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The objective of the present study was to investigate if the policy for contracting out the Korean influenza National Immunization Program (NIP) for individuals aged ≥ 65 years affects a reduction in vaccination inequality based on gender and socioeconomic position (SEP). In South Korea, initially only public health centers provided influenza vaccination for free; however, starting from the fall of 2015, the program was expanded to include private medical institutions. The policy was expected to improve overall vaccination rate and reduce its inequality, through improving access to vaccination. The present study analyzed how the gap in the vaccination rate changed between before and after contracting out. A multivariate logistic regression model stratified by gender and SEP of individuals aged ≥ 65 years was used. The study also analyzed changes in the unvaccinated rates between before and after contracting out based on an interrupted time series model. The gap in the unvaccinated rate based on SEP present prior to contracting out of the NIP for individuals aged ≥ 65 years did not decrease afterwards. In particular, the step changes were 0.94% (95% confidence interval [CI]: 0.00, 1.89) and 1.34% (95% CI: 1.17, 1.52) in men and women, respectively. In the pre-policy period, among women, the unvaccinated rate of the medical aid beneficiaries group was 1.22-fold higher (95% CI: 1.12, 1.32) than that of the health insurance beneficiaries, and the difference was not reduced post-policy implementation (odds ratio: 1.27, 95% CI: 1.20, 1.36). The findings of the study were that contracting out of the NIP was not effective in improving vaccination rate nor resolving vaccination inequality. Future studies should focus on identifying the mechanism of vaccination inequality and exploring measures for resolving such inequality.
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INTRODUCTION

Coronavirus disease (COVID-19) vaccination is currently underway, and improving the vaccination rate is a key strategy for achieving herd immunity. Herd immunity is necessary to overcome the current COVID-19 pandemic (1). Effective immunization, a high-priority public health strategy for preventing disease transmission, is subject to strict governmental control in terms of planning, procurement, and service provision. In particular, guaranteeing equal access without discrimination or exclusion of specific groups is important. However, the National Health Insurance system in South Korea (2–5) creates a barrier to health care access including vaccination. In Korea, majority of the population (97%) are covered by the National Health Insurance Services, while the most disadvantaged are covered by the Medical Aid Program. In theory, the entire population have healthcare coverage. However, the required copayment is considerable (about 65%), which still hampers access to healthcare by the poor. Moreover, private healthcare facilities account for 90% of all hospital beds. Although for-profit hospitals are not allowed in Korea, many private facilities are profit driven. Under the circumstances, among various accessibility dimensions, physical and economic accessibility could deteriorate. Improvement in physical and economic accessibility is achievable through policies guaranteeing free vaccination, as well as by securing enough medical institutions that can provide such a service within a reachable distance (6). In Korea, the National Immunization Program (NIP) was initially carried out mostly by public medical institutions. To increase immunization accessibility, the Korean government then pursued a policy for expanding the NIP to include private medical institutions (7) COVID-19 vaccination was carried out in a similar manner: in the early stages, vaccination was carried out through most public medical institutions and was subsequently expanded through the NIP to include private medical institutions.

In other words, the government has contracted out the NIP from the public sector to the private sector. With “contracting out,” private entities are contracted to provide public services that used to be provided directly by the government. Expansion of the immunization program to include private medical institutions is one approach by which the Korean government is “contracting out” as part of the NIP. The Korean government explains this as a public–private partnership with private medical institutions instead of “contracting out.” However, the authors believe that understanding this concept as contracting out would be more appropriate. The contracting government plays the role of the purchaser and manager, and the contracted private medical institution plays the role of an immunization service provider based on a contract. The parties do not share finance, management, nor risks in the process of providing the immunization services (8, 9). On the one hand, given that privatization refers to all efforts to introduce market mechanisms to public service delivery by public-to-private transfer of authority over ownership, management, finance, and/or control (8, 10), contracting out the NIP could be conceptualized and considered as one type of privatization (8, 11, 12).

The goals of contracting out of the NIP are to improve the accessibility and convenience of immunization, which are consistent with the motivation for privatization of general public services. Privatization, especially the need for and implementation of contracting out, is based on the belief that private entities are able to deliver services more effectively and efficiently than public entities (12, 13). Contracting out offers the following benefits: (1) there is no need to increase the number of public servants to directly provide the service, which can help reduce government expenditure; (2) the expertise, resources, and technology of private institutions could be utilized, while the quality of service could be improved by promoting competition among private institutions by giving more choices to the users; and (3) the service delivery practice of contracted private institutions could be assessed more objectively than in the case of the government assessing its own practice. Therefore, greater emphasis is placed on the accountability of the private institutions, meaning the service providers. This could allow for more effective and efficient service delivery (14, 15). However, it is uncertain whether contracting out could actually produce such outcomes. In fact, it may produce inefficient outcomes: management and supervision costs are incurred, government accountability and public interest may be compromised, and cost savings based on reduced manpower and lower wages by private contractors could actually lead to a decline in the quality of service. For example, when the British National Health Service contracted out its cleaning service, a reduction in cleaning staff for efficiency led to an increased risk of hospital-acquired infection (16). However, empirical review and discussions on the effects of contracting out of essential public health services, not “non-essential” services, are still lacking.

South Korea expanded its influenza vaccination program for individuals aged ≥ 65 years to include private medical institutions. The advocates of the policy have claimed that it can contribute to improving the overall vaccination rate and addressing the vaccination inequality with the purpose of improving immunization accessibilities. Consequently, the proportion of vaccinations carried out in private medical institutions increased. However, the proportion of vaccinations carried out in public health centers and other public institutions decreased. Given this evidence, a previous study has reported that contracting out vaccination services does not contribute to an overall improvement in the vaccination rate (17). The present study goes a step further to identify the influence of such contracting out on gender and socioeconomic inequality in immunization. The study investigated gender-differences in the effects of contracting out of influenza vaccination for individuals aged ≥ 65 years and whether contracting out contributed to reducing the gap in vaccination rate based on socioeconomic position (SEP).



MATERIALS AND METHODS


National Immunization Program on Seasonal Influenza in South Korea

The influenza NIP in South Korea began in 1997 as a pilot program for individuals aged ≥ 65 years and patients with cardiopulmonary disease. Free vaccination for individuals aged ≥ 65 years which began in 2005 at public health centers, was not for free at private medical institutions. Therefore, out-of-pocket expenditure was incurred when individuals were vaccinated at private medical institutions. After the program was subsequently expanded to include private medical institutions starting from the 2015–2016 flu season (17), no one paid expenses for the vaccination anymore.



Study Population

The present study used 2013–2019 data from the Korean Community Health Survey (KCHS) (18).

KCHS, conducted annually by the Korean Disease Control and Prevention Agency since 2008, has participation from approximately 250 public health centers throughout South Korea. The KCHS uses two rounds of systematic sampling (individuals aged ≥ 19 years) to collect nationally representative data from surveying ~2,20,000 individuals each year. The present study selected individuals aged ≥ 65 years at the time of the survey and included their “Yes” or “No” responses to whether they received annual influenza vaccination. Data from 2015, the year when contracting out of the vaccination service was implemented, were excluded since it could cause confusion in the analysis. However, the vaccination rate among the 2015 survey participants was calculated separately for subsequent calculation of the annual vaccination rate. Lastly, participants who did not respond to questions on covariates were also excluded.



Measurement

The two major independent variables were the survey participation time point and medical aid beneficiary status, as a proxy indicator of SEP. For the survey participation time point, 2013 and 2014 survey participants were defined as the pre-policy implementation group (pre-group) and 2016–2019 participants were defined as the post-policy implementation group (post-group). South Korea operates a national health insurance system. While 97% of the population is covered under this system, the remaining 3% receives healthcare coverage through a tax-based system called medical aid. The medical aid beneficiaries represent the poor and socially deprived population who qualify based on the following conditions: (1) earn ≤ 40% of the standard median income; (2) inability to work due to health issues, disabilities, etc.; and (3) have no dependents (or support family). Individuals who indicated that they received medical aid benefits during the year covered by the KCHS were defined as medical aid beneficiaries, while all others were categorized as health insurance beneficiaries. The outcome variable was defined as responding “Yes” to the question “Have you received an influenza vaccination in the past year?” To analyze the changes in annual vaccination rate, the gender-stratified total vaccination rate among individuals aged ≥ 65 years for the survey year and the vaccination rate based on SEP after gender stratification were measured separately. Lastly, among the variables known to influence healthcare utilization, marital status, region (residence), recent labor (paid/unpaid) experience, monthly household income, smoking history, alcohol consumption history, hypertension, and diabetes mellitus (DM) were measured as covariates.



Statistical Analysis

Participants in the 2015 survey were excluded from all analyses, except for the trend analysis on changes in annual vaccination rate. All analyses were performed separately by gender. For the vaccination rate based on the type of health coverage, differences in the distribution of baseline variables were tested using Pearson's chi-square test. To analyze the differences based on privatization policy and health coverage together, a multivariate logistic regression model stratified for policy and health coverage types was constructed. With the pre-policy implementation health insurance beneficiaries as the reference group, the odds ratios (ORs) of the unvaccinated rates for influenza in the pre-policy implementation medical aid beneficiaries, post-policy implementation health insurance beneficiaries, and post-policy implementation medical aid beneficiaries were calculated. The gap in the unvaccinated rate based on health coverage type before and after the implementation of the policy was examined separately. Changes in the unvaccinated rate between before and after the implementation of the policy were analyzed for the health insurance subscribers and medical aid beneficiaries. The additive interaction of health coverage type and policy implementation was measured by the relative excess risk due to interaction and the proportion of disease attributable to interaction. To analyze the time-series changes in the vaccination rate between before and after the implementation of the policy, an interrupted time-series model was constructed as shown below. We considered that a level change and slope change model would be appropriate to identify the impact of contracting out of the NIP, because the total number of hospitals providing free vaccination was immediately increased right after the policy change and the change could gradually change the health seeking behaviors of people (19). The model below included participants in the 2015 survey, which was conducted between August 31st and November 8th, which overlaps with the period when privatization of influenza vaccination was fully implemented. Therefore, it was assumed that the effect of the implementation of the policy would appear starting from the 2016 survey.
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Yt is the unvaccinated rate at year t. T is year t. X1 is an indicator of the introduction of a new policy (after the policy is introduced, X1 = 1; otherwise, 0). β1 is the slope before the new policy, β2 is a step-down after the policy was introduced and γ1 indicates the interaction of X1 and T. δ and C are a matrix of potential confounders in t−1 year and their coefficients. With seven time points, we considered a potential confounder that was the log transformed influenza incidence in t−1 year, because the incidence in t−1 year would affect the health behaviors of people in t year. For the sensitivity analysis, we also constructed a slope change model as the simplest model with different lags, with assumption that the policy change could not affect the level change. We conduct the Cumby-Huizinga test to identify appropriate lags in the models. STATA/SE version 15 (StataCorp LLC, College Station, TX, USA) was used for all statistical analyses.




RESULTS


Baseline Characteristics

A total of 4,58,804 individuals aged ≥ 65 years participated in the surveys. Of these, 3,94,284 were included in the final analysis after excluding participants in the 2015 survey (n = 63,141) and individuals who did not provide a response for immunization status (n = 1), marital status (n = 136), smoking status (n = 23), alcohol consumption status (n = 92), and DM status (n = 1,127). Among the female health insurance subscribers, the unvaccinated rate was highest in 2013 (14.8%), and it decreased to 8.6% in 2019. Among the female medical aid recipients, the unvaccinated rates in 2013 and 2019 were 17.7 and 12.4%, respectively (Table 1). Among the male health insurance subscribers, the unvaccinated rates were highest (16.8%) and lowest (11.2%) in 2013 and 2019, respectively. Among the male medical aid recipients, the unvaccinated rates in 2013 and 2019 were 22.1 and 15.1%, respectively (Table 2). Among the overall study population, the unvaccinated rate was lowest among those aged 75–84 years, living with a partner, living in a rural region, and drinking less. Participants under hypertension and DM treatment had lower unvaccinated rates than those under no such treatment among both men and women.


Table 1. Vaccination rates among female participants based on different baseline characteristics stratified by type of health coverage.
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Table 2. Vaccination rates among male participants based on different baseline characteristics stratified by type of health coverage.
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Interaction Between Socioeconomic Position and Privatization

A stratified multivariate analysis of the changes in the unvaccinated rate based on SEP before and after the implementation of the policy was conducted. Among women, the unvaccinated rate of the pre-policy implementation health insurance beneficiaries (reference group) was 14.6%, while that of the medical aid beneficiaries was approximately 1.22-fold higher (17.2%; 95% CI: 1.12, 1.32). The unvaccinated rate of the post-policy implementation medical aid beneficiaries was ~1.27-fold (95% CI: 1.20, 1.36) higher than that of the health insurance subscribers. Both health insurance subscribers and medical aid beneficiaries showed a decrease in the unvaccinated rate between before and after the implementation of the policy, with ORs of 0.63 (95% CI: 0.61, 0.65) and 0.69 (95% CI: 0.63, 0.76), respectively. No interaction was found between the privatization policy and SEP. The pre-policy implementation SEP-based gap in the unvaccinated rate was maintained after policy implementation (Table 3). Similar results were found among the men (Table 4).


Table 3. Contracting out program-stratified association of socioeconomic position with the unvaccinated rate for seasonal influenza among women.
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Table 4. Contracting out program-stratified association of socioeconomic position with the unvaccinated rate for seasonal influenza among men.
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Time-Serial Trends of the Unvaccinated Rate

In the gender-stratified analysis, there was a decrease in the unvaccinated rate from before to after the implementation of the policy among both men and women. However, changes in the decreasing trend slope were not affected by the implementation of the policy, and there was no level change in the unvaccinated rate (Figure 1). In the detailed analysis, the slope change of the unvaccinated rates, which was adversely increased after the implementation of the policy among men (lag 0) and women (lag 3) were 0.94% (95% CI: 0.00, 1.89) and 1.34% (95% CI: 1.17, 1.52), respectively. In the analysis based on health coverage type, there was a 1.40% increase in the unvaccinated rate after the implementation of the policy (95% CI: 1.34, 1.46) among male health insurance beneficiaries (lag 3) with a level change (coefficient: 0.86, 95% CI: 0.78, 0.94). We mainly present the level and slope change model and additionally describe the results from the slope change model in Table 5. There were little differences between the models.


[image: Figure 1]
FIGURE 1. Change in the unvaccinated rate before and after the contracting out of the National Immunization Program [(A): male; (B): female; (C): male by the type of health coverage; (D): female by the type of health coverage; (C,D): solid line indicates health insurance beneficiaries and dashed line indicates medical aid beneficiaries].



Table 5. Percent point changes in unvaccinated rates by gender and type of health coverage.
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DISCUSSION

The findings of the present study confirmed that privatization of the influenza NIP did not reduce SEP-based vaccination inequality. Analyses based on gender and SEP showed an improvement effect on the vaccination rate among female medical aid recipients. However, the results did not show privatization of the NIP as having an overall improvement effect on the vaccination rate among the general population. These findings are consistent with those of a recent South Korean study that analyzed different data sources (17). This study presented policy implementation without consideration for fundamental causes of vaccine hesitancy as one of the factors. Privatization of the NIP had little effect on improving the vaccination rate and did not reduce SEP-based vaccination inequality. This may reflect the need for more active consideration of social determinants in the NIP. Safety awareness, the gap in information access due to health literacy, the gap between urban and rural regions, financial gap, and differences in perception of authoritative government policies have been presented as social determinants of vaccine hesitancy (6).

The gender-based difference in vaccination is also important. Studies outside South Korea have reported that women generally have higher vaccine hesitancy than men (20, 21). Consequently, men have a higher influenza vaccination rate (22–25). However, in South Korea, elderly women have a higher vaccination rate, with the gender-based gap appearing especially among young-old women and men. This may be related to young-old women, aged 65–74 years, having higher outpatient service utilization rates than their male counterparts (26, 27). Moreover, a higher percentage of young-old women may have a regular source of care (28). There is a higher likelihood of women being informed about receiving free influenza vaccination at their regular outpatient medical institutions and acting on such information to actually get vaccinated. Such a phenomenon also appears to be related to the free vaccination service offered at private medical institutions as part of the public service offered by the government. The service should be accepted as a welfare service, rather than other preventive services that have out-of-pocket costs. Elderly Korean women represent the group with the lowest income among all age and gender groups (29). It is suspected that the higher vaccination rate may be related to the elimination of out-of-pocket costs for influenza vaccination at private medical institutions. These costs used to amount to 20,000–40,000 won for the poorest group before the implementation of the NIP and is still charged to the people under the age of 65. It can be viewed that the policy had a marginal benefit in this group, and could explain the largest improvement effect among female medical aid recipients after the implementation of the policy. Such a tendency might be consistent with existing evidence that service use increases among the poorest and women when public spending is increased (30, 31). However, an increase in public spending in such cases involves a concept that does not differentiate between the public or private status of the service provider. Moreover, it does not consider the contextual influence associated with how the service is provided. Therefore, it is only partially valid in explaining the policy effect in the present study.

The findings of the present study were somewhat different from those of other international academic studies on the effects of contracting out influenza vaccination. An overseas literature review evaluated the effectiveness of contracting out primary healthcare services, including vaccination, in low- and middle-income countries. The study reported that contracting out led to improved service accessibility through an expanded range of service provision, utilization, and coverage (32). A Korean study that assessed the effects of contracting out vaccination reported that contracting out increased accessibility, whereby the vaccination rate among individuals aged ≥ 65 years improved (33). However, in the present study, which conducted an analysis with consideration of the time trend, there was no significant change in increasing trend in the vaccination rate between before and after the implementation of contracting out. In other words, the increase in the vaccination rate reflected the increasing trend that presents before contracting out; therefore, it would be difficult to claim that such an effect was a result of contracting out. Meanwhile, just as in the study by Liu et al. (32), contracting out was unable to reduce SEP-based vaccination inequality. Even after contracting out, differences in influenza vaccination among health insurance subscribers and medical aid recipients remained.

Contracting out as a privatization approach does not reduce SEP-based inequality, but is likely to exacerbate it (34). The generation of a new public service user fee, an increase in the existing user fee, privatization of the social safety net, a reduction in wages and benefits, and socioeconomic segregation are the five mechanisms discussed. Influenza vaccination for the elderly Korean population adopted a privatization strategy in the form of contracting out, which is free of charge and targets the entire population aged ≥ 65 years. Therefore, instead of the first four mechanisms, the last mechanism appears to be applicable. In other words, contracting out influenza vaccination did not consider the characteristics of individuals aged ≥ 65 years nor did it include resolution of inequality as one of its goals from the beginning. Therefore, such results could be attributable to the absence of accountability and a strategy for such factors. Quantitative expansion of vaccination institutions could be a strategy that does not sufficiently consider the characteristics of the elderly population. It also does not consider the difference in accessibility by stages of healthcare use based on the SEP of the vaccination “customers” (35). The low-income class has a high likelihood of not receiving vaccination due to the burden of indirect costs, including transportation fee for going to the medical institution. However, economic accessibility from that perspective has not been considered. The need for vaccination and access to relevant information may vary depending on income level; however, such factors have not been considered. Kim et al. (33) examined the factors that influence influenza vaccination sites. They found that, among individuals aged ≥ 65 years, the OR for receiving vaccination at a public health center was significantly higher in the fourth income quartile than in the first income quartile. However, contracting out only has the goal of expanding vaccination to private medical institutions, rather than seeking the role of public health centers. Contracted providers need to only provide immunization services for vaccines requested according to the terms of the contract; thus, they have no incentive to provide services by identifying or prioritizing vulnerable populations, such as the elderly and impoverished. Therefore, contracting out vaccination by the government with the goal and strategy of only improving physical accessibility through quantitative expansion of vaccination sites could be understood as maintaining the same vaccination rate and socioeconomic inequalities affecting the vaccination rate.

Healthcare services, as public goods with non-exclusionary and non-competitive characteristics, should not have the goal of only improving the vaccination rates through improved physical accessibility. Even within public health, this is more important for immunization to prevent especially infectious diseases (36). The condition for privatization to resolve inequality is when clarification of the target population and alleviation of healthcare utilization inequalities among such a population are set as the major goals (34). For example, contracting out was able to alleviate vaccination inequality in Cambodia, where the contract stipulated equality as one of the roles of the service provider (37). In this context, contracting out healthcare services could go beyond cost saving and enhanced efficiency to ask questions about the mission and value of public health (12). The value of public health can be found in not only health promotion and prevention among individuals and populations, but also equitable and just distribution. Therefore, a key responsibility of public health is to simultaneously consider both the structural factors of diseases and the social determinants of health. Of course, it should be based on the understanding of the mechanisms behind the utilization of public health services by the target population. While the authorities identify demands, procurement, allocation and reapportion of influenza vaccines, managing leftovers, and controlling hazards, they did not address the oversight of the quality of the NIP itself. In other words, there has been no responsible stewardship on quality assurance for alleviating vaccination inequality among the elderly in the NIP. Thus, the quality control system for contracting out the NIP should be established.

The present study had some limitations. First, information about where people were vaccinated for influenza (public or private medical institution) was unavailable; thus, the study was limited to identifying the total impact of the vaccination rate. For example, if the proportions of vaccinations in the public and private sectors after contracting out were measured directly and contributing factors were identified to determine where changes in vaccination rates based on gender or insurance type occurred, more specific conclusions could have been drawn. Second, while barriers to physical and cost accessibility were partially alleviated through contracting out, information about other factors that could influence improvement in vaccination rates, such as improvement in information accessibility or acceptance, was insufficient. Therefore, the mechanism could only be estimated. Third, the study did not analyze whether the effects of contracting out appear differently according to the distribution of public/private medical resources within a region. Additional analysis that links data regarding the distribution of medical resources is warranted in the future. Fourth, the analyses did not consider potential time-varying confounders other than the incidence of influenza in the (t-1) year owing to small number of time points in the model. Finally, although cost effectiveness is one of the main reasons to contract out NIP, we could not access the information about the government expenditure on this program and the result of policy evaluation including its cost-effectiveness. Future studies should focus on the economic evaluation of the new strategy of NIP.

The number of public healthcare institutions, including public health centers is small; thus, offering vaccinations through only public institutions would limit availability and physical accessibility within the region. Therefore, increasing the number of institutions that provide such a service through contracting out could be viewed as an easy approach. However, the present study did not find any improvement that exceeded the existing increasing trend in the vaccination rate, nor did it find improvement in socioeconomic inequality. Nonetheless, a significant increase was found among poor elderly women who are medical aid recipients. This is suspected to be the effect of improved cost accessibility as a result of a waiver of out-of-pocket costs.

When contracting out, a mandate for alleviating health inequality was not specifically imposed on the private institutions. Meanwhile, public institutions are downsizing vaccination services in response to the expansion of contracting out. Furthermore, demand is also decreasing with the decreasing population size in non-urban regions. This is causing greater inequality in the distribution of private medical institutions between regions. Therefore, privatization of vaccination services is highly likely to worsen such inequality. Outcomes from contracting out, which was attempted to address insufficient public health infrastructure, need to be reassessed. In particular, it is necessary to monitor the long-term effects related to health inequality.
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