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A B S T R A C T

National immunization technical advisory groups (NITAGs) develop evidence-based vaccination recommenda
tions. Systematic reviews (SRs) are important tools in that process, but conducting them is very resource- 
intensive. Given the considerable number of immunization-related SRs published and to minimize duplication 
of effort, a more practical approach for NITAGs is to use existing SRs. Among multiple initiatives and resources to 
strengthen NITAGs, the freely accessible SYSVAC registry supports NITAGs in identifying suitable SRs when 
developing vaccination recommendations. Additional SYSVAC courses provide step-by-step training on how to 
use SRs.

This cross-sectional survey was conducted online and involved 108 participants globally. The aim was to 
explore NITAGs user experience with evidence retrieval, to assess impact and use of the SYSVAC resources and 
training needs. Data were collected using a structured questionnaire.

Most of the respondents were > 45 years old (75.9%) and represented 50 NITAGs from all six World Health 
Organization (WHO) regions. In total, 13/50 NITAGs (26.0%) had ease accessing full text publications. The 
preferred data sources to search for evidence were peer reviewed literature via PubMed and the WHO website 
(Strategic Advisory Group of Experts – SAGE – on Immunization). When developing vaccination recommenda
tions, respondents stated using SRs mostly conducted by SAGE, other institutions or NITAGs (83.2%), recom
mendations of other countries (79.4%) and primary studies (73.8%). Respondents from 35 NITAGs stated to use 
the SYSVAC registry to search for evidence, leading to ≥69 recommendations being developed by NITAGs 
globally with its support. Aside existing SYSVAC courses on SR use, there was great interest in training on SR use 
in the development of vaccination recommendations.

Our survey gathered information on evidence use and training needs. Survey results serve as a starting point to 
improve support of NITAGs in developing recommendations.

1. Introduction

The body of evidence accompanying vaccine products accessible in 
the market is rapidly expanding in volume and complexity. Conse
quently, all countries are increasingly confronted by the need to assess 
the existing evidence to take informed decisions on new vaccine 

introductions, schedule adaptations and product optimization.
National Immunization Technical Advisory Groups (NITAGs), by 

advising Ministries of Health, are a key component of independent, 
transparent and country-owned decision-making on immunization [1]. 
The World Health Organization (WHO) recommends that all countries 
establish NITAGs to develop immunization policies using an evidence- 
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based approach [1]. This role has been reemphasized in the Immuni
zation Agenda 2030 (IA2030) endorsed by all WHO Member States in 
2020 [2]. NITAGs ideally comprise 10–15 independent experts from 
diverse fields representing the life course approach (e.g. pediatrics, 
general medicine, infectious disease, epidemiology, public health, and 
immunology), supported by a technical secretariat with dedicated 
funding [1]. As of 2022, 170 WHO Member States reported having a 
NITAG in place, marking an 7.1% increase from 158 reported in 2019 
[3,4]. However, many NITAGs, in particular those which have been 
established recently, face challenges in accessing technical resources for 
synthesizing and assessing relevant literature, essential to fulfilling their 
mandate [5].

Systematic reviews (SRs) are pivotal in the evidence-based devel
opment of vaccination recommendations. Drawing on the best-available 
evidence, SRs comprehensively summarize literature using systematic 
and transparent methodologies to identify relevant studies to a research 
question, select eligible studies for inclusion, appraise their quality and 
synthesize study findings [6]. Conducting SRs requires substantial re
sources, which many NITAGs do not have [7,8]. In the past, different 
NITAGs have conducted or commissioned SRs on similar immunization- 
related topics. As the number of SRs on immunization-related topics 
increased steadily over the past years [9], it is important to avoid 
duplication of efforts on identical subjects and to be able share the body 
of evidence across NITAGs in an easy and user-friendly manner.

Multi-partner initiatives across WHO regions and resources [10–13] 
such as the Global NITAG Network (GNN) exist to share NITAG expe
riences and best practices, to foster networking and capacity building 
through workshops and use of the NITAG Resource Center website 
[14–16]. To support NITAGs globally in identifying suitable SRs, the 
Robert Koch Institute jointly with WHO maintains up to date the SYS
VAC registry of SRs on immunization topics, originally developed by the 
London School of Hygiene and Tropical Medicine, and offers e-learning 
courses (both freely accessible at the NITAG Resource Center: nitag 
-resource.org/sysvac-systematic-reviews) [9,17–19]. To be incorpo
rated in this registry, SRs on immunization topics are identified through 
systematic searches on MEDLINE, Embase, The Cochrane Library, and 
the Living Overview of Evidence (L-OVE) repository. A quality assess
ment using A Measurement Tool to Assess systematic Reviews 2 (AMSTAR 
2) is applied to provide information on the methodological quality of 
included SRs [20]. Additionally, two online training courses are avail
able providing knowledge on how to use the SYSVAC registry and SRs 
[17].

In this context our study aimed (a) to understand characteristics of 
users of the SYSVAC registry and e-learning courses, (b) to investigate 
users' experiences with searching, accessing and retrieving evidence, 
particularly SRs, and (c) to explore the extent to which the SYSVAC 
resources meet user needs when developing vaccination recommenda
tions. Additionally, the study aimed (d) to determine users' experience 
with and interest in training related to SRs.

2. Methods

2.1. Study design

We conducted a cross-sectional survey using a revised Dillman sur
vey methodology [21]. Reporting followed the STROBE (Strengthening 
the Reporting of Observational Studies in Epidemiology) reporting 
standards for cross-sectional surveys [22]. The protocol for this survey 
was specified in advance and is available upon request.

2.2. Setting and participants

NITAG members, secretariats and experts involved in the develop
ment of vaccination recommendations (expanded immunization pro
gramme staff, EPI) globally were eligible to participate in the online 
survey from July, 10 to September, 04, 2023. Eligibility further required 

the contact ability via the WHO and adequate knowledge of English 
language.

The survey was hosted online through Voxco Survey Platform 
(Version 6.0.0.51), a secure software for managing online surveys and 
data collection [23]. Survey invitations including the generic survey link 
were sent to eligible individuals via mailing lists managed by WHO. The 
mailing lists included 437 NITAG members from 122 countries. After 
four weeks and five days before end of data collection, a reminder was 
sent to potential participants. Following online informed consent, par
ticipants answered a 20-min structured questionnaire. No personal data 
were collected, and all data were treated confidentially to maintain 
participants' anonymity.

2.3. Questionnaire

An electronic structured questionnaire consisting of 35 questions was 
developed and piloted by staff of the secretariat of the German NITAG 
and EPI to ensure adequacy and order of the questions, comprehen
siveness of the contents, and skipping patterns. The questionnaire was 
structured into five sections: (i) user characteristics (5 questions), (ii) 
experience in searching for and accessing evidence (4 questions) and 
(iii) using evidence when developing vaccination recommendations (13 
questions), (iv) feedback on SYSVAC resources (9 questions), and (v) 
experience with and interest in training on SR use (4 questions). Most 
questions were closed-ended following a 5-Point Likert scale from “al
ways” to “never” (coded 0–4) with the addition of “don't know” (coded 
5) or dichotomous (yes/no). Some questions were open-ended, e.g. 
suggestions for SYSVAC resource improvement. All questions were sin
gle choice and a skip logic or branching was implemented in the survey 
to tailor questions based on previous answers (see Appendix I for com
plete questionnaire). Participants were offered to complete the survey 
across multiple sessions by an interruption option using a randomly 
generated PIN when starting the survey.

2.4. Variables

User characteristic variables (section (i)) included age, country 
vaccination recommendations are developed for, WHO region, role, 
professional background, and main setting respondents work in. Vari
ables on experience searching for, accessing, and using evidence (section (ii) 
and (iii)) included frequency of ease finding evidence, database use, 
favourite database, full text access, type of evidence use, number of SRs 
being involved in the past year, ease finding SRs, confidence using SRs, 
ease interpreting single or multiple SR, SR language, methodological 
quality or risk of bias assessment of SRs, tools being used for quality or 
risk of bias assessment, and ease of quality or risk of bias assessment. 
Feedback on SYSVAC variables (section (iv)) included frequency of 
registry use, ease finding SRs in registry and in comparison, to other 
databases, relevance of AMSTAR 2 assessment, vaccination recommen
dations developed with help of registry, helpfulness of further details on 
AMSTAR 2 assessment, and helpfulness of e-learning courses. Variables 
on SR training (section (v)) included experience with any training, 
training on SR use, and interest in (additional) training on effective SR 
use. Free text variables included e.g. content or feature suggestions for 
improvement of SYSVAC registry and e-learning courses.

2.5. Data analysis

2.5.1. Statistical analysis
Completed and interrupted questionnaires were considered for 

analysis. Descriptive statistics were reported as mean, medians and 
percentages. Nominal data and ordinal data were described by calcu
lating frequencies with percentages on an item-by-item basis. To enable 
trend estimation, responses on the 5-Point Likert scale were systemati
cally collapsed. Responses designated as “always” and “often” (coded 
0 and 1) were reported as percentage who agreed. Questions primarily 
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concerning individual behaviour were consistently aggregated on an 
individual level. Responses to questions pertaining to the operational 
methodologies of a NITAG as an entity were aggregated on country/ 
NITAG level. Sensitivity analyses were performed of the mean re
spondents' responses per NITAG since participation of respondents 
attributable to a NITAG or NITAG secretariat was not limited. Subgroup 
analysis was used to compare responses between NITAGs across 
different WHO regions, and between SYSVAC users and non-users. 
Kruskal-Wallis test was performed to test for differences across WHO 
regions, and between SYSVAC user and non-user. To enhance sample 
size and statistical certainty, responses on the 5-Point-Likert scale were 
categorized as always/often, sometimes/rarely and never. P-values 
below 0.05 were considered statistically significant. All statistical ana
lyses were carried out using Stata 17® [24].

2.5.2. Content analysis of open-ended responses
Two investigators reviewed and itemized each unique response 

based on a developed codebook into explicit categories. The coding 
strategy was refined following discussion with the co-authors. A fre
quency count was performed to quantify the number and proportion of 
responses in each category.

2.6. Data protection and ethics

Participants provided informed consent online. The study was 
approved by the Data Protection Office of Robert Koch Institute (No. DS- 
2023-095), and the Ethics Committee of Charité-Universitätsmedizin 
Berlin (No. EA2/126/23).

3. Results

3.1. Study population

A total of 108 participants partially or fully completed survey 
(Fig. 1). Withdrawn surveys were excluded from the analysis. The survey 
response rate was 42.1% (184 of 437 invited individuals started survey, 
Fig. 1). Characteristics of all participants, SYSVAC registry users, and 
SYSVAC course users are displayed in Table 1. The majority of partici
pants were older than 45 years of age (75.9%). Fifty of 170 eligible 
countries having a NITAG in place (29.4%) (subsequently referred to as 
NITAGs) were represented by at least one participant in the survey [3]: 
Afghanistan, Albania, Argentina, Armenia, Australia, Azerbaijan, Belize, 
Benin, Bhutan, Canada, Colombia, Denmark, Djibouti, El Salvador, 
Eswatini, Ethiopia, Germany, Ghana, Guatemala, Honduras, India, 
Indonesia, Islamic Republic of Iran, Iraq, Ireland, Lebanon, Libya, 
Madagascar, Maldives, Mauritius, Montenegro, Morocco, Nepal, 
Netherlands, Nigeria, Oman, Paraguay, Qatar, Rwanda, Saudi Arabia, 
Senegal, Seychelles, Syrian Arab Republic, Thailand, Togo, Tunisia, 

United Arab Emirates, United States of America, Zambia and Zimbabwe.

3.2. Users experience searching for, accessing and retrieving evidence

3.2.1. Searching for evidence
In general, the majority of participants (60.2%, 65/108) had ease 

finding evidence when developing vaccination recommendations. 
Among the 108 participants, PubMed was the most frequently used 
database when searching for evidence (75.9%), followed by the WHO 
SAGE website (72.3%) and Google/other search engines (64.9%). Less 
frequently used websites were the International prospective register of 
systematic reviews (PROSPERO, 15.8%), Embase (13.9%), and 

Fig. 1. Participant flowchart. Participant flowchart showing consent and 
completeness of participation in online SYSVAC survey.

Table 1 
Participants characteristics in the SYSVAC survey.

Demographics All 
responses 
n = 108

SYSVAC 
registry 
user n =
57

SYSVAC 
course 
user n =
14

n % n % n %

Age group
18–29 years 1 0.9 1 1.8 0 0
30–44 years 25 23.2 14 24.6 5 35.7
45–59 years 44 40.7 21 36.8 2 14.3
≥60 years 38 35.2 21 36.8 7 50.0

WHO region
Africaa 21 19.4 8 14.0 3 21.4
Americasb 37 34.3 18 31.6 3 21.4
Eastern Mediterraneanc 22 20.4 11 19.3 4 28.6
Europed 20 18.5 14 24.6 2 14.3
South-East Asiae 7 6.5 5 8.8 2 14.3
Western Pacificf 1 0.9 1 1.8 0 0

Role
NITAG Chair 19 17.6 11 19.3 4 28.6
NITAG Core Member 49 45.4 26 45.6 7 50.0
NITAG Secretariat 19 17.6 14 24.6 2 14.3
EPI staff serving as NITAG 
Secretariat

10 9.3 2 3.5 1 7.1

EPI staff not serving as NITAG 
Secretariat 11 10.2 4 7.0 0 0

Profession
Clinical medicineg 28 25.9 20 35.0 5 35.7
Epidemiology 18 16.7 8 14.0 4 28.6
Health economics 1 0.9 1 1.8 0 0
Health systems and delivery 3 2.8 1 1.8 1 7.1
Immunization program 12 11.1 2 3.5 1 7.1
Immunology 6 5.6 4 7.0 1 7.1
Microbiologyh 3 2.8 2 3.5 0 0
Occupational health 2 1.8 0 0 0 0
Public health 20 18.5 11 19.3 1 7.1
Vaccinology 9 8.3 5 8.8 0 0
Otheri 6 5.6 3 5.3 1 7.1

Work setting
Health service (e.g. hospital/clinics) 22 20.4 14 24.6 2 14.3
Ministry of Health 27 25.0 7 12.3 2 14.3
Non-governmental organization 9 8.3 3 5.3 3 21.4
Public health agency 19 17.6 14 24.6 3 21.4
Regulatory authority on medicines 2 1.8 1 1.8 1 7.1
University 23 21.3 14 24.6 2 14.3
Otherj 6 5.6 4 7.0 1 7.1

a participants from 13/38 existing NITAGs (34.2%) [25]
b participants from 9/33 existing NITAGs (27.3%) [25]
c participants from 13/21 existing NITAGs (61.9%) [25]
d participants from 8/51 existing NITAGs (15.7%) [25]
e participants from 6/11 existing NITAGs (54.5%) [25]
f participants from 1/16 existing NITAGs (6.3%) [25]
g incl. pediatrics and adolescent medicine, adult medicine, geriatrics.
h incl. Virology.
i Other: Clinical medicine and epidemiology; Community medicine; Infectious 

diseases; Information sciences; Pediatric medicine and public health; Sociology 
and anthropology.

j Other: Ambulatory pediatrics; Consultancy; Health comission; Ministry of 
National Education; National Academy of Sciences; NITAG.
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Epistemonikos (8.3%). Other databases used are shown in Appendix II 
(Supplementary Table 1 + 2). The majority of respondents stated 
PubMed (41.7%) and the WHO SAGE website (34.3%) to be their 
favourite database/website to search for evidence (Fig. 2).

3.2.2. Accessing evidence
A total of 26.0% NITAGs (13/50) had easy access to full text of 

publications when they are behind a paywall (Fig. 3). In the subgroup 
analysis, access to full text publications varied between NITAGs across 
WHO regions from 7.7% of NITAGs in EMR (1/13) to 50.0% of NITAGs 
in EUR (4/8) (p = 0.45) (Fig. 3).

3.2.3. Retrieving evidence
Regarding type of evidence being used for the development of rec

ommendations, among 107 participants with responses, 83.2% indi
cated to consult SRs, recommendations of other countries (79.4%) and 
primary studies (73.8%). Less frequently consulted resources were 
consumer/stakeholder input (31.8%) and industry reports (23.3%). 
Other resources consulted are shown in Appendix II (Supplementary 
Table 1 + 3). Use of recommendations of other countries (p = 0.04) and 
use of industry reports (p = 0.02) varied across WHO regions (for details 
see Supplementary Table 8, Appendix II). Among respondents using SRs 
as evidence source, 66.0% of NITAGs indicated using SRs conducted by 
SAGE (33/50), 54.0% by other institutions (27/50), and 52.0% by other 
NITAGs (26/50), respectively. Only a minority of NITAGs conduct 
(28.0%, 17/50) or commission (22.0%, 11/50) SRs by themselves 
(Fig. 4A). Conduct of SRs varied between NITAGs across WHO regions 
from 14.3% of NITAGs in SEAR/WPR (1/7) to 46.2% of NITAGs in AFR 
(6/13) (p = 0.91) (Fig. 4B). In the context of recommendation devel
opment, 80.5% of respondents (66/82) stated having being involved in 
≥1 SR in the past year (see bar chart in Supplementary Fig. 1, Appendix 
II).

Regarding use of SRs, 37.0% of respondents (30/81) reported having 
ease finding SRs in general, and 57.6% (57/99) having confidence in 
using SRs effectively when developing recommendations. Furthermore, 
45.5% of respondents (36/79) stated to easily interpret results of a single 
SR and 21.0% (16/76) stated ease interpreting results across multiple 
SRs, respectively. Most of the respondents (60.2%, 47/78) stated to 
frequently interpret findings across multiple SRs (further details in 
Supplementary Table 1, Appendix II). Additional free text responses 
posed the administrative challenge (n = 1) and the dependency of 
available resources or experience when searching for SRs (n = 4). 
Moreover, two respondents emphasized the caution needed when 

interpreting findings across SRs and to use multiple SRs if they are 
published from the same regional country (n = 1 each).

The majority of respondents indicated to use SRs written in English 
language (97.5%, n = 79), followed by SRs in Spanish (18.5%, n = 15) 
and French (14.8%, n = 12) (for further languages see Supplementary 
Table 1, Appendix II).

3.2.4. Quality assessment of SRs
Regarding methodological quality or risk of bias assessment of SRs 

(referred to as quality assessment subsequently), 67.9% of respondents 
(55/81) indicated to frequently conduct quality assessments, 32.4% of 
which use a tool or checklist for quality assessment (further details in 
Supplementary Table 1, Appendix II). Among those, the majority stated 
to use AMSTAR or AMSTAR 2 (29/48, 60.4%) and ROBIS (12/48, 
25.0%). Refer to Supplementary Table 4 for other tools (Appendix II).

Only 24.0% of respondents (18/75) considered quality assessment 
performance as easy. One respondent indicated to seek advice from local 
experts during challenges in quality assessment, while three respondents 
emphasized unease finding respective information for quality assess
ment, its subjective assessment and difficulty understanding the quality 
tools themselves.

3.3. Feedback on SYSVAC resources

Regarding the SYSVAC resources, 57.6% of respondents (57/99) 
indicated to ever have used the registry for evidence search, represent
ing 35 of participating NITAGs globally (9 NITAGs in EMR, 7 NITAGs in 
AFR and AMR each, 6 NITAGs in EUR and SEAR/WPR each) (Fig. 5). 
Among the SYSVAC users, 24.6% (14/57) stated to search the registry 
frequently. There was no difference in SYSVAC registry use across WHO 
regions (p = 0.25). However, 26.8% of respondents (17/56) stated to 
easily find SRs within the registry, and 34.0% (18/53) stated to find SRs 
easier within the registry compared to other databases. Reasons for not 
finding SRs easier within SYSVAC were familiarity to other databases 
and non-intuitiveness (each n = 1). The majority of respondents (74.5%, 
41/55) emphasized the relevance of quality assessment in the context of 
recommendation development and 98.1% of respondents indicated 
providing further details on the methodological quality of SRs included 
in the SYSVAC registry to be helpful (further details in Supplementary 
Table 5, Appendix II).

Moreover, in terms of recommendation development, 50.0% of 
participating NITAGs (25/50) (71.4% among SYSVAC using NITAGs, 
25/35) developed ≥1 recommendation with the help of the SYSVAC 
registry (Fig. 5). Thus, a total of ≥69 recommendations were developed 

Fig. 2. Favourite database to search for evidence. Bar chart of responses from 
108 participants. CDC: Centers for Disease Control and Prevention; NITAG: 
National Immunization Technical Advisory Groups; SAGE: Strategic Advisory 
Group of Experts on Immunization; WHO: World Health Organization.

Fig. 3. Access to full text of publications found online. Stacked bar chart of 
mean responses per NITAG for all NITAGs and stratified by WHO region (n =
50, p = 0.45). AFR: African Region; AMR: Region of the Americas; EMR: Eastern 
Mediterranean Region; EUR: European Region; SEAR: South-East Asia Region; 
WPR: Western Pacific Region.
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by NITAGs across all WHO regions using the SYSVAC registry (≥19 in 
EMR, ≥14 each in AFR, AMR, and EUR, and ≥ 8 in SEAR/WPR, Fig. 5).

Among non-SYSVAC users (n = 42), 78.6% of respondents indicated 
to search the NITAG Resource Center, in which the SYSVAC registry is 
embedded. Among the respondents who did not use the SYSVAC regis
try, 11 (64.7%) stated to be unaware of its existence and 6 (35.3%) not 
to need it.

Regarding SYSVAC e-learning courses, 20.2% of respondents (14/ 
69) from 14 NITAGs (4 NITAGs in EMR, 3 NITAGs in AFR and AMR each, 

2 NITAGs in EUR and SEAR/WPR each) stated to ever have conducted 
any SYSVAC courses. Among SYSVAC e-learning course users, 92.9% 
(13/14) found the courses helpful (further details in Supplementary 
Table 5, Appendix II). Furthermore, SYSVAC course users tended to have 
ease interpreting results from a single SR or multiple SRs more often 
than non-SYSVAC users, respectively (72.7% vs. 45.2%, p = 0.06, and 
45.5% vs. 12.2%, p = 0.09).

3.3.1. Improvement of SYSVAC resources
A total of 8.3% of respondents (9/108) provided 10 analyzable re

sponses to the open-ended questions which features or information to 
include in future updates of the SYSVAC registry, and 4.6% of re
spondents (5/108) provided 7 valid responses for improving the SYS
VAC e-learning courses, respectively (for all responses see 
Supplementary Table A6, Appendix II). Suggestions for improving the 
registry included full text access of not open access publications (n = 2), 
to increase user-friendliness (n = 2), and for the e-learning courses to 
assess the suitability/translation of SR content (n = 2).

3.4. Experience with and need for training on systematic review use

In the context of training, 72.7% of respondents (72/99) had any 
experience with e-learning/online courses or training, of which 33.3% 
(33/99) had any training on SR use in particular. Irrespective of training 
experience, 88.1% (59/67) and 72.7% of respondents (24/33) stated 
having interest in initial training and additional training on using SRs 
when developing vaccination recommendations, respectively (for de
tails see Supplementary Table 7, Appendix II). In free text, respondents 
indicated interest in advanced training and emphasized the dependency 
on the organizing institution (n = 1 each).

Sensitivity analyses showed no substantial change in the results of 
responses trends after analyzing the mean of responses per NITAG, 
indicating the robustness of the data (for details see Supplementary 

Fig. 4. Type of systematic review use. Stacked bar chart of mean responses per NITAG (A) for all NITAGs and (B) conduct of SRs stratified by WHO region (n = 50, p 
= 0.91). AFR: African Region; AMR: Region of the Americas; EMR: Eastern Mediterranean Region; EUR: European Region; NITAG: National Immunization Technical 
Advisory Groups; SEAR: South-East Asia Region; SAGE: Strategic Advisory Group of Experts on Immunization; SR: systematic review; WPR: Western Pacific Region.

Fig. 5. Recommendations developed with the help of SYSVAC registry. Stacked 
bar chart of mean responses per NITAG indicated ever have used the SYSVAC 
registry (n = 35 AFR). African Region; AMR: Region of the Americas; EMR: 
Eastern Mediterranean Region; EUR: European Region; SEAR: South-East Asia 
Region; WPR: Western Pacific Region.
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Table 10 + 11, Appendix II).

4. Discussion

To our knowledge, this is the first global survey among NITAGs on 
experiences with evidence retrieval, SYSVAC and training needs on SR 
use in the context of vaccination recommendation development. Re
spondents representing a total of 50 NITAGs globally participated in this 
survey.

Our findings suggest that access to full text of scientific literature is a 
challenge to many NITAGs and varied between WHO regions. Besides 
limited access due to budget constraints or lack of institutional sub
scriptions, further reasons may be legal and copyright restrictions 
limiting access to full-text articles or language barriers. Surveyed re
spondents indicated that their NITAG mainly consult SRs, recommen
dations of other countries and primary studies when developing 
vaccination recommendations. Interestingly, along use of existing SRs 
conducted by other stakeholders, 14 NITAGs stated to conduct SRs 
frequently themselves. Even 60 respondents stated having been involved 
in ≥1 SR in the past year. SRs involve a rigorous and structured 
approach to synthesize evidence, which can be complex and multifac
eted. Various definitions of evidence synthesis methodologies exist 
[26,27], which can lead to misunderstanding different aspects of the 
process, such as defining systematic searches as the conduct of SRs. 
Understanding the nuances of study selection, data extraction, and ev
idence synthesis requires a certain level of expertise in research meth
odology and evidence-based practice. However, a survey conducted 
among European countries from 2014 showed similar results in SR use 
[28]. In this survey, 25 of 26 NITAGs stated to self-conduct SRs and/or 
consult on SRs conducted by others when developing vaccination rec
ommendations [28]. Additionally, this study showed that only five of 17 
NITAGs conducting SRs reported to use quality appraisal tools for pri
mary studies, and three of eight NITAGs using only SRs conducted by 
others use SR quality appraisal tools [28]. Generally, the guidance from 
the SYSVAC expert panel suggests if a suitable SR addressing the perti
nent question already exist, NITAGs may focus their efforts on adapting 
its findings to local context and supplementing them with other relevant 
or more up-to-date information rather than conduct de-novo SRs [17].

The survey findings suggest that the SYSVAC registry is a practical 
tool for NITAGs to use and benefit from. A total of 57.6% of respondents 
from 35 NITAGs globally used the SYSVAC registry to search for evi
dence, and over 69 recommendations were developed with its support. 
The tool also appears to be straightforward to understand and meet 
users' needs, as suggestions made by respondents for improving the 
registry corroborate (for all responses see Supplementary Table 6, Ap
pendix II). Similar results were obtained during a capacity building 
workshop conducted by WHO in June 2023 with NITAGs in EMR, where 
15/20 participants rated the SYSVAC registry as a useful workshop topic 
(the remaining 5 participants rated it as neutral) [29]. Nonetheless, our 
findings suggest that there is a knowledge gap in terms of SYSVAC 
registry and courses among non-users. Most non-SYSVAC users stated to 
search the NITAG Resource Center for evidence, apparently being un
aware of its association with SYSVAC. However, to effectively support 
NITAGs in the future, it will be important to guarantee the sustainability 
of the SYSVAC repository and to continue to actively promote the use of 
existing SRs by NITAGs globally.

Lastly, in our survey, respondents showed major interest in training 
on SR use when developing vaccination recommendations. To meet this 
demand, several steps can be taken. One approach may be to acknowl
edge and promote existing resources such as the SYSVAC online courses 
or further training tools that are freely accessible at the NITAG Resource 
Center [15]. Using this platform, NITAGs could collaborate more easily. 
Moreover, being part of the GNN network facilitates knowledge ex
change and ongoing learning beyond the existing training resources 
[30].

This study has three main limitations. First, as this study was cross- 

sectional, only association and not causation can be inferred. Lan
guage barrier or differences in cultural perception may have led to 
misunderstandings of questions or responses. For example, the termi
nology of the conduct of a SR versus a systematic search (that may be 
part of a SR approach) might indicate that respondents could have 
interpreted the two terms and what they comprise in different ways. 
However, summarized answers per NITAG were analyzed within sensi
tivity analysis to avoid misinterpretation and to confirm that our find
ings were not driven by multiple participation per person per NITAG. 
Second, dissemination of survey invitations relied on WHO and NITAGs' 
registration to mailing lists. Possibly less engaged NITAGs in interna
tional collaboration and which are currently not part of the GNN have 
not responded to the survey. Third, we aimed to obtain a representative 
sample of NITAGs or staff involved in the development of vaccination 
recommendations globally by recruiting a random sample of NITAGs 
with unlimited participation. It is possible that individuals who chose 
not to participate in the survey had different characteristics and expe
riences regarding evidence use and SYSVAC. However, the characteris
tics and experiences were sometimes retrieved from one person per 
country and were self-reported and might not necessarily represent the 
view of the entire NITAG or other stakeholders involved in NITAG work. 
Moreover, significant turnover of NITAG secretariat staff and members 
requires continuous attention to sensitize colleagues in the NITAG space. 
Since this is the first survey examining NITAG characteristics on evi
dence and SYSVAC use, we believe that these views and information 
constitute a valuable starting point for further improvement of the 
SYSVAC resources and experiences with evidence use. Building on the 
results examined in this survey, future plans include maintaining re
sources by decreasing costs and work load through the utilization of 
artificial intelligence methodologies [31].

5. Conclusions

NITAGs use SRs, recommendations of other countries, and primary 
studies to develop vaccination recommendations. The SYSVAC re
sources have the potential to support NITAGs in identifying SRs on 
immunization-related topics effectively and to train them on the use of 
existing SRs. The dissemination of clear information and targeted 
training can help increase the visibility and awareness of SYSVAC. Re
sults from this survey will inform future SYSVAC improvements to 
enhance the support of NITAGs in developing evidence-based vaccina
tion recommendations and to contribute to the quality of immunization- 
related guidance in countries globally.
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