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Abstract 

Introduction During an infectious disease outbreak, primary preventive pre‑exposure vaccination (PPV) could sub‑
stantially increase the potential for its control, if uptake is sufficiently high. An important tool to increase PPV uptake, 
are communication strategies, with tailored messages targeted to modify determinants for PPV uptake. Here, we take 
the example of the 2022 mpox multicountry outbreak, as we inform the development of communication strategies 
by applying a theoretical framework for selecting effective communication strategies.

Methods The theoretical framework Intervention Mapping (IM) was applied during the outbreak to inform com‑
munications [program]. Steps included: 1. Creating a logic model of the problem [not accepting PPV] by reviewing 
available literature, conducting an online survey among people at risk of mpox exposure, and consulting commu‑
nity‑members, healthcare‑and communication professionals; 2. Creating a matrix of change [from lower to higher 
PPV acceptance]; and 3. Selecting theory‑based methods and practical applications for communication messages 
to achieve the intended behaviour change (getting vaccinated).

Results The program objective was to promote PPV uptake in people at risk of mpox exposure. Important change‑
able determinants identified included perceived risk and severity of mpox, importance to protect against mpox 
[attitude], experienced effectiveness of vaccination and side‑effects [response efficacy], and social norm. Theory‑
based communication methods for optimizing these determinants include provision of facts [increasing knowledge], 
personalized risk and scenario‑based risk information [addressing risk perception/severity], elaboration, arguments 
[stimulating a positive attitude], gain framing [increasing perceived response efficacy], guided practice [increasing 
skills/self‑efficacy in overcoming barriers] and social norm approach [demonstrating positive norm]. Other key impor‑
tant factors include that communication delivery is uniform (across channels), clear, accessible, and with stigma‑free 
messaging, and that is well‑timed and repeated.
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Conclusion IM provided a valuable tool in selecting communication methods to promote mpox vaccination uptake. 
These methods can be used to (more quickly) produce and implement a communication program in the context 
of possible future, vaccine‑preventable, infectious disease outbreaks.

Keywords Mpox, Vaccination, Prevention, Intervention Mapping, Communication

Introduction
Vaccination is an effective strategy in controlling, vac-
cine preventable, infectious disease outbreaks, provided 
that uptake is sufficiently high [1]. Well designed and 
well delivered persuasive communication messages could 
contribute to uptake, by targeting determinants that may 
influence vaccination behaviour. The design of the con-
tent of these messages and strategies for their delivery 
are thereby vital. An example of an outbreak for which 
vaccination was a control strategy, is the mpox (formerly 
named monkeypox) multicountry outbreak that occurred 
in 2022 in Europe and worldwide in countries where it 
had not been endemic. The large number of cases, its fast 
spread over multiple countries and mode of transmission 
(sexual) was never seen before, and required immediate 
public health action. In this outbreak, gay, bisexual and 
other men who have sex with men and transgender peo-
ple (GbMSM/TGP) were disproportionally affected [2, 3], 
and communications were targeted to this group. Various 
public health control measures were installed to reduce 
mpox spread, including early diagnosis, (self-)isolation 
of patients, contact tracing and post-exposure vaccina-
tion. The involvement of communities and the provision 
of information for behavioural risk reduction options was 
also vital. Several countries in Europe, Canada, and the 
United States, could offer primary preventive pre-expo-
sure vaccination (PPV), by offering their scarce vaccine 
supplies to the group of people at highest risk for expo-
sure. This report focuses on designing communications 
on the public health strategy of PPV.

The desire for fast deployment of PPV for high-risk 
populations in the context of the mpox outbreak has 
challenged healthcare professionals, policy makers, and 
communication officers. Under great time pressure, they 
needed to quickly develop and deliver effective persua-
sive communication messages to promote PPV uptake. 
It would be helpful to already have had evidence-based 
and theory informed communications in place, for re-use 
or adaption. In the context of pandemic preparedness, 
this report informs and facilitates the development pro-
cess of effective communication strategies to promote 
uptake of vaccination. It does so by applying the planned 
and systematic approach of Intervention Mapping (IM), 
that allows for targeting theoretical change methods to 
changeable behavioural (PPV uptake) determinants, and 
for translating these methods into practical applications 

tailored to the context, needs and preferences of the 
focus population [4]. The IM approach guides both the 
development and evaluation of implementation of a com-
munication program (or other health promotion inter-
vention). IM consists of six iterative steps: (1) developing 
a logic model of the problem, (2) identifying program 
outcomes and objectives, (3) selecting intervention meth-
ods, (4) integrating methods and practical applications 
into an organized program, (5) planning for program 
adoption, implementing and sustainability, and (6) plan-
ning for evaluation [5]. All steps integrate behavioural 
theories, expert opinions, needs of the focus population, 
and (practical) evidence using the Core Processes [6]. 
Development of communication messages can be a time-
consuming process, and IM has previously been proven 
to be an efficient tool, by outlining these Core Processes 
to develop messages fast and with sufficient empirical 
and theoretical support, and engendering community 
engagement [7].

In this paper, we describe the use of IM in an outbreak 
setting, to develop communication strategies, and apply 
the case example of mpox. The process and results are 
described regarding the design of communication strate-
gies to promote PPV uptake among people at high risk of 
mpox exposure This description is intended as a model 
for use in future program development in infectious dis-
eases outbreaks in focus populations, where vaccination 
can be a key public health control measure.

Methods
An overview of the six IM steps can been found in 
Table 1. In this paper, we focus on describing and apply-
ing Steps 1–3, which are concerned with finding methods 
to inform the development of communication messages 
during the mpox outbreak.The authors of this paper did 
not carry out IM step 4–6 to produce a program, but we 
briefly described these steps to inform the production 
and evaluation of the program.

The work of this paper, and its (intermediate) results, 
were at the time of the 2022 outbreak directly com-
municated (by N.D; Y.E) to the experts in charge of the 
mpox communication program nationally. These experts 
included the Dutch Public Health Institute for Pub-
lic Health and Environment (RIVM), and the national 
expertise organisation STI AIDS Netherlands. Thereby, 
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this work could directly contribute to optimisation of the 
design and delivery of communication messages during 
the outbreak.

Within each step of IM, the ‘Core Processes’ were 
used to identify the important literature, apply appro-
priate theories and collect essential additional research 
data [6]. In all steps, consultancy of experts and commu-
nity involvement are necessary. Therefore, a partnership 
between researchers and experts in the field of communi-
cation, sexual health and infectious diseases, intervention 
development and implementation science, psychology 
and epidemiology has been established from the start:

• An epidemiologist in the field of sexually transmitted 
and other infectious diseases

• A senior researcher in the field of sexual health and 
prevention

• A senior researcher in the field of health promotion 
and intervention mapping

• A senior researcher in the field of infectious disease 
epidemiology and control

• A researcher in the field of vaccination hesitancy
• Infectious disease specialists (doctors and nurses)
• Communication experts from the national STI/AIDS 

organization and RIVM
• Community representative (from MSM  community 

board)

Step 1: develop a logic model of the problem
In step 1, the health problem was analysed, followed 
by an exploration of vaccination behaviour and related 
determinants. The aim was to create a Logic Model of 
the problem, (a) showing the health problem, (b) related 

behaviours of focus population (and including the envi-
ronment context), and (c) reputed modifiable determi-
nants of these behaviours. This model can be used to 
formulate objectives stating what is needed to change 
these determinants in the next step. We started by con-
sulting sexual health nurses, infectious disease phy-
sicians, and prevention specialists, and conducted a 
literature review to describe the health problem related 
to the mpox outbreak and available measures for pre-
vention. For the non-systematic literature review, we 
searched studies published in peer-reviewed journals 
via PubMed or retrieved from governmental databases 
(GOV.UK). The novelty of the health problem required 
a broad search to identify all relevant literature about 
mpox and hereby gaining insight into the experienced 
health complaints, affected populations and available 
preventive measures. Therefore, the key term used was 
mpox (and all related terms) and studies were included 
from 2022 onwards to ensure the studies were related to 
the recent mpox outbreak.

At the time of performing the IM steps 1–3 (during the 
2022 outbreak) scarce data were available on vaccine will-
ingness, and no data were available on vaccine accept-
ance for mpox and related changeable determinants. To 
gather the needed information, our team conducted an 
online survey consisting of 59 (closed or open-ended) 
questions, to assess vaccine acceptance. Acceptance was 
measured as willingness to get vaccinated when the vac-
cine is offered. The survey questions were informed by a 
community advisory board of MSM and by multidiscipli-
nary professional experts. Respondents were GbMSM/
TGP, who were recruited by convenience sampling via 
social media and on site, at HIV outpatients clinics, 
Centers for Sexual Health, and sex-on-premises venues. 

Table 1 IM step 1–3 in a nutshell, applied to an infectious disease outbreak

In this case example: the intervention (program) are communication messages; the targeted behavioural outcome is vaccination uptake

Step 1: Logic model of the problem

• Create a partnership with healthcare professionals, communication officers, policy makers and representatives of the focus population
• Assess the outbreak and physical and psychosocial impact on public health and individual quality of life
• Identify available preventive measures, such as vaccination
• Formulate the program objective, stating what is needed to increase uptake of preventive measures
• Assess behavioural and environmental causes of not using these preventive measures
• Create a logic model of the problem

Step 2: Matrices of change objectives

• Formulate behavioural outcomes, stating which preventive behaviours [vaccination uptake] are needed in which population
• Formulate performance objectives, stating which sub‑behaviours are needed to reach the outcome behaviour (vaccination uptake)
• Select important and changeable determinants of behavioural outcomes [vaccination uptake]
• Combine performance objectives with determinants in change matrices, resulting in specific and measurable change objectives, stating sub‑steps 
to reach the performance objectives

Step 3: Selection of change methods

• Selection of theory‑ and evidence‑based methods to change the determinants of the health behaviour [vaccination uptake] and to address organiza‑
tional, community and societal factors to affect the environment
• Translate methods into practical applications to ensure that change methods are useable and tailored to the current outbreak context
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Recruitment was between 20 July to 5 September 2022, in 
the Netherlands.

The survey assessed a range of changeable determi-
nants on the individual level. These were derived from 
the Protection Motivation Theory (Rogers), Health 
Belief Model (Luger) and Theory of Planned Behaviour 
(Fishbein & Ajzen) and were assessed by beliefs state-
ments on a five-point Likert-scale.

Needs in programmatic and organisational aspects 
of communication and vaccination (yielding infor-
mation on changeable environmental determinants) 
were further measured by an open-ended question 
and were inductively coded by two researchers. A 
detailed description of the survey, measures, methods 
and results used are reported in Dukers-Muijrers et al. 
2022 [8].

The selected scope of this paper is to provide an 
outline of the behavioral outcome (vaccination) in 
GbMSM/TGP, based on changeable determinants on 
the individual level. Other important changeable deter-
minants and environmental aspects (e.g. programmatic 
and organisation aspects of the vaccination offer) were 
addressed in Step 5 and the discussion section. Fur-
thermore, we only briefly addressed the behavioural 
outcome in professionals (implementation of the com-
munications) in IM Step 4–6.

Step 2: matrices and change objectives
In step 2, change objectives were created, which are 
the basis for selecting effective theory-based change 
methods.

Firstly, behavioural outcomes were formulated, stat-
ing which health behaviours are needed from people 
to prevent the health problem. Secondly, performance 
objectives were formulated, which are sub-behaviours 
needed to reach the overall outcome behaviour. Impor-
tant and changeable determinants of these health (sub-)
behavioural outcomes were selected. Assessment of 
importance of determinants was based on the outcomes 
of our survey. Assessment of changeability was based on 
general insight about behavioural change. To complete 
this step, we created matrices that combine the perfor-
mance objectives with the determinants to create change 
objectives.

Step 3: change methods
In step 3, the change objectives were linked to theory- 
and evidence-based change methods. A change method 
is a technique for influencing the determinants of behav-
iours and environmental conditions. We selected the best 
fitting change methods based on those as formulated by 

Kok et al. (2016) [9]. Subsequently, we described practical 
applications to tailor these change methods to the focus 
population (GbMSM) and the context in which the inter-
vention will be conducted (an outbreak situation).

Results
Step 1: Logic model of the problem
Step 1.a. Assessment of the health problem and preventive 
measures

Epidemiology Mpox is a zoonotic disease caused by the 
mpox-virus [10]. The disease is endemic in some regions 
of Central and West Africa. Since May 2022, outbreaks 
of mpox have been reported in several countries in 
Europe and worldwide. The rapid spread, large number 
of cases, and transmission mode, was never seen before. 
The mpox outbreak has been declared as a Public Health 
Emergency of International Concern by the WHO Direc-
tor-General on July 23 (until May 2023) [11]. Since the 
start of the mpox outbreak and as of 6 December 2022, 
20 934 confirmed cases of mpox have been reported from 
29 EU/EEA countries, of which 1247 reported cases in 
the Netherlands [12]. The weekly number of mpox cases 
reported in the EU/EEA peaked in July 2022 and a steady 
declining trend has been observed since.

Physical health symptoms Mpox disease may begin 
with a combination of the following symptoms: fever, 
headache, chills, exhaustion, asthenia, lymph node swell-
ing, back pain and muscle aches. However, these systemic 
prodrome symptoms do not always precede the onset of 
rash and have been absent in up to almost 50% of cases in 
the 2022 outbreak [13, 14]. A centrifugal maculopapular 
rash starts from the site of primary infection and rapidly 
spreads to other parts of the body. A majority of cases 
presented with rash in the anogenital region and ingui-
nal lymphadenopathy [2]. Oropharyngeal involvement 
including oral lesions, tonsilitis and peritonsillar abscess 
causing pain and difficulty swallowing, and epiglottitis 
affecting breathing, also occurred [15]. The lesions pro-
gress, usually within 12 days, simultaneously from the 
stage of macules to papules, vesicles, pustules, crusts, 
and scabs, before falling off. Most mpox cases experi-
ence mild to moderate symptoms typically lasting two 
to four weeks followed by complete recovery. A minority 
of cases in the 2022 outbreak have been hospitalized for 
management of pain or complications such as secondary 
skin infections, abscesses, difficulty swallowing or for iso-
lation purposes. Severe complications are reported but 
rare [2]. Sporadic fatal cases have also been reported [16].

Psychosocial impact Previous outbreaks of infec-
tious diseases, such as HIV, Ebola and COVID-19, have 
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contributed to development of a variety of mental health 
concerns [17, 18]. The mpox outbreak was accompanied 
by health-stressors such as fear, panic, anxiety, anger, 
exhaustion, social isolation, financial loss, and impor-
tantly, also stigma [19]. The expectation and the expe-
rience of stigma was crucial. For example, this led to 
changing the diseases name from ‘Monkeypox’ to ‘mpox’. 
Also, the uncertainty surrounding a new infectious dis-
ease likely caused mental stress [19].

Preventive measures Several public health control 
measures have been installed during the mpox outbreak. 
These include early diagnosis, (self-)isolation of patients, 
contact tracing and vaccination of contacts, and PPV 
using smallpox vaccines. Due to scarce vaccine supplies, 
PPV was offered only to a small group of individuals at 
high risk of exposure to mpox. To organize access, eligi-
bility criteria for a PPV offer were formulated in several 
countries in Europe, Canada and the United States. In the 
Netherlands, GbMSM/TGP at high risk for mpox were 
invited for vaccination by personal email or letter, based 
on patient registries of the public health Centres for Sex-
ual Health (CSH), HIV outpatient clinics, or GPs. People 
eligible for PPV were GbMSM/TGP participating in (or 
on a waiting list for) the national pre-exposure prophy-
laxis program for HIV (HIV-PrEP), were living with HIV 
and deemed at mpox risk (when they tested for hepatitis 
C, as a proxy for risk behaviour, or when deemed at risk 
by the HIV-nurse), or had according to a CSH registry 
in the past six months an STI diagnosis (syphilis, gon-
orrhea, or chlamydia), was notified for STI/HIV, or had 
more than three sex partners according to the national 
eligibility criteria in 2022. Several studies in Europe 
indicated a high willingness to accept mpox vaccination 
among GbMSM/TGP when they would be invited (70 to 
85%) [8, 20, 21]. Actual uptake of PPV is yet unknown, as 
there are no reliable data on the number of invited people 
and vaccinated among invited.

The health problem was defined as the physical and 
psychosocial health burden of mpox among GbMSM/
TGP at high risk of exposure to mpox. The related 
behavioural problem addressed is low acceptance and 
hereby suboptimal uptake of PPV among people at 
high risk of mpox who are actively offered PPV in the 
Netherlands.

Program objective The objective of our program was to 
enhance mpox vaccination uptake among people at high 
risk of mpox exposure and who were eligible for PPV 
(according to the ruling 2022 national eligibility crite-
ria). Still, as the here included evidence to build the pro-
gram was based on the wider focus group of people at 

risk of mpox, including those who were not offered PPV, 
the information in this report is also applicable to the 
broader group of GbMSM/TGP at risk and a situation in 
which priority criteria for PPV were to be changed.

Step 1.b. Identification of behavioural and environmental 
causes of the health problem

Risk behaviour: not vaccinating against mpox The risk 
behaviour is defined as not accepting vaccination and 
subsequently not getting vaccinated for mpox after a PPV 
offer. Since the behaviour could not be observed at the 
time of the current study (around the start and early PPV 
roll-out), the key determinant for behaviour was meas-
ured, which is acceptance, or willingness to act on the 
behaviour in a given situation (here: being offered PPV). 
Survey results demonstrated a high acceptance, i.e. 82%. 
Several subgroups were identified to be slightly less likely 
to accept vaccination, including people living in less 
urbanized areas, people without mpox-vaccinated social 
network members, and people who lacked social connec-
tion to GbMSM/TGP community.

Step 1.c. Changeable determinants at the individual level
Determinants related to a health problem, in this case 
unwillingness to vaccinate against mpox among people 
at risk for mpox, include determinants that can likely be 
influenced by targeted communication messages. The 
survey identified the following key determinants, i.e. 
perceived risk and severity, concerns about mpox, per-
ceived importance (attitude) to protect against mpox, 
perceived response efficacy of vaccination (that vacci-
nation protects against disease), trust in governmental/
public health information about mpox vaccine and the 
perceived social norm, to be associated with vaccine 
acceptance [8]. All these determinants were reported 
with high scores by most survey-participants [8], mean-
ing that the room for improvement of these determinants 
was likely limited at the time of the outbreak (when the 
survey was conducted). Risk perception as well as the 
other determinants may change with a changing epide-
miological situation, which has consequences for the 
communication messages and its targeted determinants. 
For example, to promote vaccination uptake in  situa-
tions where disease cases have declined, communication 
strategies may focus on maintenance of enduring positive 
attitudes towards vaccination in people with a risk for 
exposure.

The survey’s open questions, further identified stigma 
as important. For example, survey respondents sug-
gested to use messaging that related mpox to behav-
ioural exposure risks and networks of gbMSM/TGP 
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people who were disproportionally affected rather than 
to specific population groups (e.g. framing as ‘gay dis-
ease’). The available literature shows that various types of 
stigma represent a major barrier to health-seeking behav-
iour [22]. Stigma has been associated with the actual 
experience of and the fear of discrimination and nega-
tive societal attitudes because of a particular condition 
[22]. Compared to the general population, marginalized 
groups, including GbMSM/TGP, are often subjected to 
higher levels of stigma [23]. Venereal and dermatologi-
cal diseases are often stigmatized, especially those caus-
ing visible disfigurements. Various types of stigma, such 
as self-stigma, public stigma, and stigma from health-
care providers, contribute to health vulnerabilities, and 
undermine the implementation of public health interven-
tions, such as PPV [23].

An open-ended question in the online survey revealed 
opportunities for improvement in the communications 
used at the time (of the survey during the outbreak). 
These included unclear or missing information about:

• the development and longer history of the vaccine 
that was offered.

• effectiveness and side-effects of the vaccine.
• the public health goal of the mpox vaccination cam-

paign.
• who is invited (and who is not), and when for 

mpox vaccination (program planning and eligibil-
ity criteria).

• about preventive options for mpox other than vacci-
nation.

This open-ended question revealed further issues with 
the communications at that time, including:

• conflicting information about mpox and vaccina-
tion operations at different information channels and 
from different healthcare providers in various geo-
graphical areas.

Another open-ended question revealed environmental 
determinants that hampered vaccination uptake, which 
included:

• the lack of an option to make your own appointment 
for vaccination (at time and location that is [more] 
feasible) or to self-register for vaccination (rather 
than to wait for a personal invitation-letter), incon-
venient/longer travel distance to clinics to get vacci-
nated and limited available time slots.

In practice, communication officers were challenged 
to formulate communication messages on vaccine 

effectiveness, since the evidence was evolving and there 
was uncertainty about exact vaccine effectiveness. From 
the available research evidence, it is known to be impor-
tant to communicate various different preventive options 
that people may have to minimize risk, including advan-
tages and disadvantages of these options, while being 
open about what is already known and (still) uncertain 
(and requires further study). Further, it is known that 
uniformity in messages is important for building trust. 
However, it is a challenge to maintain uniform commu-
nication messages throughout. For example, respond-
ents of the survey [8] indicated that general practitioners 
provided different information about mpox vaccination 
than Public Health Service STI clinics, which was found 
confusing.

Based on the Protection Motivation Theory, Health 
Belief Model and Theory of Planned Behaviour, the iden-
tified determinants, and the above mentioned challenges 
and barriers, we created a logic model of the problem as 
shown in Fig. 1.

Step 2: Matrices of change objectives
Outcomes, performance objectives and change objectives
To promote mpox vaccination uptake among individuals 
at high risk of mpox exposure (eligible to receive vaccina-
tion), the following behavioural outcome was formulated: 
person at high risk for exposure and/or for transmit-
ting mpox gets vaccinated against mpox. Three perfor-
mance objectives (PO) were formulated: person at risk 
decides to get vaccinated against mpox (PO1), person at 
risk makes an appointment or accepts the appointment 
for mpox vaccination (PO2), and person at risk goes to 
vaccination-offer to get the vaccine (PO3). Based on the 
outcomes of our online questionnaire and previous stud-
ies, the most relevant and changeable determinants for 
each PO were selected: knowledge and awareness, risk 
perception (susceptibility and severity), attitude (per-
ceived importance of vaccination), perceived response 
efficacy, skills and self-efficacy to overcome barriers and 
perceived social norms (Table  2). When targeting these 
determinants with communication messages, the vital 
aspects ‘stigma’ and ‘trust’ were integrated, by having 
all information being stigma-free (stigma-reducing) and 
having trusted sources deliver the communication-mes-
sages and in a uniform way across channels. Examples 
(indicated by survey respondents) include to ‘acknowl-
edge that mpox is transmitted by specific behaviour and 
is not gender and sexual identify associated’ and to ‘using 
a credible source for the target group involving GbMSM/
TGP themselves. Furthermore, we identified changeable 
environmental factors. These include organisational bar-
riers, e.g. no possibility to self-register or make your own 
vaccination appointment at a suitable time or location, 
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and a lack of interprofessional alignment in information-
provision resulting in conflicting information and con-
fusing messaging. These environmental factors are used 
to formulate the performance objectives for healthcare 
and communication professionals in step 5 (implementa-
tion plan), not further detailed in this paper.

Step 3: Change methods
Change methods linked to change objectives
The selected theoretical change methods, linked to the 
selected changeable determinants, for people at high risk 
of mpox are described in Tables 3 and 4. For example, con-
sciousness raising is used as the main theoretical change 
method to increase people’s knowledge about mpox signs 
and symptoms, the epidemiological mpox situation at the 
time, and the public health goal of the mpox PPV cam-
paign. Information should be understandable, clear, non-
stigmatizing, uniform and timely, be provided repeatedly, 
and come from multiple trusted sources. Using the Elabo-
ration Likelihood Model, central information process-
ing is stimulated, resulting in more stable and enduring 
positive attitudes towards vaccination. This is done by 
addressing cultural similarity, reasoning and arguments 
using a set of meaningful premises and a conclusion of 
why mpox vaccination is beneficial for oneself and the 
community. This adds meaning to the information that 
is processed by providing personally relevant, surprising, 
repeated, and easily understandable information, using 

characteristics of the focus population in source, message 
and channel. A last example is the Social Norm Approach 
to stimulate a positive social norm towards vaccinating 
against mpox, by providing information about the pro-
portion in the community, willing to get vaccinated, actu-
ally is vaccinated, or that supports vaccination.

Step 4 to 6
In step 4, the communication strategy (intervention) is 
designed and a production plan is created. The authors 
of this paper not carried out this step at the time, rather 
during the outbreak informed the producers of the mpox 
vaccination campaign and information campaign about 
the important target determinants and which methods 
could be used to (i) increase the accessibility of the vac-
cination offer, (ii) increase uniformity, clarity and acces-
sibility of the information, and (iii) increase vaccination 
uptake. The producers are policy makers, healthcare pro-
fessionals, and communication officers of national infec-
tious diseases control and STI organizations. The authors 
(N.D. and Y.E.) presented the findings and suggested the 
Intervention Mapping derived matrices for change; we 
did so in various interdisciplinary meetings and also by 
distributing a factsheet among professionals (in Dutch 
https:// www. ggdzl. nl/ profe ssion als/ publi caties/ facts 
heets- en- rappo rten/).

Communication messages need to be visible for the 
focus population (GbMSM/TGP), and therefore multiple 

Fig. 1 Logic model of the problem regarding mpox burden and related behaviour and determinants

https://www.ggdzl.nl/professionals/publicaties/factsheets-en-rapporten/
https://www.ggdzl.nl/professionals/publicaties/factsheets-en-rapporten/
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and diverse types of channels should be used to dissemi-
nate information. Such channels include not only the 
specific channels that only target the focus population 
(e.g., dating-apps), but also mainstream media, general 
health websites, on site venues at clinics, at places where 
people get together, and using specific community-based 
channels [8]. Alongside the mode of delivery (channels), 
the timing of messaging and frequency of delivery is 
important.

In step 5, an implementation plan is developed to 
ensure that implementers of the intervention adopt, 
implement and maintain the program (i.e. the commu-
nication messages) as intended. For this step, we formu-
lated the following behavioural outcome: professionals 
inform and motivate people at high risk for mpox, in 
the context of eligibility, to get vaccinated. Thereby, 
we defined the following performance objectives: the 
described professionals: should provide factual, under-
standable, non-stigmatizing information about mpox 
symptoms, transmission routes and current epidemio-
logical situation (PO1); stimulate people at risk for mpox 
to appraise the advantages of mpox vaccination above the 
disadvantages (PO2); provide honest, understandable and 
uniform information about the goal of mpox vaccination 
campaign, triage criteria and underlying reasons of this 
triage (PO3); provide clear and uniform (non-conflicting 
between regions or different healthcare providers) infor-
mation about making an appointment for mpox vacci-
nation (PO4); and remove practical barriers, by creating 
easily accessible appointment systems, enabling vaccina-
tion at outreach locations, and ensuring privacy at clinics 
(PO5).

Information in the communications may change and 
must be updated quickly during an outbreak. Therefore, 
a central coordination and steering is needed from one 
expert organization (such as STI AIDS Netherlands) to 
ensure uniformity in information across channels in dif-
ferent regions and from different healthcare organiza-
tions. Currently, in 2023, the number of mpox cases are 
low. Nevertheless, the vaccination of people at high risk 
of mpox exposure might remain important to prevent 
a potential rise of cases. For this reason, The Nether-
lands installed a second vaccination offer in the summer 
of 2023, where people could self-apply for vaccination 
(rather than only based on personal invitation as in 2022). 
This adaptation was based on research findings [8].

These outcome and performance objectives are applica-
ble to both professionals developing a mpox vaccination 
campaign (programmatic information) as to profes-
sionals who are involved in organisational (vaccination) 
aspects or are in direct contact with clients. These out-
comes and performance objectives should also ensure 
that identified organisational and programmatic barriers 

(environmental aspects) will be lowered for access to 
information and actual vaccination.

In step 6, an evaluation plan is developed. In IM, evalu-
ation is continuously used in all steps to optimize the 
intervention. For an effect evaluation for the mpox com-
munication strategy, changes in the specific and measura-
ble outcomes stated in Step 2 (changes in the behavioural 
outcome, which is vaccination uptake, the performance 
objectives and the selected determinants) will need to be 
assessed.

As the mpox communication will be implemented in 
real-world and having a control group for effect evalua-
tion is not feasible (nor ethical), a pre-post implementa-
tion evaluation of optimized communication strategies 
would be helpful to evaluate effectiveness.

A process evaluation is recommended to understand 
why (or why not) the program objectives were obtained. 
Process measures are closely linked to the outcomes 
stated in Step 5 (adoption, implementation, and con-
tinuation as intended) and the performance objec-
tives, and could include: ‘Did healthcare professionals 
feel sufficiently capable to inform the focus population 
about mpox, about the vaccination, and for making an 
appointment’, ‘Did the communication reach the focus 
population’, ‘To what level were communication messages 
changed in the actual roll-out at media channels’ and 
‘How did the focus population perceive the information 
provided in the communication messages; was it under-
standable, uniform, stigma-free’.

Discussion
The 2022 mpox outbreak challenged healthcare profes-
sionals, policymakers and communication officers to 
develop communication messages to promote uptake of 
vaccination under high time pressure. Here, we demon-
strated that a theoretical framework, i.e., intervention 
mapping, can be used to guide the process of selecting 
behaviour change methods that are important in increas-
ing vaccination uptake among people at risk of mpox. 
This guide of systematic development thereby informs 
epidemic preparedness and response, for focus popula-
tions such as GbMSM/TGP. Persuasive communication 
strategies about mpox vaccination have been imple-
mented in most countries that offered PPV. The here 
suggested change methods and practical applications to 
implement these methods can be applied to fine-tune 
the strategy for future communications (both in online 
campaigning and communication between professionals 
and clients) on mpox or other vaccine-preventable infec-
tious diseases in a similar context. Using adaptation, and 
engaging the community is vital to ensure that a com-
munication strategy is tailored to a current context and 
focus population.
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IM helped to select persuasive communication strate-
gies that are targeted to the important determinants of 
mpox vaccination uptake in a systematic way. This pro-
cess was based on theory- and evidence ensuring that all 
relevant behavioural determinants are addressed. Indi-
vidual level determinants for mpox vaccination included 
awareness, risk and severity perception, attitude towards 
protecting against mpox, perceived response efficacy, 
skills/self-efficacy to make a vaccination appointment, 
and the perceived norm. These determinants are largely 
in line with previous research into vaccination willing-
ness and hesitancy [24]. The combination of expert opin-
ions, questionnaire data, and behaviour explanation and 
change theories clarified which change methods and 
practical applications should be used to develop commu-
nication messages.

Several recommendations on methods and applications 
arised from this study.

 I. Information about the outbreak, transmission, 
symptoms and the goal of the vaccination strategy 
should be provided in a way that is understanda-
ble, factual, non-stigmatizing, timely, and uniform 
across geographical regions and types of healthcare 
professionals. To maintain well-designed messag-
ing is important, especially in the current info-
demic era, where biased messages can spread easily 
and quickly. Culturally appropriate messaging will 
equip people and communities to protect them-
selves and others. The partnership with affected 
communities is therefore key for most effective for-
mulation and delivery of communications, and also 
essential to maintaining the public’s trust [24, 25].

 II. Communication officers indicated difficulty in 
communicating uncertainties about vaccine effec-
tiveness. In risk communication, transparency 
about evolving evidence and being open about dif-
ferent preventive options with their advantages, 
disadvantages and uncertainties is important to 
build and maintain trust in public health policy 
[24].

 III. People at risk should be facilitated to appraise per-
sonal risks. This can be achieved by personalized 
and scenario-based risk information. After apprais-
ing the risks and severity of the infectious disease, 
it is crucial that people have access to preventive 
actions decreasing these risks. Therefore, meaning-
ful premises and a conclusion on why vaccination 
can be beneficial for oneself and the community 
should be given in a way that it is personally rel-
evant, surprising and repeated (Elaboration Likeli-
hood Model) [26]. This also entails the provision 
of information about other preventive actions, 

especially to people who are currently not eligible 
to receive vaccination due to scarce vaccine sup-
ply and related strict triage criteria. Gain framing 
the advantages for someone when taking the vac-
cination (or other preventive actions) by imagery 
of avoiding negative consequences of the infec-
tious disease is an effective strategy in increasing 
perceived response efficacy. Gain-framed mes-
sages appeal to be more effective when targeting 
behaviours that prevent onset of a disease than 
loss-framed messages [27]. Moreover, previous 
research shows that tailoring communication to 
specific concerns and doubts of people who are 
hesitant about vaccination are crucial in discus-
sions between healthcare providers and patients 
to increase vaccination willingness [28]. A positive 
social norm towards vaccination could be stimu-
lated by providing information on the proportion 
of GbMSM/TGP willing to vaccinate, already vac-
cinated, or supporting vaccination [29].

 IV. For all these methods, it is important that charac-
teristics of the focus population are used in source, 
message and channel so that the information is vis-
ible and easily accessible for people at high risk of 
exposure. As our previous study has shown that 
people living less urban areas and/or feeling less 
connected to GbMSM/TGP communities were 
slightly less willing to vaccinate against mpox [8], 
multiple communication channels should be used 
to make information available, including main-
stream media, general health websites, at clinics, at 
venues (where people get together), in addition to 
using specific community-based channels (e.g. gay 
dating apps).

 V. We identified that communication strategies 
should include clear, non-stigmatizing, and trans-
parent information about the vaccination scheme 
(who will be vaccinated and when), possibility for 
self-registration and make your own appointment 
for vaccination at a suited time and place (increas-
ing autonomy and decreasing timing barriers), 
vaccination locations in and outside of the clinic 
(decreasing distance), and ensuring privacy at the 
clinic [8]. These environmental determinants were 
(in addition to individual level determinants) vital 
for vaccination uptake, as revealed by creation of 
the logic model of the problem and consultancy 
with stakeholders and the focus population. Com-
munication strategies and vaccination organisation 
should focus to reduce both the expected and expe-
rienced organizational barriers to get vaccinated, to 
make vaccination more accessible for people who 
have a high willingness (intention-behaviour gap) 
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[4]. This requires an implementation plan stating 
what is needed from organisations, and specifically 
healthcare professionals and communication offic-
ers, to effectively reduce organizational barriers 
and implement the communication strategies that 
address organisational aspects.

 VI. Fast changing and growing evidence and policies 
regarding mpox control strategies, call for trans-
parency and central steering of information and 
communication to avoid conflicting information 
provided from different channels, regions, and 
healthcare providers [8].

 VII. During the outbreak, we identified high scores 
on the individual level determinants, leaving lit-
tle room for improvement. Therefore, at that time, 
communication strategies would also benefit from 
installing frequent exposure to increase chances 
of ensured positive attitudes towards vaccination 
(later on). As our survey also showed high vaccina-
tion willingness among PPV non-eligible persons, 
the suggested change methods will also be relevant 
for a broader group in case vaccination would be 
more broadly available [8].

 VIII. A next step would be evaluation of the effective-
ness of the communications (whether these effec-
tively changed the determinants and eventually 
uptake of mpox vaccination in people at high risk), 
and the evaluation, monitoring and optimization of 
the implementation of communication strategies.

Strengths and limitations
This study provided an example of the application of 
the IM approach to the development of theory- and evi-
dence-informed communication messages to increase 
vaccination uptake for an infectious disease, i.e. mpox. 
This example allows replication or further build on by 
future vaccination campaign developers in an infectious 
disease outbreak. By using the IM protocol, we selected 
change methods and parameters for use, which are based 
on theory, evidence (a survey among GbMSM/TGP), and 
consultancy of experts and community-members. The 
process described here from the systematic identification 
of determinants related to the health problem towards 
the selection of change methods to increase vaccina-
tion uptake can be used as a guide of how a intervention 
(here: communications) can be quickly developed dur-
ing an infectious disease outbreak. The literature search 
has not been done systematically and we have conducted 
and updated the literature search at the same time as per-
forming the recruitment and analyses if the online survey, 
to decrease time-lags between IM Steps [30]. Health-
care professionals and communication specialists were 

consulted during several stages of the process, but the 
collection of information was mainly unstructured and 
informal. Therefore, it is possible that not all perspectives 
were taken into account. The needs of GbMSM/TGP 
themselves were extensively assessed in the online ques-
tionnaire. However, in the future steps, engaging people 
more in the production and testing of communication 
materials ensures that materials will be even more tai-
lored. Consulting existing community boards or panels, 
would be one efficient way to co-create communications 
with the focus population.

Conclusion
Intervention Mapping provided a valuable tool in select-
ing effective methods to promote mpox vaccination 
uptake in people at risk for mpox. We identified several 
concrete communication methods and applications, 
which can be used by policy makers, communication 
officers and healthcare professionals in producing and 
optimizing a campaign to promote vaccination in the 
context of mpox. The description of the systematic pro-
cess of developing communication strategies to increase 
vaccination uptake could also be useful during future 
infectious disease outbreaks for which vaccination is an 
effective control measure.
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