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Abstract
Immunization represents the most effective and economical tool available in the field of public health. The use of vaccines led to profound changes in the epidemiology 
of many infectious diseases, reducing their morbidity and mortality. General practitioners play a key role in the delivery of these type of preventive services. The 
purpose of this paper is to give a comprehensive overview of the literature evidence on the impact of different Pay for Performance programs in general practice 
on childhood immunization rates. Most of selected studies showed that childhood immunization rates within a health plan that implemented a robust Pay for 
Performance program were significantly higher. Ongoing monitoring of incentive programs has important value and is critical to determine the effectiveness of 
financial incentives plans.
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Introduction
Immunization represents the most effective and economical tool 

available in the field of public health. The use of vaccines led to profound 
changes in the epidemiology of many infectious diseases, reducing their 
morbidity and mortality [1]. Maintaining high immunization coverage 
levels is important to reduce the burden of vaccine preventable 
diseases and prevent a resurgence of these diseases, particularly in 
under vaccinated populations [2]. General practitioners (GPs) play 
a key role in the delivery of these type of preventive services. Indeed, 
physician recommendations is an important determinant of a patient’s 
decision [3]. In order to motivate physicians to reach higher levels of 
immunization, in many countries the immunization coverage rates are 
included as one indicator for achievement in incentives programs [3-
6]. The UK remains in the vanguard of such schemes, with the Quality 
and Outcomes Framework (QOF) paying out around £1000 m (€1300 
m; $2000 m) in 2005-2006 to general practices [4,7].

The United States has over 100 private and federal Medicare 
reward and incentive programs, and Italy and New Zealand are 
beginning to reward performance in primary care [8]. Under the Pay 
for performance (P4P) schemes, providers are paid more if they achieve 
quality benchmarks or demonstrate improvements in the quality of 
care, they provide [9].

Although most schemes focus on quality, performance objectives 
could cover a wide range of variables including volume, equity, patient 
satisfaction, patient safety, and cost effectiveness [10]. The international 
literature finds that P4P initiatives are associated with better quality. 
But it is difficult to determine if the initiatives caused the observed 
quality improvements, in part because financial incentives usually 
are employed as one component of an overall quality improvement 
strategy. Therefore, any quality gains that are observed could be due 
to payments, or they could be due to other features of the quality 
improvement strategy, or both [11].

In this context, childhood immunization rates are a particularly 
instructive measure to consider because all states explicitly cite 
targeting of this indicator in their written P4P plans [12]. Assessing 
the effect of P4P on childhood immunization status might start by 
testing whether the introduction of a program improved vaccination 
rates for children living in states that introduced this remuneration 
scheme [12]. The purpose of this paper is to give a comprehensive 
overview of the literature evidence on the impact of different P4P 
programs on childhood immunization rates. The following section 
provides the description of the method, section 3 describes the results 
of this literature review, in section 4, conclusions and discussions are 
provided.

Materials and methods
Search strategy

This literature review was conducted according to the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) 
statement [13]. (The complete PRISMA Checklist is provided in 
Supplemental material- Table 1).

Our investigation begins with the definition of the problem about 
which we want to investigate.
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We delineated the problem through the following search questions: 
RQ) What is the evidence in literature for the effects of financial 
incentives on childhood immunization coverage rates?

We performed a search of literature using Web of Science, 
Cochrane Library, PubMed and Google Scholar. Papers were extracted 
from the database using 4 separate keyword pairs (pay for performance, 
financial incentives, preventive care, childhood immunization rate*) 
to find the most articles focused on this topic. In addition, we used 2 
keywords focusing on the primary care setting (primary care, general 
pract*), using the Boolean operator AND to identify all relevant papers 
in the field and to classify articles according to the covered issue.

The search on the database by selected keywords has been extended 
to title, keywords and abstracts (topics range). The search of literature 
was performed without no limits of date on the database search. We 
included articles published and written in English. Some inclusion and 
exclusion criteria were considered. First of all, we were interested in 
identifying studies of explicit financial incentives directed at general 
practitioners which had performance-based contracting. All studies 
involving the incentives aimed at improving childhood immunization 
rates in primary care practices were considered. 

Meeting abstracts, proceedings papers, letters to the editors and 
editorials without data were also excluded. All article titles and abstracts 
identified from the electronic searches were review by the three authors 
according to the inclusion/exclusion criteria.

Classification of articles by effect on childhood immunization rates

Following the framework used by Petersen et al. [14] we classified 
articles according to the effect of the financial incentives on childhood 
immunization coverage rates, as follow

•	 positive effects: studies in this area demonstrated a statistically 
significant improvement

•	 irrelevant effects: studies showed no significant step change in the 
variation of coverage rates

•	 negative effects: studies demonstrated a statistically significant decrease.

Results
Studies selected

Our search for eligible studies is summarized in the figure 1. The 
initial search of electronic databases and reference lists from relevant 
studies yielded a total of 19.360 titles. Of these, only 11 studies met the 
inclusion criteria previously described. Because of the heterogeneity 
between studies, meta-analysis was not possible, and results are 
presented narratively.

Effect of financial incentives on childhood immunization 
delivery rates

Fairbrother et al. [3] examined the effect of different financial 
incentives on immunization coverage, specifically the percentage 
of children up-to-date on a variety of immunizations. Physicians 
were assigned to one of three groups: bonus and feedback, enhanced 
fee-for-service and feedback, and feedback only and immunization 
were measured at three points in time, approximately four months 
apart. They found that there was a 25% improvement in up-to-date 
immunization in the bonus group, with no significant changes in the 
other groups.

Subsequently, the same authors conducted a follow-up to a 
previous study to analyze whether bonus payments and enhanced fee-

Figure 1. Prisma flow diagram
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for-service improved immunization rates for children, specifically the 
percentage of children with up-to-date coverage on immunization. 
Bonus payments were $1000 and $2500 for 30 point and 45-point 
improvements, $5000 for reaching 80 per cent up- to-date coverage 
and $7500 for reaching 90 per cent up-to-date coverage. In the 
enhanced fee- for-service group, physicians received $5 for each 
vaccine administered within 30 days of its due date and $15 for each 
visit at which all due vaccines were administered. They found that both 
types of financial incentives increased documented immunization [15].

A study by Felt-Lisk et al. [16] evaluated the effectiveness of the P4P 
strategy in raising attendance levels at the well- child visits in which 
the immunization series is delivered. This study found that the two 
Medicaid P4P programs raised rates more than the Medicaid national 
mean.

Chien et al. [17] used two quasi-experimental study designs and 
corresponding data sources to evaluate the effectiveness of P4P program 
over 4-years study period from 2003 to 2007. The authors found that 
immunization rates for 2-year-olds rose over the study period from 
60% in 2003 to   80% in 2007 for all New York Medicaid health plans. 
The increase for patients including in the incentives program was 7% 
greater than that of the comparison health plans when comparing 
2003–2005, and 11% greater when comparing 2003-2007.

In 2006, Estonia started the pay-for-performance quality system 
(QS) for family doctors (FD). The prevention domain of the Estonian 
QS for FDs includes clinical quality indicators for children (0–7 years) 
as follow-up of the child and immunization coverage. The aim of the 
study by Merilind et al. [2] was to compare differences in immunization 
rates of Estonian FDs in two different groups: those joined to the QS 
and those not joined. The target level of immunizations in Estonia is set 
at 90 per cent and higher.  Comparing the two groups of FDs, joined to 
the QS and not joined, there are significant differences in vaccination 
coverage in almost all of the vaccinations. Doctors joined to the quality 
system met the 90 per cent vaccination criterion more frequently 
compared to doctors not joined to the quality system. Doctors not 
joined to the quality system were below the 90 per cent vaccination 
criterion in all vaccinations listed in the Estonian State Immunization 
Schedule. They conclude that P4P as a financial incentive encourages 
higher levels of childhood immunization.

Hu et al. [12] studied the impact of Medicaid P4P programs 
on children’s immunization status. Using information on the 
immunization status of a nationally representative sample of children 
aged 19–35 months, the effect of Medicaid P4P programs on childhood 
vaccination rates was estimated using difference-in-difference (DD) 
and difference-in-difference-in-difference (DDD) models. Data were 
extracted from the National Immunization Survey (NIS), a survey 
monitoring immunization coverage among children aged 19–35 
months living in the U.S. from 1999 to 2011. The study found no 
overall effect of Medicaid P4P on the chance that children aged 19–35 
months had completed the vaccination series. However, there was a 
4-percentage point increase in the chance that a child 19–23 months 
had completed the series. For children aged 19–23 months, the authors 
found significant increases in the chance that the child had received 
most components of the series in addition to the series itself. This study 
provides some evidence that Medicaid P4P programs may be helpful in 
improving childhood vaccination rates.

On the other hand, some Canadian studies revealed that the P4P 
did not produce significant changes on the indicator considered 
[18-20].

Particularly, Katz et al. [19] evaluated the impact of a P4P 
program called the Physician Integrated Network (PIN) on childhood 
vaccination rates in Manitoba. They included all children born between 
2003 and 2010 who were patients at PIN clinics receiving P4P funding. 
They examined the rate of completion of the childhood primary 
vaccination series by age 2. Findings suggest that the PIN had a limited 
impact on vaccination rates.

An analysis in the United States measured the effect of P4P 
programs on health care quality, including childhood vaccination [21]; 
however, the study failed to find evidence that P4P initiatives brought 
about major improvements in quality of care.

Finally, a search conducted by Fu et al. [22] aimed to compare the 
combined effect a financial incentive program and a virtual quality 
improvement technical support (QITS) learning collaborative regard to 
impact on pediatric immunization coverage. A cluster-randomized trial 
was conducted among unaffiliated pediatric practices across the United 
States from June 2013 to June 2014. They found that participation in 
either a financial incentives program or a virtual learning collaborative 
led to self-reported improvements in immunization practices but 
minimal change in objectively measured immunization coverage.

Discussion and conclusions
In the last years, P4P programs have become a popular method of 

encouraging the delivery of primary health care services, although it is still 
uncertain the real effects on the improvement of delivery rates [23,24].

With regard to childhood immunization, our review has produced 
mixed results. Most studies showed that childhood immunization rates 
within a health plan that implemented a robust P4P program rose at a 
significantly higher rate than among health plans that did not, despite 
robust secular trends [2,3,12,15-17].

Contrary, other five relevant studies demonstrated that a P4P 
program had no effect on childhood immunization delivery rates [18-22].

However, it must be to take in consideration that no study has 
shown a negative impact of financial incentives on vaccination rates. 
The immunization coverage rate is very important for public health 
and all activities to improve this are necessary. Better outcomes will 
come with stronger cooperation of primary care team members, 
government policy and public attitude. This indicator encourages 
general practitioners to reach high levels of childhood immunization. 
Most of the previous studies showed physicians joined to the P4P had 
better immunization coverage rates than physicians not joined to the 
program [2].

Our search may be affected by some limitations. First of all, only 
papers published in English language were reviewed; data published 
in other languages were automatically excluded from this study. Our 
inability systematically to review literature in other languages may be 
considered a weakness. Although we had intended to review the non-
English literature, professional language translation services proved 
prohibitively expensive. Secondly, analysis was necessarily limited to 
available papers and thus potentially subject to publication bias.

Ongoing monitoring of incentive programs has important value 
and is critical to determine the effectiveness of financial incentives 
plans. Our search provides contributions for both research and practice. 

In particular, this search can help guide policy makers to determine 
whether the introduction of specific financial incentives can improve 
the vaccinations delivery rates for child reducing the risk of illness and 
mortality.
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On the other hand, P4P programs will continue to develop. 
According to this, further research is needed to guide implementation 
of financial incentives in this area and to assess their effectiveness.
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