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La búsqueda activa de niños mejora la cobertura vacunal 

Objetivo: mejorar la cobertura vacunal en el centro de salud (CS) Fuensanta (Valencia, España) median-
te la búsqueda activa de pacientes incorrectamente vacunados.
Material y métodos: diseño: ensayo clínico simple ciego. Emplazamiento: pacientes de Pediatría del CS. 
Participantes: 736 pacientes, 401 del grupo intervención y 335 del grupo control. Se excluyeron 26 
pacientes que no acudieron al CS en los 24 meses previos al estudio; dos rechazaron ser vacunados. 
Intervenciones: búsqueda activa en el grupo intervención de pacientes incorrectamente vacunados por 
teléfono, carta y alarmas en la historia clínica informatizada (HCI) y observación del estado vacunal en 
el grupo control. Mediciones principales: variables: estado vacunal al finalizar el periodo de estudio; 
edad; grupo control o grupo de intervención. Se calculó el riesgo relativo (RR), la reducción del riesgo 
absoluto (RRA) y el número necesario para tratar (NNT).
Resultados: mejoría global en el grupo intervención con RR 3,598 (intervalo de confianza del 95%  
[IC 95]: 2,07-6,22); RR 6,30 (IC 95: 1,72-23,10) a los tres años y RR 6,44 (IC 95: 1,38-29,96) a los seis, 
con mejoría, estadísticamente no significativa a los 14 años (p=0,076), RR 2,22 (IC 95: 0,90-5,43). 
Efecto de la búsqueda activa a los 3, 6 y 14 años: RRA de 89,3% (IC 95: 71,99-97,10) y NNT 1,11, RRA 
81,1% (IC 95: 51,15-96,01) y NNT 1,22; RRA 74,29% (IC 95: 57,75-86,02) y NNT 1,33 respectivamente.
Conclusiones: la búsqueda activa resultó eficaz a los tres y seis años. A los 14 años, no siendo signifi-
cativa estadísticamente, mejoró el estado vacunal de manera destacada.

Objective: improve vaccination coverage in the health center Fuensanta by actively seeking improp-
erly vaccinated patients.
Material and methods: design: single-blind clinical trial. Location: pediatric patients of health center 
Fuensanta. Participants: 736 patients, 401 in the intervention group and 335 in the control group. 28 
patients who did not attend the CS in 24 months prior to the study and 2 refused to be vaccinated. 
Interventions: search active involvement of patients incorrectly vaccinated by telephone, letter and 
alarms in Computerized Medical Record and observation of vaccination status in the control group.
Main measurements: variables: immunization status at the end of the study period; age; control group 
or the intervention group. Relative risk (RR), absolute risk reduction (ARR) and number needed to treat 
(NNT) was calculated. Results: overall improvement in the intervention group of 3.59 RR (95% CI: 2.07 
to 6.22); RR 6.30 (95% CI: 1.72 to 23.10) at 3 years and RR 6.44 (95% CI: 1.38 to 29.96) at 6, with 
improvement, statistically not significant, at 14 (p 0.07), RR 2.22 (95 % CI: 0.90 to 5.43). Effect of 
active search at 3, 6 and 14: RRA 89.3% (95% CI 71.99 to 97.1) and NNT 1.11, RRA 81.1% (95% CI: 
51.15 to 96, 01) and NNT 1.22; RRA 74.29% (95% CI 57.75 to 86.02) and NNT 1.33 respectively.
Conclusions: the active search was effective at 3 and 6 years. At 14, the active search, not being sta-
tistically significant, improved immunization status significantly.
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INTRODUCTION

Vaccination is one of the public health primary 

care preventive measures that are most beneficial 

to the population: it prevents premature deaths 

and sequelae from vaccine-preventable diseases 

and epidemic outbreaks, and produces herd im-

munity in the population.1

Containing the socioeconomic burden of vaccine-

preventable diseases depends directly on ensuring 

an adequate vaccination coverage.1

Vaccination rates are high in the paediatric popu-

lation of Spain, as these patients require regular 

medical checkups in the early years of life that fa-

cilitate adherence to the immunization schedule, 

although it is also true that vaccine coverage rates 

decrease with increasing age.1-3

Our primary care health care centre (HCC) is locat-

ed in the outskirts of the city of Valencia (Spain), 

and has two paediatrics offices that serve children 

from families of low-to-middle socioeconomic sta-

tus. Our aim in this study was to improve vaccina-

tion coverage by actively seeking out patients of 

our HCC that were incorrectly vaccinated, and the 

main tools used for this purpose were electronic 

health records (EHRs), phone calls and postal mail.

MATERIALS AND METHODS

We conducted a single-blind study in patients of 

our HCC divided into five age groups (12 months, 

18 months, 3 years, 6 years and 14 years) enrolled 

between October 2013 and October 2014 for a fol-

lowup period of control or intervention of 12 to 24 

months (ending in October 2015). We enrolled pa-

tients in the study after obtaining informed con-

sent from them and/or their legal guardians.

The variables under study were correct or incorrect 

vaccination status based on the patient’s age group 

and the group to which they had been assigned at 

the time of enrolment in the study (intervention or 

control group), and the outcome variable of wheth-

er incorrect vaccination status was corrected by the 

end of the study period (24 months).

Twenty-eight patients were excluded from the 

study (twenty-six because they had not visited the 

HCC in the 24 months prior to the study, and two 

for refusing vaccination), and twenty dropped out 

of the study due to a change in address or transfer 

to a different HCC.

The caseloads of each of the Paediatrics offices 

constituted the intervention and control groups. 

The patients included in the two caseloads have 

similar characteristics.

In the intervention group (n = 401), incorrectly vac-

cinated patients were sought ought by phone, let-

ters, and alerts in the EHR. The first step was to 

attempt a phone call to the parents or legal guard-

ians. If they could not be reached by phone, a letter 

was sent by post, and an alert activated in the pa-

tient’s EHR to remind the paediatrician of this is-

sue when the patient next visited the HCC.

In the control group (n = 335), we only observed 

the vaccination status of the patients until the end 

of the study, so that patients were only vaccinated 

if they attended the scheduled checkups or their 

families requested it.

We performed the statistical analysis with Ex-

cel® and SPSS® version 15.0, analysing contingen-

cy tables to determine the benefit, or risk ratio (RR), 

and the absolute risk reduction (ARR), and calcu-

lating the number needed to treat (NNT).

RESULTS

Our analysis included a total of 736 patients, of 

whom 388 (53%) were male. The percentage of 

correctly vaccinated patients was similar in both 

groups before the study started (no statistically 

significant difference).

There was an overall improvement in vaccination 

coverage in the entire intervention group, with the 

benefit corresponding to a risk ratio (RR) of 3.59 

(95% confidence interval [IC], 2.07–6.22); the RR 

was 6.30 in the 3-year-old group (95% CI, 1.72–

23.10) and 6.44 in the 6-year-old group (95% CI, 

1.38–29.96).
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In the 14-year-old group the RR was 2.22 (95% CI, 

0.90–5.43), which was not statistically significant 

(P = .076).

We did not find statistically significant differences 

between the intervention and the control group at 

ages 12 and 18 months.

Figure 1 shows the vaccination coverage percent-

ages for each age group in the intervention and 

control groups.

In the groups of patients aged 3, 6, and 14 years, 

the active search for those that were incorrectly 

vaccinated had a considerable effect. For instance, 

in the 3-year-old group the ARR was 89.3% (95% CI, 

71.99–97.1), that is, out of every 100 incorrectly 

vaccinated children that we actively sought out, 

we succeeded in having 89 correctly vaccinated by 

the end of the study. The NNT for this group was 

1.11 (95% CI, 1.03–1.1).

The magnitude of the effect of the intervention 

was substantial in the 3, 6, and 14 year old groups 

(Table 1).

DISCUSSION

In our study, the initiative of seeking out incorrect-

ly vaccinated children achieved an improvement in 

vaccination coverage in children aged 3, 6 and 14 

years.

An active search does not seem necessary in the 

first 18 months of life, as we observed high vacci-

nation rates without any intervention. This can be 

explained by visits to the paediatric offices for 

well-child checkups. Other studies have found re-

sults similar to ours in children aged less than 24 

months, and attributed to the same reason.4

Active searching is effective in the 3- and 6-year 

age groups. The magnitude of the effect of this in-

tervention was highly significant, achieving an im-

provement in vaccination coverage. There was evi-

dence of improvement in coverage in the 14-year 

age group, but the difference was not statistically 

significant.

We must maintain and further improve the vacci-

nation coverage achieved in this study. One possi-

ble strategy is to promote the implementation of 

nationwide health education programmes.2,5-10. 

Figure 1. Percentage of correctly vaccinated children at the end of the study by age group in the intervention and 
control groups
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Another tool that has yet to be integrated in the 

Spanish National Health System is the use of 

emerging technologies,11-14 such as getting in 

touch with parents through email, developing new 

mobile applications relating to the immunisation 

schedule,15 or setting up individual alerts in the 

EHRs that would get activated in case of incorrect 

vaccination, bringing it to the attention of paedia-

tricians, nurses and the administrative staff.16,17 

The creation of a diagnosis of “incorrect vaccina-

tion status” would also be helpful, so it could be 

entered in EHRs when it is detected in a patient 

and quickly attract the attention of paediatricians 

and nurses.

Along with these strategies to improve vaccination 

coverage, some studies have proposed establish-

ing objectives for health care providers at the be-

ginning of each vaccination year to assess the out-

comes achieved at the end of the year, a method 

that has proven to be effective in improving vacci-

nation coverage rates.11

In this regard, something that is as important as 

measuring the magnitude of the impact of these 

interventions for improving patient recruitment 

and thus vaccination coverage is to attempt to 

identify factors interfering with the correct adher-

ence to these objectives.3,12,14,17,18

The intervention analysed in this study could be an 

easily available tool in primary care settings and 

feasible in this type of facility, and can achieve a 

higher vaccination coverage.4,17,19 Its correct im-

plementation requires commitment, motivation 

and organisation on the part of health care provid-

ers.12,17 There is evidence that health care profes-

sionals have an influence on parents as pertains 

the decisions to vaccinate their children1,2,5,17,18.

The ongoing economic crisis has changed public 

health policies, and the optimisation of resources 

is being prioritised. This study demonstrates a type 

of inexpensive primary care intervention that pre-

vents the development, transmission and compli-

cations of infectious diseases.
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Table 1. Magnitude of the intervention effect by age group at ages 3, 6 and 14 years (ARR and NNT estimates)
Age group RR ARR NNT

3 years 6.30 
(95% CI, 1,72–23,10)

89.3% 
(95% CI, 71.99–97.1) 

1.11 
(95% CI, 1.03–1.1)

6 years 6.44 
(95% CI, 1.38–29.96)

81.1% 
(95% CI, 51.15–96.01)

1.22 
(95% CI, 1.04–1.96)

14 years 2.22 
(95% CI, 0.90–5.43)

74.29% 
(95% CI, 57.75–86.02)

1.33 
(95% CI, 1.16–1.75)

ARR, absolute risk reduction; CI, confidence interval; NNT, number needed to treat
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