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Introduction

Childhood vaccination is one of the most cost-effective public 
health interventions available, averting 2.5 million deaths from 
preventable diseases every year.1,2 Even though routine vac-
cines are widely accepted among parents, many children in low- 
and middle-income countries (LMICs) remain un- or 
under-vaccinated.3 Particularly vulnerable are crisis-affected 
and refugee hosting LMICs in the Middle East and North Africa 
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(MENA) region,4 including Lebanon which has the highest per 
capita intake of refugees, comprising 21.8% of its population.5

Lebanon has generally maintained high immunization 
coverage rates, nearing 90% for most routine vaccines 
(Diptheria, Tetanus, Pertussis (DTaP), Hepatitis B, Oral 
Polivirus Vaccine (OPV), and Haemophilus influenzae 
type B (HiB)).6 However, a rise in poverty levels, coupled 
with an influx of more than a million refugee in 2011—
many of whom were missing routine vaccines7 posed sig-
nificant challenges to the national immunization program, 
which provides vaccination to more than half the children 
residing in Lebanon.

Evidence of weakening immunization coverage rates was 
first detected following a measles outbreak in 2013, and a 
drastic rise in the cases of mumps in 2015.8 This was vali-
dated by a district-based cluster survey conducted in 2016. 
The survey revealed pockets of low immunization coverage 
rates in several districts, among both refugee and host com-
munity households.9

As a strengthening strategy to the national immuniza-
tion program, the Ministry of Public Health (MoPH) 
Lebanon, in collaboration with United Nations Children’s 
Fund (UNICEF), launched an accelerated immunization 
activities (AIA) program in November 2017 to provide 
free quality immunization services for every child through 
the primary healthcare system.10 In addition to the support 
offered to primary healthcare centers (PHCs), the program 
employed a community-based outreach approach to (a) 
identify un- or under-vaccinated children, (b) educate and 
raise awareness of caregivers on the importance of 

childhood vaccination, (c) collect children’s vaccination 
records, (d) refer children missing vaccines to the nearest 
participating healthcare center, and (e) follow-up with car-
egivers to ensure that full immunization is achieved. 
Figure 1 provides an overview of the AIA conceptual 
framework and theory of change.

Raising awareness, strengthening public healthcare sys-
tem, and providing access to free quality services are neces-
sary prerequisites to facilitate and enable the uptake of 
childhood vaccination. However, these measures are seldom 
enough to ensure sufficient demand from beneficiaries.11 
Despite caregivers’ best intentions, evidence from years of 
research in psychology and the behavioral sciences on vaccine 
uptake point to the presence of decision biases and social 
influences (henceforth behavioral barriers) that impact the 
motivation to vaccinate.12–14 Identifying these behavioral bar-
riers and addressing them using the appropriate behavior 
change techniques15 is critical for the success of any campaign 
or activity seeking to boost national immunization rates.

This study investigates the behavioral barriers diminish-
ing the demand for childhood vaccination among house-
holds targeted by the AIA program, and assesses the impact 
of a behavior change intervention designed to address the 
perceptual, social, and cognitive barriers that were identi-
fied. The intervention consisted of a visual planning aid in 
the form of a calendar comprising five behavior change 
techniques (nudges).16 It was evaluated using a clustered 
randomized controlled trial in three districts.

This is the first study investigating the effectiveness of 
nudging and behavioral insights to increase the demand for 

Figure 1. AIA conceptual framework and theory of change.10
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childhood vaccination among refugee and marginalized 
host community households in LMICs across the MENA 
region.17

Methods

Setting

This study was implemented in seven cadastres within three 
urban districts in Lebanon: Beirut, Baabda and Matn—refer 
to Table 3. It took place between August 2018 and March 
2019.

The shortlisted cadastres were chosen in coordination 
with the MoPH and UNICEF based on the following criteria: 
(a) high population density with a mix of Lebanese and non-
Lebanese households; (b) high vulnerability with low immu-
nization coverage rates; and (c) proximity to participating 
healthcare centers.

Design

Following weeks of extensive fieldwork, including stake-
holder interviews and field observations (refer to Table 1 for 
details), several behavioral barriers were identified. Among 
these barriers, the most prevalent were forgetfulness and 
neglect as most beneficiaries lived in poverty, and therefore 
had diverted priorities.18

To offset these barriers, a visual planning aid in the form of 
a calendar was designed. The planning aid consisted of five 
nudges identified from the MINDSPACE framework.19 It 

included factual statements about the uptake of vaccination by 
other beneficiaries (norms/social proof); a non-binding pledge  
by parents to vaccinate their children (commitment); an imple-
mentation intention plan,20 whereby parents would specify the 
date and location in which they will vaccinate their children 
(implementation intentions); the MoPH’s guarantee of the 
quality and effectiveness of the vaccines (messenger); and a 
request to place the calendar somewhere visible (salience).  
Table 2 summarizes the identified behavioral barriers and 
nudges used to offset them.

Figures 2 and 3 below present the prototype and the final 
design of the visual planning aid.

Participants

The target sample consisted of households with children 
aged 0–16 years who were falling behind their routine vac-
cination schedule according to Lebanon’s national immuni-
zation calendar.23 Since the AIA program predated the 
intervention, many households in the target areas were 
being visited for the second time by outreach teams. 
Accordingly, the sample included households that were 
previously referred to a healthcare center but failed to 
maintain their children’s vaccination up to date (follow-up 
visits), as well as newly identified households with un- or 
under-vaccinated children (outreach visits). Households 
with children who were up to date with their vaccination  
were excluded from the trial.

It was estimated that a total of 7500 eligible households 
could be reached between December 2018 and January 2019, 

Table 1. Overview of the stakeholder interviews and field observations investigating the behavioral barriers to vaccination.

Activity Stakeholders Objectives

Interviews •  UNICEF teams (communication 
for development, health and 
nutrition, monitoring and 
evaluation)

•  Understand the objectives, conceptual framework, and problems impacting the 
delivery of the AIA program, including challenges with the outreach activities, 
the demand for vaccination and the administration of vaccines at PHCs.

•• Understand the AIA implementation protocols; and desired outcomes of 
the behavior change intervention.

• MoPH PHC department •  Learn about MoPH’s perspective on the same topics discussed with 
UNICEF, along with an understanding of their relationship and operating 
model with the PHCs.

• MoPH data collection team •  Understand the AIA data collection flows, processes, structures, as well as 
challenges in data collection and availability at the outreach and PHC levels.

•  Outreach teams coordinators 
of the two implementing 
partners

•  Acquire an understanding of (a) the target areas covered by the implementing 
partner, (b) the area mapping process, (c) the target population groups, 
(d) the household visits and process, and (e) the structural and behavioral 
barriers impacting households’ demand for vaccination.

Field 
observations

•• Outreach teams of the two 
implementing partners

•  Acquire an understanding of the outreach process, team dynamics, 
interaction with beneficiaries during household visits, challenges they face, 
and the barriers impacting households’ demand for vaccination. Nine field 
visits were conducted covering three zones in each district, with more than 
85 households observed.

•• Primary healthcare centers •  Acquire an understanding of the vaccination process at the healthcare 
centers, and the challenges experienced by beneficiaries, as well as the staff. 
Three visits to the largest centers by number of children being vaccinated 
were conducted (one visit in each district).
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enough to detect a 5-percentage point increase in the likeli-
hood of a treated household to vaccinate at least one child 
(Assuming statistical significance at 5%, statistical power of 
80%, a standard deviation of 0.5 and an intra-cluster correla-
tion of 1.5%). The sample size of 7500 was determined based 
on the capacity of each outreach team (n = 37) to complete 

six household visits each day for a period of 7 weeks, assum-
ing four working hours per day, 5 days per week excluding 
public holidays. All outreach activities, including follow-up 
visits, were concluded by 31 January 2019.

Ethical approval

This study was not subject to a formal ethical review by an 
Institutional review board or ethics committee as this require-
ment was waived by UNICEF and the MoPH Lebanon for 
the following reasons:

•• A comprehensive review of the study was undertaken 
by the Primary Healthcare Department at the MoPH 
Lebanon to ensure that appropriate measures were 
taken to protect the rights, safety, and welfare of 
participants.

•• The study was conducted as part of an existing and 
ongoing outreach and referral activity which was 
already approved by UNICEF and the MoPH 
Lebanon.

•• The intervention was judged to be low risk to benefi-
ciaries and of high priority due to a measles outbreak 
in Lebanon at the time, and therefore expediting the 
process was necessary to maximize uptake.

Informed consent

A verbal informed consent to participate in the outreach and 
referral activity of the AIA program was obtained by the out-
reach teams from the children’s legally authorized representa-
tives during their home visits. The representatives were first 
informed about the objectives of the program and their right to 
opt out before their children’s demographic and vaccination 
status data were collected. Those who did not offer consent 

Table 2. Summary of the behavioral barriers and nudges.

Type Behavioral barriers Nudges

Perceptual and 
social barriers

•  Lack of trust among Lebanese beneficiaries in the vaccines and/
or quality of services provided by the participating health centers

•  A strong belief among Lebanese beneficiaries that they are 
entitled to receive higher quality services than the ones offered 
to non-Lebanese

•  Lack of awareness that other caregivers in the community have 
been vaccinating their children through the AIA program

•  Adverse influence of peers who may have had a negative 
experience at a participating healthcare center in the past

•  Statements revealing social support for 
vaccination and the AIA program (norms / 
social proof) 

•  The ministry’s guarantee of the quality and 
effectiveness of the vaccines offered by the 
health centers (messenger) 

Cognitive 
barriers

•  Forgetfulness and negligence resulting from emotional burdens 
and cognitive overload

•  Present bias21: the benefits of vaccination are not experienced 
immediately, while the costs are very much so (time, effort, side 
effects, . . .)

•  Status-quo bias22: tendency to delay the decision to vaccinate 
due to the hassle and inconvenience of attending a health center

•  A non-binding pledge by parents to 
vaccinate (commitment)

•  An intention-implementation plan, in which 
parents would specify the date and location 
in which they will vaccinate their children 
(implementation intention)

•  A request to place the calendar somewhere 
visible (salience)

Figure 2. Prototype of the visual planning aid.
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were excluded from the program as well as the behavioral 
intervention.

The decision to obtain verbal consent was made by the AIA 
program teams at UNICEF and the MoPH Lebanon before the 
research team got involved. To minimize disruption, the 
research team, along with UNICEF and the MoPH Lebanon, 
decided to maintain the same consent procedure. Acquiring 
verbal consent is a standard practice in door-to-door outreach 
activities and research involving refugee or marginalized pop-
ulation groups in Lebanon due to their low levels of literacy.6

Additional consent was obtained from the legally 
authorized representatives of children who were eligible to 
participate in the behavioral intervention study. 
Representatives who agreed to be included in the study 
were asked to tick a checkbox and sign their name on a 
data collection slip, consenting to be part of the behavioral 
study, and to receive further communications from the 
MoPH Lebanon. Participants were provided with the min-
istry’s phone number in case they wanted to further enquire 
about the study or file a complaint.

Figure 3. Final design of the visual planning aid.

Table 3. Distribution of outreach teams by cadastres and study arms.

Implementing partners District Cadastres # of team 
supervisors

# of outreach 
teams

# of control 
teams

# of treatment 
teams

Implementing partner 1 Beirut Mazraa 3 9 4 5
Ras Beirut 1 2 1 1

Implementing partner 2 Baabda Chiyah 4 14 7 7
Mrayjeh 1 3 1 2
Bir Hasan 1 4 2 2

Matn Borj Hammoud 1 3 1 2
Sed El Bouchrieyh 1 2 1 1

Total 12 37 17 20
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Trial registration

AEA RCT Registry: AEARCTR-0003680. Registered 21 
October 2019. https://doi.org/10.1257/rct.3680-1.0

Randomization

The intervention was implemented in seven cadastres located 
within three districts, with the help of 74 outreach workers, 
12 supervisors and four field coordinators who were trained 
to deliver the behavioral intervention along with the standard 
AIA outreach activities. The cadastres were further divided 
into 12 zones, with two to four outreach teams and a supervi-
sor assigned to each zone depending on the size of the target 
population within the zone. Table 3 shows the distribution of 
outreach teams across cadastres and study arms.

The intervention was evaluated using a clustered rand-
omized controlled trial at the level of outreach teams. A total 
of 37 trained teams consisting of two individuals each were 
randomly assigned to control (n = 17) and treatment groups 
(n = 20). A stratified randomization approach was employed 
to assess treatment effects within cadastres. Consequently, 
half of the teams within each cadastre were assigned to the 
control group, while the other half was assigned to the treat-
ment group. Assignment to the treatment group was prior-
itized in cadastres with an odd number of outreach teams to 
maximize the number of households benefiting from the 
behavioral intervention.

Outreach teams assigned to the treatment group were given 
copies of the calendar to distribute to eligible households 
alongside their standard outreach activities. Meanwhile, the 
control group continued to use the standard outreach approach. 
Each group completed separate training sessions to remind 
them about the AIA implementation protocols, introduce them 

to the new procedures required by the intervention, and run 
mock outreach activities. Additionally, the teams were spot-
checked during the implementation period to identify and miti-
gate implementation and data collection issues. Table 4 lists the 
implementation and data collection issues that were identified, 
along with the measures taken to mitigate these issues.

Primary outcome

The primary outcome was a binary (yes/no) decision of an 
eligible household to vaccinate at least one child. Measuring 
uptake at the household level, as opposed to the child level 
was  judged to be more robust since (a) the choice to vacci-
nate a child is usually taken by the parents who act as proxy 
decision makers for the child,24 and (b) the decision to vac-
cinate a child and his/her siblings is likely to be highly cor-
related since the additional cost of vaccinating an extra child 
(transportation cost, waiting time, etc.) is relatively low.

The vaccination status of children reached during the 
intervention period was retrieved from the MoPH database 
using barcodes preassigned to each child. Missing records 
of vaccinated children that were not uploaded to the MoPH 
database at the time of data collection were retrieved directly 
from the 16 participating health centers. Out of the 1726 
records of vaccinated children retrieved during the study, 
around 5% (n = 83) were obtained from the health centers, 
while the rest (n = 1643) were extracted from the MoPH 
database. Figure 4 illustrates the data collection protocol 
that was implemented.

The cutoff date for data collection was 28 February 2019. 
Once collected, the child level data were collapsed into the 
household level by means of a deterministic record matching 
method,25 using the child’s family name, father’s name, and 
household phone number.

Table 4. Implementation and data collection issues and mitigation strategies.

Activity Implementation and data collection issues Mitigation strategies

Implementation • Variation in the abilities of outreach teams •  All teams attended training sessions, and were 
monitored and coached during the intervention period

•  Diminishing compliance with the intervention 
protocols over time

•  Teams were constantly monitored and reminded to 
comply with the required protocols

•  Outreach workers were offered incentives in the form 
of completion certificates to increase their motivation

•  Different teams visiting the same households during 
the intervention period

•  Such cases were identified and dropped from the 
sample (less than 2% of the entire sample)

•  Some teams approached households with fully 
vaccinated children

•  The issue was identified early on (first week of 
implementation) and addressed

•  Households with vaccinated children were not 
included in the final sample

Data collection •  Some data of children vaccinated during the 
implementation period was not uploaded by health 
centers to the MoPH database

•  Where possible, missing records were retrieved 
directly from the 16 participating health centers

•  Data collection errors at the level of outreach teams 
or health center (e.g., missing/incorrect names or 
barcodes)

•  Where possible, children were matched using father’s 
name, phone number and date of birth

https://doi.org/10.1257/rct.3680-1.0
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We also collected data about the visit type (outreach or 
follow-up) and date, the outreach team conducting the visit, 
the household location, the referral health center, and the 
vaccination date, as well as children’s gender, nationality, 
and date of birth.

Data analysis

The primary analysis assessed the impact of the calendar on 
vaccination uptake among treated households, relative to 
the control group. As such, our primary model regressed 
each household’s (i) vaccination status (y) on a treatment 
dummy (t) while controlling for our stratification variable 
(b) corresponding to the seven cadastres. The effect of the 
calendar is represented by the treatment coefficient ( β1 ).

y t bi i i= + + +∈β β β0 1 2
 Model 1

In addition to the primary analysis, we investigated the 
potential effects of the following covariates: (a) number of 
children missing vaccines per household to assess econo-
mies of scale; (b) number of boys to girls missing vaccines 
within each household to assess gender bias; (c) household 
nationality (Lebanese versus non-Lebanese); and (d) the 
type of household visit (outreach versus follow-up).

y t b c

d e f
i i i

i i i i

= + + +

+ + + +∈

β β β β
β β β
0 1 2 3

4 5 6

 Model 2

The analyses were conducted using a linear probability 
model (LPM) with adjusted standard errors using the vari-
ance-covariance estimator function in Stata/MP 17.0 to 

account for the clustered randomization design at the out-
reach team level.26,27 The use of LPM to estimate the causal 
effect of experimental treatments on binary outcomes has 
been shown to yield similar estimates to logistic regressions, 
with the benefit of being easier to implement and inter-
pret.28,29 Average marginal effects from a logistic regression 
were estimated and compared to the LPM model to ensure 
the robustness of results.

Results

Main results

The sample consisted of 12,332 children from 6160 house-
holds. The distribution between treatment and control groups 
was evenly split with 3045 (49.4%) control households ver-
sus 3115 (50.6%) treated households. On average, each 
household had two children missing vaccines, with a standard 
deviation of 1.24. The average male-to-female ratio within 
households was approximately one, indicating an equal dis-
tribution of boys and girls. The average child age was approx-
imately 7 years, with a standard deviation of 4 years.

The majority of households reached were Syrian (69%), 
while Lebanese households comprised most of the remain-
ing sample (28%). Around 47% of the households were pre-
viously referred to a health center, while the rest were visited 
for the first time. Most households were concentrated in 
four cadastres: Chiyah (58%), Bir Hassan (15%), Mrayjeh 
(9.5%) and Mazraa (7.5%). Each of the remaining cadastres 
comprised less than 5% of the households reached.

The treatment and control groups were balanced based on 
the covariates and key sample characteristics as shown in 
Table 5.

Figure 4. Data collection protocol.
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A summary of the analysis is presented in Table 6. 
Compared to the control group, treated household were 6.7 
percentage points (pp) more likely to vaccinate at least one 
child (Adjusted 95% CI: (1.5 pp, 11.9 pp), p < 0.05). The 
average uptake among households receiving the calendar 
was 20.2% versus 13.5% in the control group. This effect 
was robust to the addition of covariates.

The average age of vaccinated children was 6.8 years, 
with a standard deviation of 4 years. Vaccinated children in 
the control group were, on average, 8 months younger than 
those in the treatment group with a mean age of 6.4 years 
(SD = 4.1 years) versus 7.05 years (SD = 3.9 years) in the 
treatment group, p < 0.01.

Additional results: Interval between household 
visits and vaccination dates

Overall, vaccinated children reported to a health center 
within 13.5 days (SD = 11.6 days) following a household 
visit. Treated children were on average 1.6 days earlier to 

vaccinate compared to those in the control group, averaging 
13.0 days (SD = 10.85) compared to 14.6 days (SD = 12.8), 
respectively (95% CI: (0.20 days, 3.0 days), p < 0.01). 
Figures 5 and 6 show the number and cumulative proportion 
of vaccinated children by days between the household visit 
and vaccination date, respectively.

It should be noted that the vaccination dates for 550 out of 
1726 vaccinated children (circa 32%) were missing, with the 
majority of missing records (>80%) coming from 6 out of 
the 16 healthcare centers.

Additional results: Covariates

Nationality was a significant determinant of overall uptake, 
such that Lebanese households were 3.1 pp less likely to 
demand vaccination relative to non-Lebanese households 
(95% CI: (−5.0 pp, −1.0 pp), p < 0.01). However, we find 
no significant difference in the treatment effect between 
Lebanese and non-Lebanese households (χ2 = 0.766, 
p = 0.381).

Table 5. Sample characteristics and randomization checks.

Characteristic Parameter Control Treatment Statistical test

 Mean/N SD/% Mean/N Mean/N p-Value

Household level (N = 6110)
 Number of children μ = 1.99 σ = 1.24 μ = 2 μ = 1.98 0.21
 Number of male children μ = 1.03 σ = 0.93 μ = 1.038 μ = 1.035 0.89
 Lebanese (versus non-Lebanese) N = 1765 28% N = 888 (29%) N = 877 (28%) 0.38
 Follow-up visit (versus outreach) N = 2885 47% N = 1409 (46%) N = 1476 (47%) 0.38
Child level (N = 12,322)
 Age (in years) μ = 6.97 σ = 4.15 μ = 6.90 μ = 7.04 0.06
 Male N = 6,387 52% N = 3162 (51%) N = 3225 (52%) 0.31

Table 6. Analysis of the impact on vaccination uptake.

Variable N Estimate (in pp) Robust SE p-Value Adjusted 95% CI (in pp)

Outcome measure: binary (yes/no) household decision to vaccinate at least one child
 Overall effect
  Treatment 6160 6.7 0.025 0.011 1.5; 11.9
 Stratification variable: cadastre
  Cadastre 2: Borj Hammoud 6160 –12.9 0.030 0.000 –19.1; –6.8
  Cadastre 3: Chiyah 6160 –5.8 0.027 0.040 –11.3; –0.2
  Cadastre 4: Mazraa 6160 –4.8 0.032 0.140 –11.2; 1.6
  Cadastre 5: Mrayjeh 6160 –8.6 0.043 0.051 –17.3; 0.0
  Cadastre 6: Ras Beirut 6160 1.2 0.019 0.510 –2.6; 5.0
  Cadastre 7: Sed El Bouchrieh 6160 –19.6 0.037 0.000 –27.1; –12.0
 Covariates
  Number of children in Household (HH) 6160 1.7 0.005 0.004 0.6; 2.8
  Number of male children in HH 6160 0.9 0.006 0.146 –0.5; 2.2
  Lebanese HH (versus non-Lebanese HH) 6160 –3.1 0.010 0.004 –5.0; –1.0
  Follow-up (versus outreach) HH visit 6160 –0.4 0.015 0.772 –3.4; 2.5

Note: Adjusted 95% CI refer to design effect adjusted confidence intervals used to account for intra-class correlation due to randomization at the out-
reach team level. The excluded cadastre (stratum) is Bir Hassan.
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The demand for vaccination increased 1.8 pp for every 
additional unvaccinated child in the household (Adjusted 
95% CI: (0.6 pp, 2.9 pp), p < 0.01).

Overall, the type of visit (outreach versus follow-up) 
had no significant impact on the uptake (−0.4 pp, Adjusted 
95% CI: (−3.4 pp, 2.5 pp), p = 0.772). Likewise, there was 
no significant gender effect such that households were 
equally likely to vaccinate boys and girls (0.009 pp, 95% 
CI: (−0.5 pp, 2.2 pp), p = 0.212).

Table 7 shows the estimates means and 95% confi-
dence interval of the main covariates included in the 
analysis.

Additional results: Cadastres

Breaking down the result to the level of cadastres revealed 
positive effects in six out of the seven target areas. However, 
these effects were only significant in three cadastres 

Figure 5. Number of vaccinated children by days between the household visit and vaccination date.

Figure 6. Cumulative proportion of vaccinated children by days between the household visit and vaccination date.
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(p < 0.05) – refer to Figure 7 for an overview of the cadastre-
level treatment effects.

Discussion

The research concerning the effectiveness of nudging on 
vaccination uptake is mixed, with outcomes varying based 
on the context of the intervention. Studies that offered 

incentives, increased the salience of information, or used 
trusted messengers have shown the most promising results.30 
However, most of these studies have been implemented in 
high-income countries, and therefore may not generalize to 
LMICs where the demand  for vaccination is affected by dif-
ferent factors and barriers. Additionally, many of the existing 
studies suffer from methodological limitations, such as rely-
ing on self-reported attitudes and intentions rather than 
directly observing vaccination behavior, as well as employ-
ing non-randomized evaluation methods to assess impact.30

The current study investigates the perceptual, social, and 
cognitive barriers to childhood vaccination, and evaluates 
the impact of a behavioral intervention comprising a visual 
planning aid featuring five nudges. It was integrated into an 
ongoing community-based outreach program aimed at rais-
ing awareness and referring un- or under-vaccinated children 
to primary healthcare centers across low coverage areas in 
Lebanon.

This study makes significant contributions to the existing 
body of research on the efficacy of nudging in the context of 
vaccination. One, it targets a particularly challenging demo-
graphic encompassing refugee and marginalized host com-
munity households in a resource-constrained LMIC. Two, 
this study employs a robust clustered randomized trial to rig-
orously evaluate the impact of the behavioral intervention on 
the demand for vaccination. Three, it departs from the reli-
ance on self-reported intentions by directly observing vacci-
nation behavior.

 The results show that households provided with the visual 
planning aid were 6.8 percentage points more likely to 

Table 7. Estimated means and confidence interval of the main 
covariates.

Covariate Mean % of HH with 
at least one child 
vaccinated/N

95% CI

Nationality
 Lebanese HH 14.7% (N = 1766) 12.3%, 17.1%
 Non-Lebanese HH 17.8% (N = 4394) 14.9%, 20.6%
Type of visit
 Outreach 17.1% (N = 3275) 14.4%, 19.8%
 Follow-up 16.7% (N = 2885) 13.3%, 20.0%
Number of children
 1 child 14.8% (N = 2905) 12.3%, 17.3%
 2 children 18.1% (N = 1527) 14.3%, 22.0%
 3 children 17.9% (N = 950) 13.7%, 22.1%
 4 children 20.9% (N = 510) 16.5%, 25.4%

Note: Note that households with 5+ children constituted a small pro-
portion of the sample (less than 5%), and as a result, the estimates for 
these groups were highly imprecise. Hence, were excluded from the table 
to keep the presentation simple.

Figure 7. Treatment effects by cadastre.
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vaccinate their children compared to those receiving the 
standard outreach approach. This result was statistically sig-
nificant and practically meaningful, with at least 220 addi-
tional households (390 additional children) receiving 
life-saving vaccines as a result of the intervention (out-
reach + visual planning aid). Additionally, the duration 
between the household visit and vaccination date was 1.6 days 
shorter for treated households, suggesting that the interven-
tion may have encouraged parents to act faster.

These findings are consistent with previous research on 
the effectiveness of visual nudges to improve health out-
comes in resource-constrained settings. For instance, in 
Lebanon, a study using visual self-assessment cards increased 
mental health patients’ follow-up attendance by 9%, with new 
patients showing a 15% increase compared to a control 
group.31 In Pakistan, a redesigned immunization card with 
prominent reminders led to a 25% increase in Diphtheria, 
Pertussis and Tetanus vaccine (DPT3) completion rates 
among treated children, compared to a control group.32

Additional results

In addition to the main results, our study revealed important 
insights regarding the impact of locality, nationality, and num-
ber of children missing vaccines. With respect to locality, we 
find large variations in the average uptake rates between 
cadastres, ranging from a low of 3.2% to a high of 24.6%. One 
district, El Matn, comprised the two cadastres (Borj Hammoud 
and Sed El Bouchrieh) with the lowest uptake rates, averaging 
7.4% versus 16.9% across the entire sample. While this is 
highly speculative, we hypothesize that the lack of real inte-
gration of Syrian refugees in the aforementioned district,33 
coupled with lower quality of outreach observed in those dis-
tricts, may have contributed to the lower uptake rates.

Nationality played a significant role, with non-Lebanese 
households, namely Syrian households, recording higher 
uptake rates, on average, than Lebanese households. This is 
not surprising given that Syrian beneficiaries are in general 
more likely to utilize the services of primary healthcare cent-
ers, while Lebanese beneficiaries prefer to seek private care.34

The probability of household demanding vaccination 
increased with the number of un- or under-vaccination chil-
dren, likely because of the “economies of scale” as the mar-
ginal cost of vaccination (effort, time, inconvenience, etc.) 
was smaller for every additional child, while the benefits per 
child remained the same.

Finally, in line with previous findings from Lebanon,6 the 
child’s gender was not a significant predictor of vaccination 
uptake, with households equally likely to vaccinate boys and 
girls.

Limitations

This study has several limitations which may have dimin-
ished the observed effects. First, the intervention 

was introduced during the last phase of the AIA program 
implementation, thereby limiting the data collection period 
to 12 weeks only. Therefore, it was not possible to evaluate 
the long-term effects of the calendar, and to assess whether 
the positive effects on vaccination uptake were sustained in 
the long run. Two, even though the beneficiaries were 
always referred to one of the participating primary health-
care centers, some of them, namely Lebanese, may have 
opted to vaccinate at a private clinic.34 As a result, the 
observed vaccination rates may not reflect the true uptake of 
vaccination. Three, it was not possible to collect all the vac-
cination data that should have been available as some health 
centers neglected to record the names or barcodes of some 
vaccinated children. This is likely to have resulted in an 
observed vaccination rate that is lower than the actual one. 
Four, as previously mentioned, most households reached 
were of Syrian. We suspect that Syrian households may 
have been easier to reach (more likely to be at home or 
receive the outreach workers), potentially resulting in a 
selection bias in the observed treatment effect. Lastly, the 
variation in the ability and motivation of outreach teams 
may have also affected administration of the treatment. This 
implies that the intervention may not have been imple-
mented homogenously across households. While randomi-
zation should have minimized such effects, it may not 
completely ensure homogeneity within treatment teams, 
and between control and treatment groups due to the rela-
tively small number of teams available.

Future interventions should consider the limitations of 
cluster randomized evaluations, and if feasible, opt for a unit 
of randomization that would yield a large enough sample to 
ensure homogeneity between the control and treatment 
groups.35

Conclusion

This study highlights the importance of using behavioral sci-
ence methods and insights to enhance the effectiveness of 
community-based outreach programs in low resource set-
tings. Specifically, the study demonstrates how simple, low-
cost nudges such as intention-implementation plans, norms, 
and commitments delivered in an appealing visual planning 
aid can be effective at addressing perceptual, social, and cog-
nitive barriers to increase the demand for childhood vaccina-
tion. The study also identifies important factors that influence 
vaccine uptake, including locality, nationality, and number 
of un- or under-vaccinated children in the household. These 
findings have important implications for future vaccination 
programs in Lebanon and other similar contexts, and can 
help inform the design of future vaccination programs to 
ensure that more children receive life-saving vaccines.
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