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Abstract
Influenza is a public health topic that has received attention worldwide and induces complications that cause infants and young children to frequently use medical services, substantially increasing their emergency room, inpatient, and outpatient visits. Influenza vaccination is currently acknowledged worldwide as the most effective method for preventing influenza and effectively decreasing associated complications and patient death. Therefore, this study primarily adopted the theory of planned behavior and health belief model to investigate relevant factors affecting the vaccination behavior of parents with 3–6 years old children. The research participants were recruited from parents in Yunlin County whose children were aged 3–6 years and had received influenza vaccination. A self-report questionnaire was administered to conduct the survey. In total, 1600 questionnaires were distributed, and 1379 valid samples were returned. The overall return rate was 86.2%. The data were subsequently analyzed through structural equation modeling. The research results revealed that the severity and benefit factors exerted a significantly positive influence on vaccination intention; by contrast, infection did not significantly influence vaccination intention. The results of this study can serve as a reference for associated units such as the Ministry of Health and Welfare, health centers, and hospitals in advocating and executing vaccination.
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1. Introduction
Influenza is among the diseases with the highest potential to cause global pandemics and has always been a worldwide public health topic. Regardless of seasonal influenza outbreaks that continually occur worldwide each year or H5N1 that has persisted since its discovery at the end of 2003, these situations remind the public that influenza is a threat to humanity. After experiencing epidemic outbreaks caused by new influenza types such as severe acute respiratory syndrome and H1N1, countries around the world have reviewed response and prevention measures for epidemics (Center for Disease Control, Department of Health, Republic of China, 2011). Influenza is an acute viral respiratory disease induced by the influenza virus. The common disease manifestations range from muscle pain and fatigue to fever, headache, runny nose, sore throat, and cough. Essential features of influenza involve rapid outbreak, wide disease transmission range, and severe complications, particularly bacterial and viral pneumonia. During influenza outbreaks, severe infections and deaths occur mostly in elderly people, in those with heart, lung, kidney, and metabolic diseases, and in those with anemia or immune disorder. 
According to statistics from the World Health Organization, national-scale influenza outbreaks occur worldwide every year, causing approximately 3–5 million people to experience severe respiratory syndromes or even major complications. Furthermore, the number of patient death can reach 250,000–500,000 during sever epidemics (WHO, 2010; Yoo, 2011). Infants and young children often use medical services because of influenza complications, markedly increasing their emergency room, inpatient, and outpatient visits (Heikkinen et al., 2004; Poehling et al., 2006). In addition to paying medical and hospitalization costs, the parents of these children incur indirect expenses when they are forced to ask for leave to care for their children (Heikkinen et al., 2004; Ampofo et al., 2006; Heinonen et al., 2011; Su et al., 2015). In summary, influenza poses difficult challenges for public health in the 21st century (WHO, 2010). 
Influenza vaccination is currently acknowledged worldwide as the most effective method for preventing influenza, its complications, and the resulting death of patients (Nichol et al., 2003; Nicholson et al., 2003; Voordouw et al., 2003; WHO, 2010). In particular, when the vaccine component corresponds to the viral strand causing an outbreak, influenza vaccination can provide infants and young children with satisfactory protection, reducing their rate of inpatient care (Katayose et al., 2011; Esposito et al., 2010) . According to epidemiological considerations including the disease severity in infected young children as well as the costs and benefits of influenza vaccination, Japan, the United States, Finland, and other countries have comprehensively promoted influenza vaccination for healthy infants and young children (Ministry of Health, 2008; Usonis et al., 2010).
In Taiwan, publicly funded influenza vaccination has been implemented since 2004. This project originally covered infants and young children aged 6 months to 2 years. In 2008, the range was expanded to incorporate young children who were under 3 years old; in 2009, the range was further increased to include children who were over 3 years old and had not attended elementary school. Statistics from the Center for Disease Control demonstrated the variation in the influenza vaccination rates of infants and young children in the previous 6 influenza seasons (from 2005–2006 to 2010–2011) (Chen, 2011) . Specifically, the vaccination rates (defined as being vaccinated at least once) observed in the first 2 seasons were over 60%. In the 2007– 2008 season, media reports regarding the presence of mercury in influenza vaccines facilitated decreasing the vaccination rate (defined as being vaccinated at least once) by over 10%. However, through crisis communications and other endeavors by epidemic prevention units, the vaccination rates in the 2007–2008, 2008–2009, and 2009–2010 seasons were sustained at approximately 50%. Previous domestic studies have focused on the parents of school children in individual counties or cities to investigate factors influencing vaccination rates. For example, a study investigated the main caretaker of young children in Pingtung County, and another study focused on the parents of first and second graders in Yunlin County (Hsu et al., 2010; Jessopa et al., 2010). However, no study has published the results of investigating the caretakers of infants and young children on a national scale.
A behavioral intention precedes influenza vaccination; however, whether the intended vaccination behavior is eventually adopted depends on multifaceted influences. Social psychology scholars have constructed several complete cognition theories since the 1970s to explain and predict the relationship between humans’ beliefs and their health behavior. One of these theories, the health belief model (HBM), claims that people engage in health-related actions because they believe that they are vulnerable to health problems or diseases. Furthermore, whether they actually engage in these actions depends on the dynamics of the positive and negative forces that they perceive as affecting their health behavior. In other words, people are influenced by their subjective evaluation regarding how threats can be reduced through health-related actions and what barriers are encountered during these actions. When the perceived benefits exceed the barriers, the probability of individual action increases (Schwarzer, 1992).
The theory of planned behavior (TPB) is one of the most influential and widely applied theories in behavioral studies (Ajzen, 2011). The TPB was derived from the theory of reasoned action (TRA) proposed by Ajzen and Fishbein in 1981. The basic assumption of the TRA is that human behavior is controlled by individual will. However, in reality, multiple factors can affect the level of control that individuals exert over their will. Although the TRA exhibits satisfactory explanatory and predictive power, it overlooks several factors that can influence the level of individual will control; furthermore, other supplementary conditions and individual capacities should be considered regarding individual behaviors (Ajzen, 1985). The aforementioned assertions indicate that the theoretical basis of the TRA can be improved. Therefore, Ajzen (1985) used the TRA as a basic framework and examined factors influencing self-will control to improve the shortcomings of the TRA and proposed the TPB. In addition, Ajzen added perceived behavior control (PBC) as a new variable, assuming that PBC affects behavioral intention. Subsequent scholars have supported that the TPB explains and predicts individual behavior more completely than the TRA does, exhibiting greater predictive power.
In the framework of the TPB, the major factors affecting individual behavioral intention are attitude, subjective norms, and PBC. Particularly, attitude refers to the product sum of behavioral beliefs and outcome evaluations, subjective norms pertain to the product sum of normative beliefs and the motivation to comply, and PBC comprises control beliefs (Ajzen, 1985). In summary, in the TPB, individual beliefs affect the attitude of a person toward an event and pertain to a type of PBC, which is the largest difference between the TPB and TRA. High PBC generates a behavioral intention, thus eliciting an actual behavior. However, an actual behavior is affected by PBC as well as by behavioral intention. Furthermore, PBC, attitude, and subjective norms jointly determine behavioral intention. Multiple examples in previous studies have revealed that the TPB has been successfully applied to studies in various fields, such as drug safety (Lapkin, Levett-Jones, & Gilligan, 2015), drug treatment (Ref 12.Roberto, Shafer, & Marmo, 2014; Booth, Stewart, Curran, Cheney, & Borders, 2014) , and the low-sugar diets of patients with diabetes (Watanabe, Berry, Willows, & Bell, 2015), and satisfactory research results have been acquired accordingly.
Previous domestic and overseas studies on influenza vaccination have mostly focused on elderly people and health care personnel instead of on young children. In addition, the influenza vaccination rate of infants and young children in Taiwan substantially dropped because of 2 incidents: Specifically, in the influenza season of 2007–2008, the media reported that vaccines contained mercury; in the season of 2009–2010, a confidence crisis occurred regarding the safety of the new H1N1 influenza vaccine. Therefore, this study adopted the TPB and HBM as the main theoretical frameworks to investigate the parents of young children aged 3–6 years in the Yunlin region to identify the related factors that prompted these parents to vaccinate their children. Focusing on variables such as severity, infection, and benefit, this study investigated and analyzed the process in which actual vaccination behavior is elicited through vaccination intention to clarify the factors relevant to the vaccination behavior of the target demographic group. The results can serve as a reference for related units in subsequent policy planning.

2. Research Methods
2.1 Research Framework
This study was conducted on the basis of the HBM and TPB (proposed by Ajzen in 1985) and investigated the effects of people’s health beliefs on their actual influenza vaccination behavior in the Yunlin region. Fig. 1 illustrates the research framework of this study according to research motivation, objective, and literature review.



Fig. 1 Research framework

2.2 Research Hypotheses

According to the research objective and framework, the research hypotheses were developed as follows:
H1: Severity positively influences vaccination intention.
H2: Infection positively influences vaccination intention.
H3: Benefit positively influences vaccination intention.
H4: Vaccination intention positively influences vaccination behavior.

2.3 Research Design
(1)Research Scope and Participants
The participants in this study were recruited from parents in Yunlin County whose children were 3–6 years old and had received influenza vaccination. The number of questionnaires distributed to each township in Yunlin County was based on the influenza vaccination rate of children aged 3–6 years by township. In total, 1600 questionnaires were distributed, and 1379 of them were returned. The overall return rate was 86.2%.

(2)Questionnaire Design
This study adopted a questionnaire as the main research instrument. In designing the questionnaire, a Likert 5-point scale was used for the answers to most items, excluding the demographic data of respondents, in order to assist the respondents in completing this close-ended structured questionnaire. The content of this survey was developed on the basis of literature review and expert interviews. Moreover, 3 public health scholars and 2 experts from the Public Health Bureau jointly revised this questionnaire to ensure that it exhibited expert validity. The formal questionnaire comprised the following 6 parts: (1) demographic data, (2) the health status and living habits of the children, (3) parents’ perception of the severity of influenza symptoms that were observed in their children, (4) parents’ perception of the risk of their children contracting influenza, (5) parents’ perception of the benefits of vaccinating their children, and (6) cue to action.

2.4 Data Analysis Method
After valid questionnaires were collected and coded, statistical software packages SPSS 18.0 and AMOS were applied to conduct statistical analysis. To analyze and verify the aforementioned hypotheses, this study adopted several data analysis methods, including using descriptive statistics (frequency allocation table, percentage, mean, and standard deviation), reliability analysis, confirmatory factor analysis, and structural equation modeling (SEM).

3. Results
3.1 Participants and Results of Descriptive Statistics
The analysis results of the variables in the demographic data of the 1379 respondents are displayed in Table 1. The average age is 34.87 years (standard deviation: 7.25 years). Regarding the sex variable, 1018 women (73.8%) and 361 men (26.2%) were recruited. In relation to whether the children received influenza vaccination in the previous year, 866 (62.8%) children were not vaccinated. With regard to school grade, 770 (55.8%) children were in their second year of kindergarten. In addition, 1116 parents were the main caretakers of their children, accounted for 80.9% of the participants.

Table 1.  Profiles of Respondents (N=1379)
	Factor
	Level
	N
	%
	Factor
	Level
	N
	%

	Sex
	Man
	361
	26.2
	Kindergarten grade of the child
	Third year
	387
	28.1

	
	Woman
	1018
	73.8
	
	First year
	770
	55.8

	Did the child receive influenza vaccination last year?
	Yes
	513
	37.2
	
	Second year
	222
	16.1

	
	No
	866
	62.8
	Main caretaker of the child
	Parents
	1116
	80.9

	
	
	
	
	
	Others
	263
	19.1



3.2 Evaluation of the Measurement Model 
Evaluation of the measurement model was subsequently adopted to answer 2 questions: (1) verifying whether the measurement variables in the overall model can be used to correctly measure its latent variables; (2) testing the loadings of complex measurement variables in various latent variables. In other words, 2 types of construct validity, namely convergent validity and discriminant validity, were assessed (.Anderson & Gerbing, 1988). According to the suggestion of Bagozzi and Yi (2012), this study adopted the 3 most common indicators to evaluate the measurement model. These indicators are introduced as follows:
Individual item reliability evaluates the factor loading of a measurement variable to a latent variable and tests the statistical significance of the factor loading of each variable (Ting & Yu, 2010). The factor loadings coefficients observed in this study exceeded the recommended level of 0.5 and achieved significance, corresponding to the recommended level proposed by Hair, Black, Babin, and Anderson (2010).
Composite reliability (CR) comprises the validity of all measurement variables, representing the internal consistency of construct indicators. A large CR value indicates a high level of internal consistency among latent variables (Ting & Yu, 2010). The results (Table 2) revealed that the CR values of all variables in this research model ranges from 0.814 to 0.954 and were above the recommended value of 0.60 suggested by Fornell and Larcker (1981). Hence, the internal consistency of the research model was favorable.
Average variance extracted (AVE) measures the amount of variance in the latent variables explained by the measurement variables. A large AVE value indicates that a latent variable exhibits satisfactory convergent and discriminant validity (Ting & Yu, 2010). The results displayed in Table 2 confirmed that the AVE values of all variables in this research model ranged from 0.470 to 0.754. Excluding severity, the remaining factors exhibited an AVE value higher than the recommended value of 0.50 suggested by Fornell and Larcker (1981). Consequently, the internal consistency of the research model is desirable.

Table 2.  Construct reliability results
	Construct
	Cronbach’s 
	CR
	AVE

	Serious
	0.810
	0.814
	0.470

	Infection
	0.879
	0.881
	0.558

	Benefit
	0.881
	0.890
	0.670

	Vaccination Intention
	0.947
	0.954
	0.636

	Vaccination Behavior
	0.837
	0.902
	0.754



3.3 Structural Model Estimation
The proposed model consists of three exogenous variables (serious, infection, and benefit) and two endogenous variables (vaccination intention and vaccination behavior). The constructs and their hypothesized relationship in our structural model were tested simultaneously. The structural equation modeling obtained from the theoretical model includes chi-square goodness-of-fit test, chi-square/degree of freedom (d.f.), goodness-of-fit index (GFI), adjusted goodness-of-fit index (AGFI), root-mean-square error of approximation (RMSEA), and comparative-fit index (CFI) ( Bagozzi & Yi, 2012; Hair et al., 2010; Jöreskog & Sörbom, 2005). The indices for fitness measurement of the structural model are provided in Table 3. In the study, the results of the structural equation model obtained from the theoretical model reveal a chi-square of 110.616 with 87 degrees of freedom (d.f.) (p < 0.001), a chi-square/d.f. of 1.27, a GFI of 0.96, an AGFI of 0.94, an RMSEA of 0.02, and a CFI of 0.99. 
The chi-square p-value did not meet its recommended 0.000 value because of the relatively large sample size employed (1379 respondents). A ratio of chi-square to degrees of freedom, which is smaller than 5:1 is considered an acceptable fit, and the chi-square value should be as small as possible. The goodness-of-fit index, adjusted goodness-of-fit index, and comparative-fit index values exceeding 0.90 are preferable. The more liberal cut-off of 0.80 has been used to indicate good model fit (Hair et al., 2010). A root-mean-square error of approximation value of 0.08 or below is preferable. However, Raykov (2001) argued that 0.08 to 0.1 represents a moderate value. Most indices in our structural model exhibit a reasonably high level of goodness of fit.

Table 3.  Measures of model fit and reported values for the structural model
	Fit index
	Recommended values
	Model values
	Model fit

	χ2
	P≧0.05
	110.616
	Poor fit

	χ2/df
	<3
	1.27(df=87)
	Good fit

	GFI
	>0.9
	0.96
	Good fit

	AGFI
	>0.9
	0.94
	Good fit

	RMSEA
	<0.08
	0.02
	Good fit

	CFI
	>0.9
	0.99
	Good fit



3.4 Interpretation of structural model results
Standardized beta-coefficients from the estimated structural model are reported in Table 4 along with the associated t-values for each construct. All four causal paths are specified in the hypothesized model – three are found to be statistically significant and supported. As posited in Hypothesis 1, the estimated positive coefficient estimates for the paths from serious to vaccination intention is significant (standardized beta-coefficients of 0.169, t-value of 2.674, p<0.05). However, Hypothesis 2 is not supported by any significant relationship between infection to 5 vaccination intention. In Hypothesis 3, the positive relationship between benefit and vaccination intention is significant (standardized beta-coefficients of 0.172, t-value of 3.277, p<0.05). Hypothesis 4, the positive relationship between vaccination intention and vaccination behavior is significant (standardized beta-coefficients of 0.111, t-value of -2.694, p < 0.05). Thereupon, hypotheses 1, 3, and 4 are both supported, but hypotheses 2 is not supported.

Table 4.  Estimation results for Hypotheses 1-4
	Path from/to
	Standardized coefficient
	t-value
	Test results

	Serious→ Vaccination Intention
	0.169
	2.674*
	Supported

	Infection→ Vaccination Intention
	-0.072
	-1.259
	Not supported

	Benefit→ Vaccination Intention
	0.172
	3.277*
	Supported

	Vaccination Intention → Vaccination Behavior
	0.111
	2.694*
	Supported


*p<0.05



Fig. 2.  Structural model.
*p<0.05, **p<0.01

4. Discussions and Conclusion
Influenza outbreaks occur every year worldwide. In Taiwan, influenza cases are identified annually, most of which occur during seasonal transitions or in the winter. Despite the influenza infection rate among children is high, few studies have explored associated topics. Related studies on vaccination behavior have mostly focused on elderly people and health care personnel, whereas few studies have investigated young children. Therefore, on the basis of the TPB and HBM, this study analyzed factors related to the influenza vaccination behavior of children aged 3–6 years. Because children in this age group could not complete the questionnaires, their parents were recruited instead as the survey participants. By analyzing and investigating how variables such as severity, infection, and benefit affect the process in which vaccination intention progresses to actual vaccination behavior, this study examined factors that prompt parents to vaccinate their children. Particularly, a questionnaire was administered to collect, analyze, and arrange data. Next, SEM was applied to test the data, generating an acceptable overall structural model (as displayed in Fig. 2). Eventually, the following conclusions were reached:
The results of empirical research revealed that among the 3 constructs of the HBM (severity, infection, and benefit), severity and benefit exerted a significantly positive influence on the vaccination intention exhibited by the parents of children aged 3–6 years (β = .169 and β = .172). By contrast, infection did not significantly influence the vaccination intention (β = − .072). The research results verified H1 and H3 but rejected H2. In recent years, influenza vaccination has been favorably advocated in Taiwan. When an influenza season begins, apart from media propaganda, the Ministry of Health and Welfare as well as local health centers regularly host influenza vaccination information seminars and distribute safety and health education flyers at schools or in communities, thus aiding the parents of young children in understanding the benefits of influenza vaccination and the risks that young children face without vaccination (e.g., in severe situations, the lives of young children can be endangered by a lack of vaccination). In addition, parents whose children are vaccinated are encouraged to advocate influenza vaccination to other parents. Through multiple channels of propaganda that range from individuals to groups, the concept of vaccination is widely comprehended and accepted by parents of young children. Therefore, the severity and benefit factors positively and significantly affect vaccination intention. Furthermore, because propaganda regarding influenza vaccination is thoroughly implemented by government units, and the parents of young children recognize the grave results of not vaccinating their children, the infection factor is not significantly related to vaccination intention.
In Taiwan, publicly funded influenza vaccination has been implemented since 2004. This project originally covered infants and young children aged 6 months to 2 years. In 2008, the range was expanded to incorporate young children who were under 3 years old; in 2009, the range was further increased to include children who were over 3 years old and had not attended elementary school, substantially decreasing the cost of vaccinating young children. Moreover, most regions in Yunlin County are listed as a rural area by the Ministry of Health and Welfare of Taiwan. In these regions, medical resources are insufficient, and a considerable number of people are economically disadvantaged. Consequently, the expense of influenza vaccination can be a burden for parents in these regions. In addition to expanding the age range of publically funded influenza vaccination, other measures also enhanced the willingness of parents to vaccinate their young children against influenza. For example, when an influenza season begins, basic health care personnel or advocacy staff regularly visist schools and communities to host advocacy seminars on influenza vaccination or to distribute health care education flyers. Therefore, the research results revealed that vaccination intention significantly and positively influenced vaccination behavior.

5. Research Limitations and Subsequent Research Orientations
The participants in this study were mainly parents in the Yunlin region whose children were aged 3–6 years. However, whether the views of these parents can adequately represent the views of parents with young children around Taiwan regarding vaccination remains unclear. Therefore, subsequent studies are advised to expand the research site or compare the differences among several regions. In addition, a considerable number of new inhabitants reside in the Yunlin region. Whether they acknowledge the importance of influenza vaccination remains unknown. Therefore, future studies should conduct research on new inhabitants and Taiwanese parents with young children to compare and analyze their views to enhance the completeness of this study.
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