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ABSTRACT

Keywords

Objectives. To estimate the prevalence of missed opportunities for vaccination (MOV) in Latin America and the
effect of interventions targeting health systems, health workers, patients, and communities on MOV.
Methods. Searches were conducted in MEDLINE, EMBASE, CINAHL, and LILACS electronic databases and
relevant organizations were contacted, including the Pan American Health Organization (PAHO), to identify
studies meeting eligibility criteria. A pair of reviewers identified 27 randomized and non-randomized studies
quantifying the effectiveness of any intervention for reducing MOV and 5 studies assessing the rate of MOV in
Latin America. Results are reported narratively when criteria to pool results were not met, and the certainty of
this evidence was assessed using the GRADE approach.

Results. Evidence suggests the rate of MOV in Latin America ranged from 5% to 37% with a pooled esti-
mate of 17% (95% CI [9, 32]) (low certainty) and that monetary incentives to healthcare teams, training for
healthcare teams on how to communicate with patients, and educational interventions for caregivers probably
reduce MOV (moderate to very low certainty).

Conclusions. There is insufficient evidence supporting the implementation of any intervention as policy based
only on the potential reduction of MOV without considering several factors, including costs, feasibility, accept-
ability, and equity.

Vaccination; vaccination coverage; immunization; Latin America.

Immunization is a process by which a person becomes
immune or resistant to an infectious disease (1). Vaccinations
are a well-studied tool for achieving immunization and avert
approximately 3 million deaths per year globally. For exam-
ple, vaccination programs, like the Expanded Program on
Immunization (EPI), prevented approximately 174 000 deaths
of children between 2006 and 2011 (2, 3). Strong evidence
suggests vaccination prevents morbidity and mortality from

diseases such as diphtheria, measles, pertussis, pneumonia,
polio, rotavirus diarrhea, rubella, and tetanus, as well as can-
cers such as liver and cervical cancer (4). Additionally, vaccines
are often safer than therapeutic measures and can eradicate dis-
eases in specific communities if up to 95% of the population
achieves complete immunization (4). For example, the Region
of the Americas (the Region) has eliminated smallpox (in 1971),
poliomyelitis (1994), rubella and congenital rubella syndrome
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(2015), and measles (2016) through immunization (5, 6). Immu-
nization can also contribute to considerable cost-savings for
health systems (4). Despite this, many children and adults are
still affected by vaccine-preventable diseases. Estimates from
the World Health Organization (WHO) suggest that approx-
imately 6.9 million children died from vaccine-preventable
diseases in 2011, while approximately 22.6 million infants were
not provided essential vaccines (2).

Immunization schedules and vaccine coverage vary nation-
ally and internationally. For example, coverage in Latin
America and the Caribbean has considerably decreased since
2013, less than half of countries in the Region reached the
WHO 90% coverage target in 2017, and coverage continues to
vary dramatically between countries in the Region (3). Due to
the COVID-19 pandemic, recent declines in vaccine coverage
have the potential to erode historic and hard-fought gains in
the Region. A comparison of the number of children receiving
diphtheria—tetanus—pertussis (DTP3) and measles, mumps,
and rubella (MMR) vaccinations from January to June of 2019
and 2020, respectively, indicates that vaccination coverage
decreased by 33% for DPT3 and by 24% for MMR in the Region
(7). Anumber of challenges impede vaccination coverage in the
Region, including hard-to-reach communities, political insta-
bility, unfavorable socioeconomic factors, religious/cultural
beliefs, vaccine hesitancy, limited resources, poor management
of health systems, and inadequate monitoring and supervision
(2, 8-10).

WHO recommends that immunization should be offered
to all eligible individuals at every contact point with health
services (3, 11). When it is not offered, this is referred to as a
“missed opportunity for vaccination” (MOV). An earlier review
identified four main reasons for missed opportunities: 1) fail-
ure to simultaneously administer all vaccines for an eligible
child; 2) false contraindications to immunization; 3) health
worker practices; and 4) logistical problems (11). Though
patients may seek immunization services, healthcare systems
may not accommodate these requests due to lack of an appoint-
ment, immunization not being the primary reason for the visit,
and despite there being no health-related contraindications.
Additionally, patients may seek care in health facilities where
immunization is simply not offered (12).

Research has identified several potential approaches (e.g.,
one-on-one coaching with caregivers) to reduce MOVs (13).
Interventions aimed at reducing MOVs are likely to increase
vaccination coverage and therefore magnify all beneficial
downstream consequences associated with immunization.

Preexisting reviews have identified the main reasons for
low vaccine coverage and MOVs (11, 14, 15). Additionally, an
earlier systematic review included evidence from randomized
controlled trials (RCTs) to measure the effect of interventions
on MOVs (13). Although RCTs are the ideal study design for
comparing effects of interventions, utilizing evidence from
non-randomized studies can provide a comprehensive sum-
mary of all evidence on benefits and harms (16). Additionally,
previously published reviews have not adequately assessed the
certainty of, or confidence in, included evidence.

Regional decisionmakers have called for a comparison of
interventions for reducing MOVs (Objective 1) and a sum-
mary of evidence (published by national and international
organizations) on the rate, or prevalence, of MOVs in Latin
America (Objective 2) to comprehensively inform regional
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decisionmakers on the magnitude of MOVs and potential strat-
egies for reducing these.

MATERIALS AND METHODS

This report is primarily an update of another review—an
internal, unpublished systematic review for the Pan American
Health Organization (PAHO)—developed in response to a call
for evidence on interventions to reduce MOVs. In this update,
we included randomized and non-randomized studies on
interventions for reducing MOVs (Objective 1). For this current
review, we also summarized results from studies measuring
the rate of MOVs in Latin America (Objective 2). Reporting of
this systematic review was informed by the Preferred Report-
ing Items for Systematic Reviews and Meta-Analysis (PRISMA)
statement and conducted according to a protocol approved by
PAHO (available upon request) (17).

Study eligibility

Interventions for reducing MOVs (Objective 1). We included
studies on interventions for reducing MOVs for immunizations
recommended by WHO with a particular focus on vaccina-
tion of the following populations: children under 5 years of
age, women of childbearing age, and older adults. We did not
include immunizations for human papillomavirus (HPV) due
to inconsistent inclusion of HPV vaccination in immunization
schedules within the Region (18).

We included RCTs, quasi-randomized controlled  tri-
als (CCTs), controlled before-and-after studies (CBAs), and
interrupted time series (ITS) quantifying the effect of any inter-
vention (of any duration and in any setting) used for reducing
MOVs. We included studies in any language published after
1990. We categorized the interventions as follows:

¢ Interventions targeting the health system including changes
in organization of care within a particular healthcare setting;

¢ Interventions targeting health workers including hospital
administrators, clinicians, nurses, and any other individuals
involved in the immunization process;

e Interventions targeting patients or community members
including children, adults, caregivers or parents, women of
childbearing age, and older adults;

¢ Mixed interventions targeting one or more of the above
categories.

We included studies that compared interventions to another
intervention or no intervention, or where the same intervention
was monitored over time.

Outcomes of interest. We summarized the following out-
comes from included studies:

MOVs defined as any healthcare visit that did not result in
participants of any age receiving the needed vaccine (11). MOVs
were further classified as:

a. Attributable to the healthcare system;

b. Attributable to the knowledge, attitudes, and/or decisions
of individual patients, caregivers, etc.;

c. Attributable to the knowledge and/or attitudes of health-
care personnel.
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Rate of MOVs in Latin America (Objective 2). We included
any report or study on the rate, or prevalence, of MOVs in Latin
America that followed PAHO methodology (19).

Search strategy

Interventions for reducing MOVs (Objective 1). We searched
the MEDLINE, EMBASE, CINAHL, and LILACS electronic
databases. The original systematic review conducted a search
between 1990 and April 2014; we updated the original search
strategy, with minor modifications, and ran the search from
April 2014 to November 2019. A combination of MeSH and
keyword terms on the topics of immunization and missed oppor-
tunities for vaccination were used (full search strategy available
upon request).

Rate of MOVs in Latin America (Objective 2). We included
all studies developed by the Comprehensive Family Immuni-
zation Unit of the Family, Health Promotion and Life Course
Department of PAHO, which were retrieved by one author
(MV), an advisor in the department.

Gray literature. Relevant researchers and organizations (WHO,
PAHO, UNICEF) were contacted to retrieve any additional
material for both Objective 1 and 2.

Reference lists. We reviewed reference lists of relevant cita-
tions to retrieve any additional study meeting our eligibility
criteria for Objectives 1 and 2.

Data collection and analysis (Objective 1)

Selection of studies. We used a pretested form to select stud-
ies meeting eligibility criteria. After removing duplicate results,
we screened titles/abstracts and full-text articles (authors MT
and RB) in succession. We consulted a third author (ACL) to
resolve disagreements.

Data abstraction and management. Data abstraction was
conducted independently and in duplicate by authors (MT, RB,
ACL) using a pretested form. We abstracted study characteris-
tics (author, country, journal of publication, year of publication)
in addition to data on included populations, interventions,
comparisons, and outcomes of interest. We contacted corre-
sponding authors for clarification when needed.

Risk of bias assessment. We (MT, RB) independently and in
duplicate assessed risk of bias for which we used the Cochrane
Risk of Bias tool for randomized clinical trials, and suggested
risk of bias criteria for non-randomized studies by the Cochrane
Effective Practice and Organization of Care group (20).

Data synthesis. When criteria for pooling results were met (the
population, intervention, and comparator were judged to be
similar enough across studies), we conducted meta-analysis in
Review Manager 5.3 to calculate summary estimates. We used
a frequentist approach and random-effects models to account
for potential, unexplained heterogeneity between studies.
We used the participants or clinic visits as the unit of analy-
sis. When it was not possible to conduct meta-analysis (e.g.,
important clinical heterogeneity precluded us from conducting
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a meta-analysis), we reported results narratively. We also
accounted for differences in study design and synthesized
data separately for RCTs and non-randomized studies. For
each comparison, we reported any pooled estimates at an out-
come level as risk ratios (RR) or odds ratios (OR) in Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) Summary of Findings Tables (21). We used the event
rate of the control groups to estimate the baseline risk of associ-
ated outcomes and obtain absolute estimates of effect.

Assessment of certainty of the evidence. The certainty of
the evidence can be rated as high, moderate, low, or very low
and is influenced by study design and other domains that can
decrease (issues of risk of bias, inconsistency, imprecision, indi-
rectness, and publication bias) or increase the certainty (large
magnitude of effect, dose-response gradient, and residual con-
founding acting opposite to what was observed). We assessed
the certainty of the evidence at an outcome level using the using
the GRADE approach (22).

Handling of missing data and other analyses. We planned
to contact study authors to obtain missing outcome data if such
missing data were judged to affect the certainty of the evidence.
We did not conduct any subgroup or sensitivity analyses.

Data collection and analysis (Objective 2)

Data abstraction and management. We abstracted data from
selected studies using a pretested data abstraction form. We
collected information on the country, target population, data
collection period, number of included participants and health-
care centers, number of participants eligible for vaccination,
number of MOVs, and reasons for MOVs. For studies including
child populations, we collected information about caregivers
and any other person(s) responsible for making vaccination-
related decisions.

Data analysis. When criteria for pooling were not met, we
summarized data narratively. When studies included/used
similar populations and methodology, we calculated an overall
rate of MOVs by pooling the proportion of MOVs across stud-
ies using a generalized linear mixed model, implemented using
the metaprop package in the software R (23, 24). We assessed the
certainty of the evidence using the same methodology detailed
above for Objective 1.

RESULTS
How to interpret the results

The GRADE certainty of the evidence reflects how certain we
are that the true effect lies within a particular range of results.
For example, low certainty evidence implies that the results
may be importantly different to what was observed (21). In
addition to the certainty of the evidence, interpreting results
requires, for example, making a judgment of the importance
of the magnitude of reduction in MOVs observed. For exam-
ple, an absolute risk reduction of 3% of MOVs when providing
training to the healthcare team on how to communicate with
patients (compared with standard of care) may be too small
to be considered important and worth the efforts necessary to
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provide such training. Finally, it is important to consider that,
although important, MOVs are a surrogate for outcomes that
are important to patients, such as prevention of diseases. No
included studies measured patient-important outcomes.

Results (Objective 1)

The original electronic search retrieved 469 citations, and the
contacted organizations suggested 30 papers. We screened all
associated titles and abstracts, and 49 articles in full text. The
updated search identified 350 new citations, of which 42 were
ultimately full-text screened. A total of 27 studies from both
searches met eligibility criteria, 6 of which are from the updated
search (25-51). The results of the search and screening process
are detailed in a PRISMA flow diagram (Figure 1).

Description of included studies

We included 15 randomized controlled trials (26, 28, 31, 32,
35-39, 41, 43, 45, 48, 49, 51), 2 non-randomized controlled trials
(47, 50), 8 before-and-after studies (25, 27, 29, 33, 34, 40, 42, 44,
46), and 1 interrupted time series (30), all published between 1992
and 2019 (study characteristics table available upon request).

Of these studies, 20 were conducted in the United States of
America (26, 28-31, 33-37, 41-45, 47-51), 3 in Australia (39, 40,
46), 2 in India (27, 32), 1 in Nigeria (25), and 1 in Sudan (38). No
studies were conducted in multiple countries. Fourteen studies
were based in a primary care setting (25, 26, 28, 29, 31, 33, 34,

FIGURE 1. PRISMA flow chart

Records identified
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36, 37, 40, 43, 47, 49, 50), 8 in a hospital setting (27, 30, 38, 39,
42, 44-46), 1 in a private clinic (32), and the 3 in a community
setting (35, 41, 51). One study was based in both a primary care
setting and hospital setting (48).

One study included older adults (39), 1 study children and
adolescents with asthma (31), and 1 adolescents (33). Of the
remaining studies, 21 included infants or children (25-27, 29, 30,
34-36, 38, 41-43, 46, 47, 49-55), while 3 studies included adults
(32, 37, 40), with 1 specifically including pregnant women (32).

Due to the complexity of interventions intended to reduce
MOVs, many of the studies reported that the unit of analysis
differed from the unit of randomization. Most often researchers
randomized practices or physicians and collected and analyzed
data at the level of participants or visits. In 10 studies, the unit
of intervention was the caregiver or parent of the child (26, 31,
35, 36, 38, 41, 43, 46, 47, 51). Fourteen targeted health workers
(27-30, 32, 37, 39, 41, 44-46, 49, 50, 54), 2 both health workers
and caregivers (34, 48), 1 targeted adult patients (40), and 3
involved health system and organizational changes (25, 33, 38).

Most included reported estimates of effect associated with the
following interventions: improvements in accessibility to vacci-
nation site (38); reminders to healthcare teams (30, 31, 33, 34,
42, 45, 48, 49), patients and caregivers (26, 35, 36); educational
interventions for healthcare teams (27, 44, 46, 49), patients and
caregivers (40, 47, 51); monetary incentives (28) and fines (41),
free vaccination programs (29), exemption from caregiver’s
authorization (48), patient tracking (43), provider training on
communication with patients (37), recommendations provided

Records identified

through database Records from
searching »|  other sources
(n = 469) (n=30)
A 4
Records Records
screened > excluded
(n = 499) (n = 450)

through database Records from
searching »|  other sources
(n = 350) (n=0)
v
Records Records
screened > excluded
(n=350) (n=308)

A 4

v

Full-text articles
assessed for
eligibility
(n=49)

Full-text articles
excluded
(n=28)

v

Full-text articles
assessed for
eligibility
(n=42)

Full-text articles
excluded
(n=36)

v

v

v

Total number of

Studies included studies included

v

Studies included

(n=21) (n =27)

(n=6)

Source: Prepared by the authors based on the results from this review.
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by clinicians (32), quality improvement programs (25), and
pharmacist presence (50).

There were significant variations in how the primary out-
come of interest, reduction in MOVs, was measured. Some
studies reported MOVs per patient per year (48), while others
reported MOVs for specific vaccines (41), the number of visits at
which MOVs occurred (45), mean number of MOVs per infant
(47), captured opportunities (i.e., opposite of MOV) (31), and/
or opportunistic immunizations (i.e., opportunities that would
have been missed) (46).

Risk of bias assessments

Major issues of risk of bias were observed in 15 RCTs (risk of
bias assessments available upon request); these included issues
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related to random sequence generation and allocation conceal-
ment. Eight RCTs were judged as having unclear or high risk
of bias due to issues with random sequence generation (28, 31,
32, 35-37, 39, 41, 48, 49, 51), and 8 RCTs were judged to have
unclear or high risk of bias due to issues with allocation con-
cealment (26, 31, 38, 39, 41, 45, 48, 51). Two non-randomized
controlled trials (47, 50) and 9 before-and-after studies (25, 27,
29, 33, 34, 40, 42, 44, 46) were at high risk of bias due to issues
with random sequence generation. Finally, 22 out of the 27
included studies were judged to have unclear or high risk of
bias due to incomplete or missing outcome data (25-27, 29, 31,
33-37, 39, 40, 42-51).

We summarized the effect of interventions for reducing MOVs
and the certainty of this evidence in Table 1. Most studies com-
pared interventions to standard of care (or to no intervention).

TABLE 1. Summary of findings on interventions to reduce missed opportunities for vaccination

Intervention

Study design
(number of

Relative risk (95%
confidence interval), OR
studies)

(95% confidence interval),
or range in point estimates

GRADE
certainty of
evidence

Absolute risk reduction
(95% Cl)
(how many fewer MOVs)

Interpretation

Interventions aimed at healthcare team

Reminders attached to medical records RCT 0.50

(3) (0.19,1.33)

0S RR ranged from 0.54 to

(4) 0.96
Educational interventions and 0S 0.27 (0.20, 0.36) at
performance feedback (3) participant level

0.56 (0.35, 0.88) at visit
level

Web-based training RCT NR

U]
Monetary incentives RCT NR

1
Training on how to communicate with ~ RCT 0.97
patients (1) (0.95, 0.98)
Provision of expert recommendations ~ RCT (1) NR
Interventions aimed at patients or caregivers
Reminders and alerts (mailed and RCT 1.36
telephone calls) (3) (0.67,2.77)
Reminders (SMS) RCT 0.7

(1) (0.48,1.01)
Educational interventions RCT 0.89

1) (0.73,1.09)

Non RCT 0.50

(1) (0.34,0.74)
Monetary fines RCT 0.87

(1) (0.80, 0.94)
Patient tracking and outreach RCT NR

U]
Interventions aimed at the healthcare system
Improvement in accessibility (more RCT NR
visible vaccination area) (1)
Free vaccination program 0S 1.00

(1) (0.95, 1.05)
Exemption from authorization RCT NR

1
Quality improvement program 0S NR

0]
Presence of pharmacist Non RCT OR 0.56

(1) (0.35, 0.90)

245 fewer per 1 000 patients Low There may be a reduction in MOVs.

(397 fewer to 162 more))

RR ranged from 20 to 36 fewer per LOW There may be a reduction in MOVs.

1 000 patients

359 fewer per 1 000 patients LOW There may be a reduction in MOVs.

(393 fewer to 315 fewer)

128 fewer per 1 000 patients LOW There may be a reduction in MOVs.

(190 fewer to 350 fewer)

NR - -

7.5% of MOVs were reduced with  MODERATE There is probably a reduction

bonus check in MOVs.

NE MODERATE There is probably a reduction
in MOVs.

NR - -

112 more per 1 000 patients (102  VERY LOW  We are very uncertain about the

fewer to 549 more) effect.

NE VERY LOW  We are very uncertain about the
effect.

59 fewer per 1 000 patients MODERATE  There is probably a small to no

(144 fewer to 48 more) reduction in MOVs.

179 fewer per 1 000 patients VERY LOW  We are very uncertain about the

(930 fewer to 237 fewer) effect.

560 fewer per 1 000 patients LOW There may be a reduction in MOVSs.

(860 fewer to 160 fewer)

NR - -

NR - -

0 fewer per 1 000 Low There may be little to no effect

(300 fewer to 300 more) on MOVs.

Researchers describe no statistical LOW There may be little to no effect

differences between the groups on MOVs.

NR VERY LOW  We are very uncertain about the
effect.

46 fewer per 1 000 patients Low There may be a reduction in

(70 fewer to 10 fewer) MOVs.

Source: Prepared by the authors based on the results from this review.

Notes: MOV, missed opportunity for vaccination; RCT, randomized controlled trial; OS, observational study; RR, risk ratio; NR, not reported; NE, not estimable; OR, odds ratio.
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The study characteristics table (available upon request) details
all comparisons.

Interventions targeting healthcare team

Eight studies identified interventions targeting the healthcare
team. There was moderate certainty evidence that monetary
incentives (7.5% reduction in MOVs) (29) and training on how
to communicate with patients (RR 0.97; 95% CI [0.95, 0.98]) (37)
probably reduce MOVs. There was low certainty evidence sug-
gesting that reminders attached to medical records (RR 0.50;
95% CI[0.19, 1.33] from RCTs) (38) may reduce MOVs, that edu-
cational interventions and performance feedback may reduce
MOVs (RR 0.27; 95% CI [0.20, 0.36]), and that educational
interventions may reduce MOVs (RR 0.56; 95% CI [0.35, 0.88])
(27, 44, 46). One study on web-based training (49) and another
using provision of expert recommendations (32) did not report
reductions in MOVs.

Interventions targeting patients or caregivers

Seven studies identified interventions targeting patients or
caregivers. There was moderate certainty evidence that educa-
tional interventions likely reduce MOVs (RR 0.89; 95% CI [0.73,
1.09]) (51). There was low certainty evidence suggesting that
monetary fines may reduce MOVs (RR 0.87; 95% CI [0.80, 0.94])
(41). The certainty of evidence was very low for reminders
and alerts, either mailed or by telephone (26, 35, 36), and SMS
(short message service) (40). One study assessed patient track-
ing and outreach for reducing MOVs, but no estimates could be
abstracted (43).

Interventions targeting the healthcare system

Five studies identified interventions targeting healthcare
systems. There was low certainty evidence suggesting that pres-
ence of a pharmacist (OR 0.56; 95% CI [0.35, 0.90]) (50), offering
free vaccination programs (RR 1.00; 95% CI [0.95, 1.05]) (29),
and exempting patients from caregiver authorization (research-
ers reported no statistical differences) may reduce MOVs (48).
There was very low certainty evidence suggesting that quality
improvement programming may result in little to no reduction
of MOVs (no reduction reported) (25). One study measuring
outcomes of improving accessibility to vaccination sites did not
report reduction of MOVs (38).

Tampi et al. » Reducing missed opportunities for vaccinations

Results of studies developed by
PAHO (Objective 2)

We included five studies conducted between 2012 and 2018
in Honduras, Ecuador, Peru, Panama, and Bogotd (Colombia)
(52-56). Studies included 368 to 2 495 participants. Three of the
studies focused on reducing MOVs in children under 5 years
of age (52, 53, 55), one on children under 3 (54), and another on
children under 2 years (56). All studies used a cross-sectional
design, and one added a qualitative design component (52).
Table 2 summarizes the main characteristics of these studies.

Studies reported a total of 579 MOVs for 2 030 children eli-
gible for vaccination (a rate of 5%-37% MOVs per country)
(Table 2). The pooled rate of MOVs, estimated from data from
five countries in the Region, was 17% (95% CI [9, 32]). Statis-
tical tests suggest important heterogeneity among included
studies (I> 97%). All studies reported that parents/caregiv-
ers, primarily women, made vaccination-related decisions for
their children, and MOVs did not seem to be associated with
the caregiver’s level of education (32%-72% of caregivers
completed high school) (Table 2). The reasons for MOVs var-
ied across countries, and the largest proportion of MOVs were
attributable to healthcare personnel knowledge, attitudes, and
practices (Figure 2).

Certainty of the evidence for Objectives 1 and 2

The certainty of the evidence on interventions for reducing
MOVs ranged from very low to moderate certainty, due to
serious issues of risk of bias and imprecision, and studies mea-
suring the prevalence of MOVs in Latin America were of low
certainty. The main limitation of this second body of evidence
was indirectness (applicability concerns) and imprecision, with
the extremes of the confidence interval of the pooled estimate
suggesting a small prevalence of MOVs at one extreme and a
large prevalence of MOVs at the other.

DISCUSSION

This review summarizes the proportion of MOVs in the
Region and the best available evidence on interventions (tar-
geting healthcare teams, patients or caregivers, and healthcare
systems) for reducing MOVs. Results from studies from the
Region suggest that 17% of recommended vaccines are missed
(low certainty evidence). Results also suggest that monetary

TABLE 2. Characteristics of regional studies developed by PAHO and association between educational
level of caregivers and missed opportunities for vaccination

Country Target Number of  Sex (% girls)
population caregivers
interviewed
Colombia <2 years 738 52%
Honduras <5 years 696 51%
Panama <5 years 1139 51%
Ecuador <5 years 368 NR
Peru <3 years 2 495 50%

Attending MOVs % caregivers with % caregivers that
healthcare (95% Cl) education higher  at least completed
center for than high school high school
vaccination

43% 5% (2,12) ~30% ~70%

54% 9% (6, 12) 6% 32%

23% 17% (14, 21) 25% 53%

50% 36% (27, 45) 43% 72%

26% 37% (34, 40) 26% 67%

Source: Prepared by the authors based on the results from this review.
Notes: MOV, missed opportunity for vaccination; NR, not reported.
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FIGURE 2. Reasons for missed opportunities for vaccination in
five Latin American countries
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Source: Prepared by the authors based on the results from this review.

incentives to healthcare teams, training healthcare teams on
patient communication, and educational interventions for care-
givers probably reduce MOVs (moderate to very low certainty
across interventions and outcomes).

Overall completeness and applicability of evidence

For our first research objective, reports meeting eligibility
criteria studied interventions for reducing MOVs for children
and were conducted in Australia and the United States of
America—countries with high vaccine coverage. This may limit
the applicability of the findings to adults or settings in low- and
middle-income countries, including several countries within
the Region. Although there was a variety of included interven-
tions, which readers might interpret as increased applicability,
each of the interventions seemed to have its own unique effect.
Because of this, the effect of a specific intervention should not
be generalized to other interventions aimed at the same recipi-
ent. Cross-sectional studies on the prevalence of MOVs in Latin
America were conducted in five countries. The heterogeneity
observed among these studies decreases the applicability of the
findings to settings outside of the Region.

Agreement and disagreement with other studies or
reviews

In a recently published systematic review, authors addressed
our first research objective (13). In comparison, we did not
limit eligibility criteria to RCTs (resulting in 26 additional
studies added to this review), performed more comprehensive
searches, and evaluated certainty of the evidence using the
GRADE approach; this allowed us to more accurately present
limitations that may influence results and conclusions. Finally,
authors from the previous review suggested that patient edu-
cation/tracking, outreach sessions, and provider prompts
reduced MOVs. Our review suggests that, in addition to the
interventions suggested by the previous review, monetary
incentives for healthcare teams probably reduce MOVs.

Systematic review

Implications for research

We suggest the development of higher-quality randomized
and non-randomized studies on interventions for reducing
MOVs, especially for adult and special populations that require
vaccination (e.g., women of childbearing age and seniors). We
also suggest that this research be conducted in low- or middle-
income countries (or those with lower vaccination coverage)
and in the context of issues associated with access to care, vac-
cine hesitancy, and the COVID-19 pandemic. We encourage
testing of cross-cutting health system changes, interventions
targeting vaccine hesitancy, and community-level interven-
tions. Furthermore, we encourage reporting of outcomes such
as costs, vaccine wastage rate, satisfaction with care, occurrence
of vaccine-preventable diseases, and healthcare personnel’s
attitudes. In addition, uniform definitions of MOVs should be
adopted to promote comparability of studies.

Implications for practice and policy

The results of this review suggest an important rate of MOVs
in the Region. This is in line with evidence on decreased vaccine
coverage, weakening of epidemiological surveillance, emerg-
ing outbreaks of vaccine-preventable diseases, inadequate
long-term sustainable financing, the challenge of scientific
misinformation, and increasing vaccine hesitancy. Every effort
must be made to consider interventions for reducing MOVs
while maintaining the trust of populations in the Region in
vaccination services, establish and follow national guidelines
for immunization in the context of COVID-19 transmission,
prioritize newborn vaccinations, and maintain periodic and
systematic registries of the population pending vaccination
(7, 57). Now more than ever, ensuring that every child who
accesses a health center has their vaccination status reviewed
and their vaccination schedule completed will be an opportu-
nity to improve vaccination coverage and reduce incidence of
vaccine-preventable diseases (1).

Strengths and limitations of this review

The strengths of this review include not limiting evidence
to studies in English, assessment of gray literature, and con-
ducting screening and data abstraction independently and in
duplicate. This review is limited by reporting issues in and
methodological quality of the included evidence, which largely
prevented us from conducting meta-analyses or from present-
ing the results in a consistent manner across interventions/
outcomes. Furthermore, a paucity (and poor reporting) of study
data resulted in our analysis not comprehensively accounting
for instances where unit of randomization differed from unit
of analysis. This may have resulted in confidence intervals that
are more precise than they should be. Because the certainty of
many of our estimates was rated down for imprecision, we
believe that unit of analysis issues did not have an important
impact on our conclusions.

Conclusion
MOVs can increase the incidence of vaccine-preventable dis-

eases in the Region. Clinicians and other decisionmakers within
the Region should consider this review’s limitations, paucity of
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evidence on patient-important outcomes, and the influence of
several other factors (including costs, feasibility, acceptability,
and equity) before implementing interventions for reduc-
ing MOVs (monetary incentives to healthcare teams, training
healthcare teams on patient communication, and educational
interventions for caregivers) at an individual or population
level.
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Revisidn sistematica sobre la reduccion de las oportunidades perdidas de
vacunacion en América Latina

RESUMEN

Palabras clave

Objetivos. Estimar la prevalencia de las oportunidades perdidas de vacunacion en América Latina y el
efecto de las intervenciones dirigidas a los sistemas de salud, los trabajadores de salud, los pacientes y las
comunidades.

Métodos. Se realizaron busquedas en las bases de datos electronicas MEDLINE, EMBASE, CINAHL vy
LILACS y se establecié contacto con las organizaciones pertinentes, incluida la Organizacion Panamericana
de la Salud (OPS), para identificar aquellos estudios que cumplieran con los criterios de admisibilidad. Un
par de revisores identificaron 27 estudios aleatorizados y no aleatorizados que cuantificaban la efectividad
de cualquier intervencion para reducir las oportunidades perdidas de vacunacion, asi como 5 estudios que
evaluaban la tasa de oportunidades perdidas de vacunacion en América Latina. Cuando no cumplian con los
criterios para agrupar los resultados, estos se presentan de manera narrativa; para evaluar la certeza de esta
evidencia se utilizé el método GRADE.

Resultados. La evidencia indica que la tasa de oportunidades perdidas de vacunacion en América Latina
oscild entre 5% y 37% y presentd una estimacion consolidada de 17% (IC del 95% [9, 32]) (certeza baja),
y que los incentivos monetarios a los equipos de atencion médica, la capacitaciéon de los equipos de salud
sobre como comunicarse con los pacientes y las intervenciones educativas destinadas a los cuidadores
probablemente reducen las oportunidades perdidas de vacunacion (certeza moderada a muy baja).
Conclusiones. No hay suficiente evidencia para respaldar la aplicaciéon de alguna intervencion como politica
basandose Unicamente en la reduccién potencial de las oportunidades perdidas de vacunaciéon si no se
tienen en cuenta varios factores, como los costos, la viabilidad, la aceptabilidad y la equidad.

Vacunacion; cobertura de vacunacion; inmunizacion; América Latina.

Intervencoes para reduzir as oportunidades perdidas de vacinacao na
América Latina: uma revisao sistematica

RESUMO

Palavras-chave

Obijetivos. Estimar a prevaléncia de oportunidades perdidas de vacinagéo (OPV) na América Latina e o efeito
de intervencdes para reduzir as OPV direcionadas aos sistemas de saude, profissionais de saude, pacientes
e comunidades.

Métodos. Foi realizada a pesquisa em bancos de dados eletrénicos (MEDLINE, Embase, CINAHL e LILACS)
e mediante contato com instituicoes relevantes, como a Organizagdo Pan-Americana da Saude (OPAS), com
o objetivo de identificar estudos que satisfizessem os critérios de inclusdo. Dois revisores identificaram 27
estudos randomizados e ndo randomizados com avaliagdo quantitativa da efetividade de intervenc¢ées para
reduzir as OPV e 5 estudos que avaliavam a taxa de OPV na América Latina. Os resultados foram apresenta-
dos de forma descritiva quando n&o preenchiam os critérios para apresentacdo conjunta. O sistema GRADE
foi usado para avaliar a qualidade das evidéncias.

Resultados. As evidéncias indicam que a taxa de OPV na América Latina variou entre 5% e 37%, com uma
estimativa conjunta de 17% (IC 95% [9, 32]) (qualidade da evidéncia: baixa). Incentivos financeiros e capac-
itacdo em comunicagdo com 0s pacientes para as equipes de saude, bem como intervencdes educacionais
para os cuidadores, provavelmente reduzem as OPV (qualidade da evidéncia: moderada a muito baixa).
Conclusoées. Nao ha evidéncias suficientes para respaldar implementar qualquer intervencdo como politica
com base somente na possivel redugdo das OPV, sem levar em consideragao diversos fatores como custos,
viabilidade, aceitabilidade e equidade.

Vacinagéo; cobertura vacinal; imunizagdo; América Latina.
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