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Insights into vaccine hesitancy from systems thinking, Rwanda

Catherine Decouttere,? Stany Banzimana,® Pal Davidsen,© Carla Van Riet,? Corinne Vandermeulen,
Elizabeth Mason,c Mohammad S Jalali® & Nico Vandaele?

Objective To investigate vaccine hesitancy leading to underimmunization and a measles outbreak in Rwanda and to develop a conceptual,
community-level model of behavioural factors.

Methods Local immunization systems in two Rwandan communities (one recently experienced a measles outbreak) were explored using
systems thinking, human-centred design and behavioural frameworks. Data were collected between 2018 and 2020 from: discussions with
11 vaccination service providers (i.e. hospital and health centre staff); interviews with 161 children’s caregivers at health centres; and nine
validation interviews with health centre staff. Factors influencing vaccine hesitancy were categorized using the 3Cs framework: confidence,
complacency and convenience. A conceptual model of vaccine hesitancy mechanisms with feedback loops was developed.

Findings A comparison of service providers'and caregivers' perspectives in both rural and peri-urban settings showed that similar factors
strengthened vaccine uptake: (i) high trustin vaccines and service providers based on personal relationships with health centre staff; (ii) the
connecting role of community health workers; and (iii) a strong sense of community. Factors identified as increasing vaccine hesitancy (e.g.
service accessibility and inadequate follow-up) differed between service providers and caregivers and between settings. The conceptual
model could be used to explain drivers of the recent measles outbreak and to guide interventions designed to increase vaccine uptake.
Conclusion The application of behavioural frameworks and systems thinking revealed vaccine hesitancy mechanisms in Rwandan
communities that demonstrate the interrelationship between immunization services and caregivers' vaccination behaviour. Confidence-
building social structures and context-dependent challenges that affect vaccine uptake were also identified.

Abstracts in G H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Rwanda has a strong immunization system,' a well-organized
vaccine supply system and a well-functioning community
health worker (CHW) programme.” As a result, national im-
munization coverage rates are high and new vaccines are
introduced swiftly.>* Nevertheless, some communities still face
local disease outbreaks due to underimmunization. A major
driver of underimmunization is vaccine hesitancy,” which is
defined by the World Health Organization (WHO) as “delay
in acceptance or refusal of vaccination despite availability of
vaccination services.”® According to WHO, “vaccine hesitancy
is complex and context specific, varying across time, place,
and vaccines” and is one of the top 10 global health threats.*”

Factors influencing vaccine hesitancy can be categorized
using the 3Cs framework: (i) confidence; (ii) complacency; and
(iii) convenience.® As psychological, sociological and environ-
mental drivers are paramount in instigating the behavioural
changes required to address vaccine hesitancy,”'’ understand-
ing the contextual relationships between vaccine hesitancy
and socioeconomic determinants of health is crucial.''-*¢
Additionally, better understanding of vaccine hesitancy is
needed to achieve the sustainable development goals, including
universal access to quality vaccines.” WHO’s Immunization
Agenda 2030 highlights the importance of people-centredness
for understanding the context-specific root causes of vaccine
hesitancy and for co-designing solutions.'®"” However, the
literature has major gaps on: (i) the analysis of human-centred
design approaches; (ii) the relationship between beneficiaries

and service delivery; and (iii) incorporating the interaction
between hesitancy factors into policy and intervention design.®

For our study of underimmunization drivers in a low-
income country, we focused on measles in Rwanda, because:
(i) measles is highly contagious and there were indications
of underimmunization; (ii) measles increases morbidity and
mortality because it erases the immune memory and increases
susceptibility to other infectious diseases;*>*' (iii) despite
long-standing vaccination programmes, eradication has
not been achieved globally according to the Global Measles
and Rubella Strategic Plan 2012-2020;* and (iv) the second
measles vaccine dose was designated a performance tracer
in the Immunization Agenda 2030." Moreover, the measles
programme is monitored by WHO and the Rwandan govern-
ment, which can provide data for future quantitative models.
In Rwanda, the measles vaccination programme has been quite
successful: it achieved a national coverage rate above 85%
for the second measles and rubella vaccine dose in 2015 and
reached the target national coverage rate of 95% for the first
dose in 2017."%* The first measles and rubella vaccine dose is
administered 9 months after birth and, since 2015, the second
dose is administered 15 months after birth. Despite these
achievements, Rwanda still faces sporadic measles outbreaks
(e.g. in Western Province in 2019).*

To inform policy design and to improve immunization
levels, we aimed to study the mechanisms underlying vac-
cine hesitancy in Rwanda that contributed to local underim-
munization for measles and a subsequent measles outbreak.
We conducted an analysis of immunization service delivery

? Research Center for Access-to-Medicines, Naamsestraat 69, 3000 Leuven, Belgium.

® East African Community Regional Centre of Excellence for Vaccines, Immunization and Health Supply Chain Management, University of Rwanda, Kigali, Rwanda.

¢ System Dynamics Group, University of Bergen, Bergen, Norway.
4 Leuven University Vaccinology Center, KU Leuven, Leuven, Belgium.

¢ Massachusetts General Hospital Institute for Technology Assessment, Harvard Medical School, Cambridge, United States of America.

Correspondence to Catherine Decouttere (email: catherine.decouttere@kuleuven.be).

(Submitted: 31 December 2020 — Revised version received: 5 August 2021 — Accepted: 5 August 2021 — Published online: 28 September 2021)

Bull World Health Organ 2021,99:783-794D

doi: http://dx.doi.org/10.2471/BLT.20.285258 783



Research
Vaccine hesitancy mechanisms, Rwanda

Catherine Decouttere et al.

Fig. 1. Immunization system diagram
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Notes: The immunization system diagram is a high-level conceptual model of a national immunization system that was developed to engage stakeholders in
immunization system assessment and sustainable redesign.” The left side illustrates planned immunization (i.e. routine immunization and planned immunization
campaigns) guided by a national immunization plan, and the right side illustrates emergency immunization (i.e. immunization in response to disease outbreaks).
Loops R1 to R4 are reinforcing feedback loops that cause change in the same direction and loops B1 and B2 are balancing loops that cause change in the
opposite direction. See Decouttere et al. for more information.” The focal point of the immunization system diagram is vaccination and all efforts in the system
are geared towards service delivery. Vaccination depends on three fundamental so-called flows that need to be synchronized at every vaccination session:

(i) child (represented in the diagram by population well-being); (i) nurse (represented by workforce and infrastructure); and (iii) vaccine (represented by vaccine
distribution). Successful vaccination leads to better population health status, although only after a delay. From population health status, there are several loops
that affect both planned and emergency immunization, but in different ways.

in both a rural community and a peri-
urban community between 2018 and
2020 and derived a conceptual model of
vaccine hesitancy to assist in the design
of sustainable interventions.

Methods

Our study design was based on WHO’s
framework for health system building
blocks and an already published im-
munization system diagram (Fig. 1).*>*
In analysing vaccine uptake, we applied
systems thinking and behavioural
frameworks such as the 3Cs framework
and the behavioural drivers theory.****-!
First, we assessed how underimmu-
nization was influenced by the three
so-called immunization service flows:
(i) the vaccinee (child); (ii) the health-
care workforce (nurse); and (iii) vaccine
availability (vaccine). Second, we con-
ducted in-depth interviews with health
centre staff and collected secondary
data (e.g. on vaccine orders, invento-
ries and disease outbreaks). Based on
our findings, we interviewed children’s
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caregivers to understand local factors
influencing vaccine hesitancy. Then, we
used the 3Cs framework to categorize
factors reported by caregivers and health
centre staff.® Finally, we derived causal
relationships between behavioural
drivers, vaccination intent and vacci-
nation uptake by analysing the vaccine
hesitancy factors identified and present
these relationships in causal loop dia-
grams. These diagrams are helpful for
understanding complex systems and for
developing interventions.”>** All causal
relationships in the causal loop diagrams
and vaccine hesitancy factors were vali-
dated and explained during additional
discussions with health centre staff.

Participants

We interviewed 11 vaccinators and staff
of the Expanded Programme on Immu-
nization at three district hospitals, six
health centres in a peri-urban setting in
Kicukiro District, Kigali Province and
five health centres in a rural setting in
Ngororero District, Western Province.
Additional details are available from

the data repository.’” At the community
level, we interviewed caregivers at two
health centres: one in rural Ramba in
Ngororero District, where there was a
measles outbreak in 2019, and one in
Gahanga in the Kicukiro District. After
a measles outbreak in July 2019, one
of the Ramba health centre’s outreach
posts became the Sovu health centre
to be closer to people in the catchment
area. Although these two locations
share the same climate, epidemiologi-
cal characteristics and health systems,
they have different geographical and
socioeconomic characteristics (Table 1).
We attended two vaccination sessions
at health centres and one outreach vac-
cination session in both communities.
Each caregiver present was invited to
participate in the study (i.e. a conve-
nience sample) by having a face-to-face
interview in or near the session waiting
room. After the purpose of the research
was explained, 161 caregivers partici-
pated: they were predominantly female
and included both experienced mothers
and mothers of firstborns.
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Data collection and analysis

In-depth discussions were conducted
with staff at the 11 health centres (data
repository)* between September 2018
and November 2019 by three senior re-
searchers and between December 2019
and February 2020 by one researcher.
Discussions lasted 60 to 120 minutes
and followed a topic guide (more details
available in the data repository).*? Four
researchers analysed data in field notes
and photographed documents.

After one day’s training, six Rwan-
dan data collectors conducted semis-
tructured interviews with caregivers
in November 2020 (data repository).*
Conversations lasting 7 to 12 minutes
were held in Kinyarwanda, translated
into English by the interviewer and
later discussed with a supervisor and
the research team to reach a consensus
on interpretation. Then, two researchers
analysed factors associated with vac-
cine hesitancy using Excel (Microsoft
Corporation, Redmond, United States
of America) and four researchers clas-
sified these factors. One researcher
held additional discussions with health
centre staff between April and Decem-
ber 2020 to validate the findings (data
repository).*

Three researchers used the main
underlying mechanisms of vaccine
hesitancy identified by the analysis to
construct causal loop diagrams, which
illustrate the interconnections between
different factors and show feedback
loops. The feedback loops can be ei-
ther reinforcing (i.e. cause change in
the same direction) or balancing (i.e.
cause change in the opposite direction).
The study was approved by the Rwanda
National Ethics Committee (No. 195/
RNEC/2019) and is reported according
to consolidated criteria for reporting
qualitative research.*

Results

During data collection at the 11 health
centres, we found no evidence of vac-
cine stock-outs in 2018 or 2019. More-
over, there were no human capacity
limitations that resulted in immuniza-
tion services being unavailable and
national immunization coverage rates
were above 90%. However, measles
outbreaks occurred because of a lack
of timely immunization. The suspected
cause was reluctant vaccine uptake
rather than limited vaccine availability.
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Table 1. Characteristics of two participating communities, study of vaccine hesitancy,

Rwanda, 2018-2020

Characteristic

Community

Ramba and Sovu®

Gahanga

Geographical context

Rural community, hilly and
remote landscape, limited
road infrastructure and long
distances to the health centre

Peri-urban community with
relatively short distances to the
health centre (i.e. less than 5 km or
2 hours travel time)

(i.e. more than 5 km or 2 hours

travel time)

Socioeconomic
context

mining
Location of local
district hospital
Population

Western Province

22% of the population live in
extreme poverty,” and many
men are employed in coltan

Kabaya, Ngororero District,

64000 (50% Ramba health

9% of the population live in extreme
poverty,” and the affordability of
transport is less problematic than in
Ramba or Sovu

Masaka, Kicukiro District, city of
Kigali

67000

centre and 50% Sovu health

centre)
Weekly vaccination
sessions at fixed
locations or outreach

posts 2020)

Measles outbreak July 2019 in the Sovu
since 2018 catchment area
Migration No significant in or out

migration

2-4 at the Ramba health
centre and 1-3 at the Sovu
health centre (since 1 January

1-2 (fewer outreach services due
to shorter distances and more
affordable transport)

None

Increasing number of people
settling in the area as they flee
Kigali's city centre where property
prices are continuously increasing.
Some clients visited health centres
other than the one they were
assigned to

¢ After a measles outbreak in July 2019 at one of the Ramba health centre’s outreach posts, that post
became the Sovu health centre to be closer to people in the catchment area.

Vaccine hesitancy
Service providers’ perspective

Interviews with Expanded Programme
on Immunization staff at the Ramba
and Sovu health centres, the Gahanga
health centre and nine neighbouring
health centres revealed contextual and
behavioural factors that contributed to
vaccine hesitancy. These factors were
categorized according to the 3Cs frame-
work (i.e. confidence, complacency
and convenience) using a determinants
matrix (Table 2; available at https://www
.who.int/publications/journals/bulletin/).®
Vaccination service providers reported
that confidence is increased by trust in
immunization service delivery and that
a good relationship between caregiv-
ers and both nurses and CHWs is key.
However, the time health centre staff
could spend with each caregiver and the
resulting quality of care were affected
by an increased workload due to high
peri-urban immigration rates of up
to 10% per year, paperwork and other
responsibilities.
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We found that complacency was
successfully reduced by: (i) organizing
6-monthly mother-and-child health
weeks; (ii) regular community meet-
ings (umuganda and w'ababyeyi or
mothers’ evenings); (iii) educational
sessions before vaccination sessions;
and (iv) individual contacts between
CHWs and caregivers. However, in rural
settings, mothers tended to deprioritize
or forget immunization of older children
because of other tasks and because they
had little contact with health centres in
the 6-month interval between the first
and second measles and rubella vaccine
doses. This factor increased compla-
cency and, combined with low disease
surveillance in Sovu (which led to un-
detected measles cases), contributed to
the 2019 measles outbreak. CHW's were
regarded as playing a crucial role in con-
necting mothers to antenatal care and
vaccination services. However, concerns
were raised about the sustainability of
CHW programmes.

With regard to convenience, the
availability of immunization services

785
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Research

was negatively impacted by the supply
of measles and rubella vaccine being
limited outside of health centres due
to a desire to reduce wastage of multi-

dose vials. In addition, poor families,
particularly in rural areas, were unable
to attend sessions at health centres
because of travel costs, distance, safety
or the time required. In peri-urban
settings and at district and central
levels, the efficiency of, and the level
of attendance at, outreach services were
reported to benefit from the support of
CHWs. As well as forgetting the second
vaccine dose at 15 months, experienced
mothers associated the dispensing
of mosquito nets at 9 months (at the
time of the first dose) with the end of
childhood immunization, even after the
second dose had been introduced. The
main factor mentioned by Expanded
Programme on Immunization and
peri-urban health centre staff as having
a negative effect on convenience was

time-saving strategies such as holding
vaccination sessions on market days
were regarded as having a positive
impact on convenience and also on
the provision of nutritional and family

planning services. Finally, interviewees
and drop-outs (i.e. vaccine defaulters).

categorized using the 3Cs framework
(Table 3). With regard to confidence,
was reported to stem from respect for
providers, including nurses and CHWs.
peri-urban settings. The impact of gov-

from all levels and settings said that
paper-based data management made it
difficult to monitor late immunizations
Factors associated with vaccine hesitan-
cy reported in interviews with caregivers
in Ramba, Sovu and Gahanga were also
caregivers reported no concerns about
vaccine quality and trusted vaccines.
Additionally, in rural settings, trust
CHWSs were more often reported as a
source of information in rural than in
ernment information campaigns seemed
greater in peri-urban settings.

a long waiting time. In rural settings,

Caregivers’ perspective
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With regard to complacency, caregiv-
ers did not mention misinformation on
social media in either setting. Carelessness
and forgetting were considered to be the
main reasons for underimmunization,
particularly when mothers had older chil-
dren, more tasks and different priorities.
ied considerably between rural and peri-
urban settings, with differences in travel
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distances and waiting times. In the rainy
season, travelling safely with young chil-
dren was complicated in rural areas and
immunization was delayed; some people
relied completely on outreach services.

Comparing perspectives

Both service providers and caregivers
largely agreed on the strengths of the vac-
cination programme but identified differ-
ent challenges (Box 1, based on Table 2
and Table 3). By considering caregivers’
insights, immunization providers were
able to obtain a broader perspective on
their services, which in turn provided a
basis for designing future interventions.
For example, the introduction of an ef-
ficient digital data management system
could help tackle the multiple challenges
perceived by immunization providers
while maintaining an appointment sys-
tem well regarded by caregivers.

Causal loop diagrams

The causal relationships between the
main factors affecting vaccine hesitancy
identified in interviews with vaccination
service providers and caregivers are il-
lustrated in three causal loop diagrams
in Fig. 2 (available at https://www.who
.int/ publications/journals/bulletin/),
for confidence, complacency and con-
venience, respectively. Fig. 3, which is
a composite of these three diagrams,
indicates that vaccine uptake is governed
by three key factors: (i) trust in vaccina-
tion; (ii) community engagement; and
(iii) access to vaccination. As vaccine
uptake evolves, six feedback loops are
activated (Fig. 3): three balancing B
loops and three reinforcing R loops that
can increase or decrease trust, engage-
ment or access. These loops illustrate
the dynamic nature of the system. The
same factors and loops were identified
in both rural and peri-urban settings
but their relative impact on vaccination
uptake differed. For example, in rural
settings, access to vaccinations was
reduced by a lack of outreach services
and information campaigns, whereas,
in peri-urban settings, workload pres-
sure on the immunization system had a
negative impact on trust in vaccination.

To maintain measles vaccination
coverage at the desired level of over 95%,
behaviour that increases vaccine uptake,
as indicated by loops in the causal loop
diagram (Fig. 3), must be actively pro-
moted by health interventions. For ex-

ample, government-led information and
vaccination campaigns, community ad-
vocacy and direct communication from
CHWSs during home visits all regularly
boost the perceived benefit of vaccina-
tion and community engagement. The
disruption caused by the coronavirus
disease 2019 (COVID-19) pandemic
affected the 3Cs: (i) convenience was
diminished because vaccination ses-
sions were smaller and less accessible;
(ii) confidence was reduced by height-
ened pressure on the system and fear
of infection at the health centre; and
(iii) complacency was increased by less
contact between CHWs and caregivers.

The composite causal loop dia-
gram can also be used to illustrate
the circumstances that led to the 2019
measles outbreak in Sovu (Fig. 4). First,
community and caregiver engagement
with the second measles and rubella
immunization dose for children aged

Research
Vaccine hesitancy mechanisms, Rwanda

15 months was low because mothers had
other priorities, perceived their children
as stronger due to being older, or were
not aware of the second dose. Second, in
the absence of outreach services, health
centres did not know which children
were underimmunized. Therefore, the
need for an additional immunization
campaign or outreach services was not
recognized. The resulting outbreak trig-
gered a new immunization campaign
and further investigations. Eventually,
a new health centre was established in
the affected area, which reduced the
previously underimmunized popula-
tion’s dependency on both outreach
services and immunization campaigns.
The ongoing development of digital data
management systems at health centres
will support this change. In addition,
CHWs can help bridge the gap between
caregivers and the health system and can
assist in surveillance.

Box 1.Vaccination service providers’ and caregivers’ perspectives on the strengths of,
and challenges to, the measles vaccination programme in rural and peri-urban

Rwanda, 2018-2020

Strengths
All interviewees:

- CHWs provide information, mobilize caregivers and follow up vaccines;

- health centre staff provide information;
- confidence in vaccination is high;

- thereis an intrinsic motivation to improve health; and

+community support.

Vaccination service providers:

- health ministry committed to supporting CHWs and mother-and-child health weeks.

Caregivers:
- vaccination cards;
- information provided by radio;
- high service quality; and
- appointments system.

Challenges
All interviewees:

- outreach services needed for poor and hard-to-reach families.

Vaccination service providers:

- high staff turnover and workload and need for training;

- tracing of vaccine defaulters inefficient;

- outreach services for measles and rubella vaccination inadequate; and
- mothers missing the second measles and rubella vaccine dose for their children.

Caregivers:

- difficult vaccination access in the rainy season;

- long distances to health centres; and
- long waiting times.

CHW: community health worker.
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Fig. 3. Composite causal loop diagram of factors affecting vaccine hesitancy, Rwanda, 2018-2020
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Notes: This diagram is the composite of the three causal loop diagrams in Fig. 2. Factors affecting vaccine hesitancy were categorized using the 3Cs framework
as related to confidence, complacency or convenience.? The R loops are reinforcing feedback loops that cause change in the same direction and the B loops are
balancing loops that cause change in the opposite direction.

Fig. 4. Composite causal loop diagram of factors affecting vaccine hesitancy during a measles outbreak, Rwanda, 2019
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Discussion

Our analysis of factors influencing vac-
cine hesitancy in Rwanda offers several
insights. For example, trust in vaccina-
tion and social cohesion are factors that
can be leveraged in various settings.
However, the differences we identified
between rural and peri-urban settings in
the ease of travel indicate that solutions
for vaccine hesitancy and vaccine policy
design are dependent on the setting, even
for the same vaccine in the same country.
Both vaccination service providers (i.e.
Expanded Programme on Immunization
staff and CHWs) and caregivers thought
that the accessibility of vaccination ses-
sions and the quality of the immunization
service were important influences behind
underimmunization. However, the in-
sights we obtained from service providers
and caregivers revealed they had differing
perspectives, which provided an op-
portunity for collective learning and for
increasing vaccine uptake.

Some service delivery policies had
unintended consequences. For instance,
according to national guidelines, multi-
dose vaccine vials must be used at fixed
sites rather than at both outreach posts
and fixed sites to reduce wastage. This
policy may increase vaccine hesitancy by
reducing access to, or the convenience
of, vaccination for people dependent on
outreach services. Moreover, in some
places in Rwanda, there used to be a
financial penalty if a child was not reg-
istered with the vaccine system at birth.
Consequently, families whose children
were born at home were often deterred
from visiting health centres due to mis-
information that the penalty still existed.
Conversely, this lasting fear of a financial
penalty may incentivize some pregnant
mothers to engage with vaccination.

Our findings illustrate the crucial
role of community engagement in
building system resilience. Causal loops
can be strengthened or weakened by
external elements, such as interven-
tions made in response to a measles
outbreak. For instance, communication
within communities can be leveraged by
prolonging CHW programmes, thereby
enhancing social cohesion. In contrast,
the COVID-19 pandemic induced the
perception that health centre visits were
unsafe. This perception, combined with

the temporary cancellation of commu-
nity awareness activities and educational
sessions at health centres, resulted in
immunization being delayed until mid-
August 2020. The speed at which vaccine
uptake was restored after the disruption
showed the resilience of the system.*>*

As outreach services are a cor-
nerstone of measles immunization
programmes in some populations, their
sustainability will affect future immu-
nization programmes. The efficiency of
outreach could be increased by focusing
efforts on hard-to-reach populations
or by establishing temporary outreach
posts during the rainy season. Depen-
dency on outreach services could be
reduced by opening new health-care
delivery points or by providing physical
or financial support to enable caregivers
to travel to health centres, both of which
would enhance the sustainability of the
immunization system.

Our study of two settings in Rwanda
revealed leverage points that cut across
several factors influencing vaccine
hesitancy (i.e. one specific intervention
can impact multiple loops within the
immunization system). For example,
we found that the connecting role of
CHWSs was pivotal and that they could
function as a high-potential leverage
point because they have a direct impact
on two feedback loops in Fig. 3: the
balancing convenience loop (i.e. iden-
tifying the need for outreach and vac-
cination campaigns) and the reinforc-
ing complacency loop (i.e. increasing
awareness of the benefits of vaccination
through home visits).”” Furthermore, the
digitization of local immunization data,
such as the immunization status of the
population (irrespective of the point of
vaccination), could guide targeted and
timely preventive interventions (e.g.
catch-up vaccinations in the child’s
second year of life), assist in campaign
planning and help trace defaulters. Nev-
ertheless, the factors affecting vaccine
hesitancy can change over time (e.g.
in response to vaccine-hesitant social
media influencers).”

Our study has limitations. First, the
presence of a well-functioning vaccina-
tion delivery system in Rwanda may
make it more difficult to generalize our
findings. Second, although we carefully
selected the study settings, they were

Bull World Health Organ 2021;99:783-794D| doi: http://dx.doi.org/10.2471/BLT.20.285258
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limited in number and our findings
relate to only rural and peri-urban
communities. More research is needed
on urban and other settings. Third,
we were not able to interview caregiv-
ers who are not present at vaccination
sessions. However, interviewees were
asked about the motivations of caregiv-
ers who missed sessions. Similarly, we
interviewed only CHWs and other vac-
cination service providers who spoke on
behalf of their teams, which may have
introduced bias. Finally, the COVID-19
pandemic complicated fieldwork.

In addition to overcoming these
limitations, future research could build
on our insights and causal loop dia-
grams to develop a human-centred,
collaborative approach to identifying
leverage points that could be used to
design sustainable interventions for
minimizing vaccine hesitancy. More-
over, our systems thinking approach
and factors influencing hesitancy could
be integrated with initiatives like the
Vaccine Confidence Project,”® which
contains a tool for mapping confidence
globally_12,14,39,40 .
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Résumé

Analyse de I'hésitation vaccinale a I'aide de la pensée systémique au Rwanda

Objectif Analyser I'hésitation vaccinale menant a une immunisation
insuffisante et a une épidémie de rougeole au Rwanda, mais aussi
développer un modele conceptuel de facteurs comportementaux a
I'échelle communautaire.

Méthodes Nous avons examiné les systemes d'immunisation locaux
dans deux communautés rwandaises ('une ayant récemment subi une
épidémie de rougeole) en utilisant la pensée systémique, une approche
centrée sur I'humain et des cadres comportementaux. Les données
ont été récoltées entre 2018 et 2020 aupres de plusieurs sources:
les discussions avec 11 prestataires de services liés a la vaccination
(hopitaux et centres médicaux); des entretiens avec 161 aides-soignants
du département pédiatrique dans divers centres médicaux; et enfin,
neuf entretiens de validation avec le personnel des centres médicaux.
Nous avons classé les facteurs conditionnant I'hésitation vaccinale
conformément a la regle des 3 C: confiance (confidence), sous-estimation

du danger (complacency) et commodité (convenience). Un modéle
conceptuel des mécanismes d'hésitation vaccinale assorti de boucles
de rétroaction a également été élaboré.

Résultats D'apres une comparaison entre les perspectives des
prestataires de services et aides-soignants, tant en milieu rural que
périurbain, des facteurs similaires renforcent la prise vaccinale: (i)
un degré de confiance élevé envers les vaccins et les prestataires de
services, fondé sur les relations entretenues avec le personnel des
centres médicaux; (i) le réle d'intermédiaire joué par les agents de
santé communautaires; et enfin, (iii) un fort sentiment d'appartenance
a la collectivité. Les facteurs qui ont tendance a accroitre I'hésitation
vaccinale (parmi lesquels figurent I'accessibilité aux services et 'absence
de suiviadéquat) varient entre prestataires de services et aides-soignants,
ainsi que selon les milieux. Le modéle conceptuel pourrait servir a
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identifier les moteurs de la récente épidémie de rougeole, et orienter
les actions destinées a améliorer la prise vaccinale.

Conclusion ['application des cadres comportementaux et de la pensée
systémique ont révélé les mécanismes qui sous-tendent I'hésitation
vaccinale au sein des communautés rwandaises, et qui prouvent la

Research
Vaccine hesitancy mechanisms, Rwanda

corrélation entre les services d'immunisation et le comportement des
aides-soignants en la matiere. Nous avons également découvert des
structures sociales de restauration de la confiance ainsi que des défis
qui, en fonction du contexte, ont un impact sur la prise vaccinale.

Pesiome

MoHumaHune HegoBepUsA K BaKLMHALMM Ha OCHOBE CUCTEMHOTO MbilwneHus, PyaHaa

Llenb V13yunTs HepoBepyie K BakLMHaLmu, Beayllee K HeJOCTaTOYHOM
MMMYHM3aLML 1 BCMbILKE KopK B PyaHae, a Takxke paspaboTaTb
KOHLienTyanbHyto Mofesb NosefeHUYeCKMX GakTOPOB Ha OOLWMHHOM
YPOBHe.

MeTopabl boinn M3yyYeHbl MECTHbIE CUCTEMbI MO UMMYHM3aLUML B
[BYX PyaHAWNCKMX 0OLWMHax (OAHa 113 KOTOPbIX HeaBHO Nepexina
BCMbILIKY KOPK) C MCMOMb30BAHMEM CUCTEMHOMO MbILLEHNA,
[13aiiHa, OPUEHTMPOBAHHOIO Ha NMOTPEBHOCTHN YenoBeka, 1
noBefeHuYeCKNx CTPYKTYp. bbinv cobpaHbl faHHbIe B nepurop ¢ 2018
no 2020 rof B pe3ynsTate 06CykaeHW ¢ 11 NocTaBMKammn ycnyr
B 061aCTV BaKUMHaLMK (TO €CTb NepCoHanom OoMbHWL, 1 LIEHTPOB
34PaBOOXPaHeHNA), MHTEPBbIO C 161 NMLOM, OCYLLECTBAAWMM
yXOf 33 A€TbMM B LIEHTPAX 30PAaBOOXPAHEHNA, U IEBATU OLEHOUHbIX
MNHTEPBbLIO C MEPCOHANOM LIeHTPa 34paBooxpaHeHna. QakTopsl,
BNVAOLME Ha HeOBepYe K BaKLMHALWMK, Oblav KnaccudrumposaHbi
C MUCNonb30BaHMeM «CUCTeMbl 3 GakTOpPOB»: AOBepwue,
Y[OBNETBOPEHHOCTb KM3HEHHOW cUTyauuneln 1 yaobcTteo. beina
pa3paboTaHa KOHLENTyanbHasa MOAEb MEXaHV3MOB HeJOBEPUA K
BaKUMHaLUWW C 06paTHOW CBA3bIO.

Pesynbratbl CpaBHeHWE MHEHM MOCTABLWMKOB YCIyr 1 finL,
OCYLIECTBAAIOLLMX YXO[, B CENbCKUX U MPUTOPOAHbLIX paioHax

MOKa3aso, YTo YBENMYEHMIO OXBaTa BaKLMHaLWen CnocobcTBoBanm
aHanornuyHole dakTopsbl: (i) BoICOKOE AoOBepue K BaKLMHAM 1
MOCTaBLMKaAM YCIyr, OCHOBAaHHOE Ha JIMYHbBIX OTHOWEHUAX C
nepcoHanom LeHTpa 34paBooxpaHenus; (i) cBAsylowan posb
MECTHBIX MeANUNHCKMX paboTHMKOB; (iii) CMNbHOe 4yBCTBO
obuwHocTn. MakTopbl, MAEHTUONUMPOBAHHBIE KaK pacTyllee
HefoBepue K BakLMHaUWy (Hanpumep, LOCTYNHOCTb OBCNYKMBaHWA
1 HeAOCTaTOYHOe Nocnefyiollee HabnoAeHve), PasnUanicb Mexay
NOCTaBLUMKaMM YCIYT U LMK, OCYLIECTBASIOWMMM YXOf, @ Takke
mexay paroHamut. KoHLeNTyanbHyto MOAeNb MOXHO UCMOMb30BaTb
[NA 0ObACHEHWA NPUUMH HeZlaBHE BCMbILIKM KOPW 1 1A pa3paboTKn
MEepPOMPUATIIA, HANPABEHHbIX Ha YBENNYEHVE OXBaTa BaKLMHALIUEN.
BbiBoa [MpumMeHeHe NoBeAeHYECKNX CTPYKTYP Y CUCTEMHOTO
MbIWEHNUA BBIABUIO B PYaHAMNCKMX OOWMHAX MeXaHU3Mbl
HepoBepusA K BakUMHALIMM, KOTOPble IEMOHCTPUPYIOT B3aMMOCBA3b
MeXay UMMYHW3aUMOHHbBIM OBCNYKMBAHUEM W MOBeAEHVEM
NINL, OCYWECTBAAWMX YXOf, B OTHOWEHWN BaKUMHaUMK. beinn
Takxe onpefeneHbl couranbHble CTPYKTYpbl, CNOCobCTByIoLME
YKpenneHunio JOBEPWA, 1 KOHTEKCTHO 3aBUCHMble Npobaembl,
BAVSIOLLME Ha OXBAT BaKLMHALMEN.

Resumen

Reflexiones sobre la reticencia a las vacunas desde el pensamiento sistémico en Ruanda

Objetivo Estudiar la reticencia a las vacunas que ha causado la falta
de vacunacién y la aparicion de un brote de sarampién en Ruanda, y
desarrollar un modelo conceptual a nivel comunitario de los factores
de comportamiento.

Métodos Se analizaron los programas locales de vacunacion en dos
comunidades de Ruanda (una de las que experimenté un brote de
sarampion hace poco) mediante el uso de marcos de pensamiento
sistémico, de disefio centrado en el ser humano y de comportamiento.
Los datos se recopilaron entre 2018 y 2020 a partir de conversaciones
con 11 proveedores de servicios de vacunacion (es decir, personal de
hospitales y de centros sanitarios); entrevistas con 161 cuidadores de
nifios en centros sanitarios; y 9 entrevistas de validacion con personal
de centros sanitarios. Los factores que influyen en la reticencia a la
vacunacion se clasificaron mediante el modelo de las 3 C: confianza,
complacencia y conveniencia. Asimismo, se elaboré un modelo
conceptual de los mecanismos de reticencia a la vacunacion que incluye
ciclos de retroalimentacion.

Resultados Una comparacion entre las perspectivas de los proveedores
de servicios y de los cuidadores, tanto en entornos rurales como

periurbanos, indico que factores similares reforzaban la adopcién de
las vacunas: i) la gran confianza en las vacunas y en los proveedores
de servicios gracias a las relaciones personales con el personal del
centro sanitario; ii) el rol de conexion de los profesionales sanitarios de
la comunidad; y iii) el gran sentido de pertenencia a la comunidad. Los
factores identificados que aumentan la reticencia a las vacunas (por
ejemplo, la accesibilidad a los servicios y el seguimiento insuficiente)
difieren entre los proveedores de servicios y los cuidadores y entre los
distintos entornos. El modelo conceptual se podria utilizar para explicar
los factores que influyeron en el reciente brote de sarampién y para
orientar las intervenciones disefiadas con el objetivo de aumentar la
adopcion de vacunas.

Conclusién La aplicacion de marcos de comportamiento y del
pensamiento sistémico reveld mecanismos de reticencia a las vacunas
en las comunidades de Ruanda que evidencian la interrelacion entre
los servicios de vacunacion y el comportamiento de vacunacion de los
cuidadores. También se identificaron las estructuras sociales de fomento
de la confianza y los desafios especificos del contexto que afectan a la
adopcion de las vacunas.
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Fig. 2. Causal loop diagrams of factors affecting vaccine hesitancy, by factor category, Rwanda, 2018-2020

Confidence Complacency Convenience
. + Health literacy
fustin Vaccmanon and mobility
vaccination Protected populanon
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Notes: Factors affecting vaccine hesitancy were categorized using the 3Cs framework as related to confidence, complacency or convenience.® The R loops are
reinforcing feedback loops that cause change in the same direction and the B loops are balancing loops that cause change in the opposite direction.

For confidence, reinforcing factors represented by the R loop include: (i) respectful relationships with health centre staff and community health workers engenders
trust in vaccine services; (i) mothers overcome fear of being late for immunization when they know the nurse and feel welcome; (ii) multiple contacts between
the caregiver and nurse increases trust; and (iv) an entry in the mother-and-child booklet indicating immunization has been completed is encouraging for both
caregivers and their families. Balancing factors represented by the B loop include: (i) long waiting times; (ii) short contact times between nurse and caregiver,
which give the nurse little time to explain vaccination (one reason was numerous administrative tasks and demands from other vaccination programmes); and

(iif) suspension of educational sessions before vaccinations during the coronavirus disease 2019 pandemic.

For complacency, reinforcing factors represented by the R loop include: (i) a well-protected population experiences fewer cases of disease, which increases the
perceived benefit of vaccination and community engagement. Balancing factors represented by the B loop include: (i) a decline in cases of disease lowers both
awareness of the threat to young children and the perceived importance of vaccination; and (ii) caregivers worry less about their children’s health as they grow up,
which increases complacency and can lead some to deprioritize their vaccination appointments.

For convenience: reinforcing factors represented by the R loop include: (i) families that are healthy, literate and financially stable are more likely to understand their
appointment schedule and can afford to travel to health centres to vaccinate their children. Balancing factors represented by the B loop include: (i) the risk of a
disease outbreak is increased in poorly protected populations (which can be remedied by immunization campaigns and enhanced vaccination services, including
outreach).
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