possible. The exclusion of children born outside of
Alberta may limit the generalizability of the findings to immigrant populations; future
studies should include a more diverse cohort. Although the sample size is sufficient for
group comparisons, the study was confined to a single tertiary care center. Expanding
to multiple centers in future research could improve generalizability. Finally, the cross-
sectional design limits the ability to assess long-term vaccination adherence, suggesting the
need for longitudinal studies in the future.

5. Conclusions
Our research reveals that most children with RD and HC have received their recom-

mended vaccinations, although notable deficiencies exist, especially regarding influenza.
Despite a solid understanding of contraindications, safety concerns, particularly amidst
active disease, hinder vaccination rates in RD patients. There is a necessity for customized
strategies to address these apprehensions and enhance adherence to influenza vaccinations,
such as proactive dialogues between healthcare professionals and families during standard
consultations. The strategies can also include focused education and regular follow-up to
maximize vaccination uptake in at-risk pediatric demographics.



Vaccines 2025, 13, 384 8 of 9

Author Contributions: Conceptualization S.V. and H.S.; methodology S.V., O.G.V., N.A.J. and H.S.
investigation S.V., R.G., B.O.A. and H.S. writing—original draft preparation S.V., B.O.A., R.G. and
H.S.; writing—review and editing, S.V., B.O.A., R.G., N.A.J., O.G.V. and H.S.; supervision H.S. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study was approved by the Conjoint Health Research
Ethics Board (REB13-1290) of the University of Calgary.

Informed Consent Statement: Informed consent was obtained from all the subjects involved in
the study.

Data Availability Statement: The data are available within the manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References
1. Glück, T.; Müller-Ladner, U. Vaccines: Vaccination in patients with chronic rheumatic or autoimmune diseases. Clin. Infect. Dis.

2008, 46, 1459–1465. [CrossRef] [PubMed]
2. Heijstek, M.W.; de Bruin, L.M.O.; Bijl, M.; Borrow, R.; van der Klis, F.; Koné-Paut, I.; Fasth, A.; Minden, K.; Ravelli, A.; Abinun, M.;

et al. EULAR recommendations for vaccination in paediatric patients with rheumatic diseases. Ann. Rheum. Dis. 2011, 70,
1704–1712. [CrossRef] [PubMed]

3. Jansen, M.H.; Rondaan, C.; Legger, G.E.; Minden, K.; Uziel, Y.; Toplak, N.; Maritsi, D.; van den Berg, L.; Berbers, G.A.; Bruijning, P.;
et al. EULAR/PRES recommendations for vaccination of paediatric patients with autoimmune inflammatory rheumatic diseases:
Update 2021. Ann. Rheum. Dis. 2023, 82, 35–47. [CrossRef] [PubMed]

4. Rondaan, C.; Furer, V.; Heijstek, M.W.; Agmon-Levin, N.; Bijl, M.; Breedveld, F.C.; D’amelio, R.; Dougados, M.; Kapetanovic, M.C.;
van Laar, J.M.; et al. Efficacy, immunogenicity and safety of vaccination in adult patients with autoimmune inflammatory
rheumatic diseases: A systematic literature review for the 2019 update of EULAR recommendations. RMD Open 2019, 5, e001035.
[CrossRef] [PubMed]

5. Kostik, M.M.; Lubimova, N.A.; Fridman, I.V.; Goleva, O.V.; Kharit, S.M. The vaccine coverage and vaccine immunity status and
risk factors of non-protective levels of antibodies against vaccines in children with juvenile idiopathic arthritis: Cross-sectional
Russian tertiary Centre study. Pediatr. Rheumatology. 2021, 19, 108. [CrossRef] [PubMed]

6. Makarova, E.; Khabirova, A.; Volkova, N.; Gabrusskaya, T.; Ulanova, N.; Sakhno, L.; Revnova, M.; Kostik, M. Vaccination
coverage in children with juvenile idiopathic arthritis, inflammatory bowel diseases, and healthy peers: Cross-sectional electronic
survey data. World J. Clin. Pediatr. 2023, 12, 45–56. [CrossRef] [PubMed]

7. Morin, M.-P.; Quach, C.; Fortin, É.; Chédeville, G. Vaccination coverage in children with juvenile idiopathic arthritis followed at a
paediatric tertiary care centre. Rheumatology 2012, 51, 2046–2050. [CrossRef] [PubMed]

8. Balažiová, B.; Kuková, Z.; Mišíková, D.; Novosedlíková, K.; Dallos, T. Real-life vaccination coverage in Slovak children with
rheumatic diseases. Front. Pediatr. 2022, 10, 956136. [CrossRef] [PubMed]

9. Bizjak, M.; Blazina, S.; Markelj, G.; Avcin, T.; Toplak, N. Vaccination coverage in children with rheumatic diseases. Clin. Exp.
Rheumatol. 2020, 38, 164–170. [PubMed]

10. Rollet-Cohen, V.; Mirete, J.; Dingulu, G.; Hofer, F.; Hofer, M.; Woerner, A.; Dommergues, M.-A.; Hentgen, V. Suboptimal
vaccination coverage of recommended vaccines among French children with recurrent autoinflammatory fever syndromes: A
study from the Juvenile Inflammatory Rheumatism cohort. Clin. Rheumatol. 2021, 40, 2855–2864. [CrossRef] [PubMed]

11. Welzel, T.; Kuemmerle-Deschner, J.; Sluka, C.; Carlomagno, R.; Cannizzaro Schneider, E.; Kaiser, D.; Hofer, M.; Hentgen, V.;
Woerner, A. Vaccination completeness in children with rheumatic diseases: A longitudinal, observational multicenter cohort
study in Switzerland. Front. Pediatr. 2022, 10, 993811. [CrossRef] [PubMed]

12. Figueroa-Parra, G.; Moreno-Salinas, A.; Santoyo-Fexas, L.; Gamboa-Alonso, C.; Carrizales-Luna, J.; Hernandez-Galarza, I.;
Galarza-Delgado, D.; Esquivel-Valerio, J. Vaccination in rheumatic disease patients: Results of a pilot quality improvement
program. Rheumatology 2021, 59, 362–366. [CrossRef] [PubMed]

13. Jiang, Y.; Zhang, X.; Lv, Q.; Qi, J.; Guo, X.; Wei, Q.; Liao, Z.; Lin, Z.; Gu, J. Knowledge, attitude, and practice regarding infection
and vaccination in patients with rheumatic diseases in China. Hum. Vaccines Immunother. 2019, 15, 1100–1105. [CrossRef]
[PubMed]

14. Alberta Health Services. Immunization Program Standards Manual. Alberta Health Services. Available online: https://www.
albertahealthservices.ca/cdc/Page10802.aspx (accessed on 1 March 2025).

https://doi.org/10.1086/587063
https://www.ncbi.nlm.nih.gov/pubmed/18419456
https://doi.org/10.1136/ard.2011.150193
https://www.ncbi.nlm.nih.gov/pubmed/21813547
https://doi.org/10.1136/annrheumdis-2022-222574
https://www.ncbi.nlm.nih.gov/pubmed/35725297
https://doi.org/10.1136/rmdopen-2019-001035
https://www.ncbi.nlm.nih.gov/pubmed/31565247
https://doi.org/10.1186/s12969-021-00594-2
https://www.ncbi.nlm.nih.gov/pubmed/34225748
https://doi.org/10.5409/wjcp.v12.i2.45
https://www.ncbi.nlm.nih.gov/pubmed/37034429
https://doi.org/10.1093/rheumatology/kes175
https://www.ncbi.nlm.nih.gov/pubmed/22864995
https://doi.org/10.3389/fped.2022.956136
https://www.ncbi.nlm.nih.gov/pubmed/36034574
https://www.ncbi.nlm.nih.gov/pubmed/31577215
https://doi.org/10.1007/s10067-020-05553-y
https://www.ncbi.nlm.nih.gov/pubmed/33439385
https://doi.org/10.3389/fped.2022.993811
https://www.ncbi.nlm.nih.gov/pubmed/36160778
https://doi.org/10.5114/reum.2021.112349
https://www.ncbi.nlm.nih.gov/pubmed/35079179
https://doi.org/10.1080/21645515.2019.1568160
https://www.ncbi.nlm.nih.gov/pubmed/30689509
https://www.albertahealthservices.ca/cdc/Page10802.aspx
https://www.albertahealthservices.ca/cdc/Page10802.aspx


Vaccines 2025, 13, 384 9 of 9

15. Franczak-Chmura, P.; Tomaszek, M.B.; Sobiesiak, A.; Opoka-Winiarska, V. The vaccination status of patients with juvenile
idiopathic arthritis. Pediatr. Rheumatol. 2018, 16 (Suppl. S2), 128. [CrossRef]

16. Lawson, E.F.; Trupin, L.; Yelin, E.H.; Yazdany, J. Reasons for failure to receive pneumococcal and influenza vaccinations among
immunosuppressed patients with systemic lupus erythematosus. Semin. Arthritis Rheum. 2015, 44, 666–671. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s12969-018-0265-6
https://doi.org/10.1016/j.semarthrit.2015.01.002
https://www.ncbi.nlm.nih.gov/pubmed/25701500

	Introduction 
	Methods 
	Study Design 
	Population 
	Data Collection 
	Ethical Statement 
	Analysis 

	Results 
	Patient Characteristics 
	Vaccination Status 
	Survey Evaluation 
	Information Sources and Satisfaction 

	Discussion 
	Recommendations 
	Limitations of Study 

	Conclusions 
	References

