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Abstract

Background: Influenza vaccination coverage rate among the elderly is low in China. We aimed to evaluate the
impact of video-led educational intervention on influenza vaccine uptake among the Chinese elderly.

Methods: A randomized controlled trial was conducted in 8 communities of Xi‘an, a representative city in western
China. Elderly aged over 60 years were randomized to the control group and intervention group (12-minute video
education on influenza and its vaccination). Participants' knowledge, attitudes, and practices (KAP) of influenza was
assessed by using a questionnaire survey before and after the intervention. The primary outcomes were participants’
willingness to get influenza vaccinated and their actual uptake rates in the 2020-21 flu season. Secondary outcomes
were the variations of pre- and post-intervention KAP scores. Intention-to-treat analysis was performed to analyze the
data, and sensitivity analyses were conducted to examine the robustness of the results.

Results: A total of 350 people were enrolled, with 175 individuals for each group. Participants in the intervention
group were more willing to receive influenza vaccination than those in the control group (64.6% vs. 51.4%, p<0.05).
The influenza vaccination uptake rate occurred in 10.3% of participants in the intervention group and 3.4% in the
control group (odds ratio, 3.23; 95% Cl 1.25-8.32, p<0.001). The post-intervention KAP scores in the intervention group
were significantly higher compared to those in the control group (p<0.001).

Conclusion: Video-led education was an effective and feasible approach to improve old people’s willingness and
uptake of influenza vaccination in western China.
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Background

Influenza tends to cause an epidemic among individuals
globally, and the influenza pandemic was proposed as one
of the ten threats to human health by the World Health
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Organization (WHO) [1]. Influenza leads to 290,000-
640,000 deaths around the world annually, with 84%-95%
of deaths occurring in old people [2—4]. With the rapidly
aging population in China [5], influenza-related cases
and complications could be a substantial disease burden
for the old people. The influenza vaccine is regarded as
the most effective approach to prevent influenza infec-
tion. The Technical Guidelines for Seasonal Influenza
Vaccination in China (2020-2021) [6] and Health China
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Campaign 2019-2030 [7] both recommended that the
elderly aged over 60 years were one of the priority groups
to get influenza vaccination.

Influenza vaccine is not included in the National
Immunization Program in China, while some developed
regions provided fully or partial reimbursement for high-
risk population receiving vaccination. Influenza vaccines
are widely available in community or township health
centers, however, the coverage of influenza vaccination
among Chinese old people was extremely low (4%) [8]
compared to the 75% vaccination target recommended by
WHO [9]. Lack of vaccine-related knowledge, suspicion
of vaccine safety, and low vigilance of influenza-related
risks were the main barriers of influenza vaccination in
the elderly [10, 11]. A recent meta-analysis with studies
in Asian populations such as Hong Kong reported that
interventions by physicians’ reminders, home visits, face-
to-face conversation, clinic posters, and free influenza
vaccine could result in a 1.11 to 152.95-fold increase in
influenza vaccine uptake among old people over 60 years
[12].

Previous studies reported that knowledge and under-
standing were the main barriers of expanding influenza
vaccination in Chinese old people [13-15]. Educational
interventions were found to be one of the most effective
approaches to improve vaccine coverage via oral com-
munication, posters, brochures, videos, or surface mails
[16-19]. Compared to brochures, emails, or text mes-
sages, videos have proved more acceptable and intuitive
due to its compound elements with images, words, and
sounds making it easier to understand, especially for the
elderly [20]. To our knowledge, there have been no prior
studies on video-led educational interventions in elderly
Chinese to explore its usefulness in influenza vaccina-
tion. Since the influenza vaccination rate was lowest in
western regions of China [21], the present study aimed to
assess the impact of video-led educational intervention
on influenza vaccine uptake among old people in western
China.

Methods

Participants and randomization

We designed a community-based randomized controlled
trial (RCT) to perform the present study, which was pro-
spectively registered at the Chinese Clinical Trial Reg-
istry (ChiCTR2000034330) on 02/07/2020. A detailed
research protocol was reported elsewhere previously [22].
In short, we selected Xi'an, the capital city of Shaanxi
province, as the representative region of western China.
Based on the average gross domestic product per capita
in all Xian districts, we randomly selected Yan Ta and
Xin Cheng as developed districts and Chang An and Ba
Qiao as underdeveloped districts [23]. Two community
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healthcare centers in each district were selected by using
computer-generated random numbers. Participants were
therefore randomly recruited from old adults with regu-
lar medical check-ups based on health records in 8 com-
munity healthcare centers. Participants were informed
about the significance of the study, and those who agreed
to participate in were randomized to the intervention
and control groups, respectively, in a 1:1 ratio. The inclu-
sion criteria of eligible participants were: 1) elderly aged
60 years or above; 2) living in the community for at least
one year; 3) willing to participate in this study with an
informed consent form. Individuals with hearing or eye-
sight problems, cognitive disorders, or serious psycho-
logical illnesses were excluded from the study.

The uptake rate of influenza vaccine among old peo-
ple in western China was estimated to be 2% [21]. We
assumed that the post-intervention uptake rate would
have a 5-fold increase to 10% in our study. With the
power of 0.9 and significance level of 0.05, it required 80
participants in each group according to a Chi-square test
in the G-power statistical analysis program [24]. If the
lost follow-up rate of participants was 20%, the sample
size in each group was calculated to be a minimum of 96
in the present study.

Video-led educational intervention

Two post-graduate medical students designed the con-
tent of the education video; thereafter we invited experts
from the Center for Disease Control and Prevention and
Public Hospitals in Xian to provide recommendations
to upgrade the video. A pilot test was conducted on ten
old people to improve the acceptability and visualization
of the video. The final 12-minute video was composed of
1) knowledge of influenza, including its epidemic risks,
influenza-related complications, transmission, and pre-
vention of influenza infection; 2) information on the
influenza vaccine, including its safety and effectiveness,
time for vaccination, and vaccination recommendations;
3) several cases of influenza pandemic globally to illus-
trate the severity of influenza diseases.

Data collection

To assess the effect of the intervention, a questionnaire
survey on participants’ knowledge, attitudes, and practice
(KAP) about influenza and the vaccine was performed
before and after the intervention. The questionnaire
(Additional file 1) consisted of four sections: 1) socio-
demographic characteristics of the participants, includ-
ing gender, age, monthly income, occupation, education,
condition of chronic diseases, and history of influenza
vaccination in the previous season; 2) knowledge of influ-
enza and influenza vaccine; 3) attitudes toward influenza
vaccination; 4) practices to receive influenza vaccination.
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We conducted a pilot survey with 30 old people to evalu-
ate the questionnaire validity, and the Cronbach alpha
coefficient of the questionnaire was 0.844. The primary
outcomes assessed in the present study were participants’
willingness to get vaccinated and the uptake rate of influ-
enza vaccine. Secondary outcomes were the variations of
participants’ KAP scores.

We recruited 10 medical students from Xian Jiaotong
University to conduct the present study. They were well-
trained on the objectives of our study, the process of
intervention, and communication skills with old people.
The study was performed from September to Novem-
ber 2020 before the influenza outbreak in the 2020-21
season. From the beginning of September to the end of
October, participants in the intervention group received
a basic medical examination and a 12-minute video edu-
cation on influenza and influenza vaccines at the health-
care centers. Subsequently, participants had a 15-minute
group discussion on the content of the video, and medi-
cal students were responsible for answering their ques-
tions raised from the video. Participants in the control
group only received a basic medical examination. At the
end of November, the medical students called all partici-
pants to ask and record their vaccination status and test
their KAP scores using the same questionnaire.

Statistical analysis

Intention-to-treat analysis was performed to analyze
data using Microsoft Excel 2010 and IBM SPSS 21.0 [25].
Participants who were lost follow-up were considered
unvaccinated and reluctant to be vaccinated. The post-
intervention data on them were consistent with their data
in baseline before intervention. To examine the robust-
ness of our results, we also conducted sensitivity analy-
sis by excluding data from participants who were lost
follow-up. Findings on participants’ socio-demographic
characteristics, uptake of influenza vaccine, and their
willingness to get vaccinated were presented by descrip-
tive statistics by proportion. Their KAP scores were
shown using a mean with a standard deviation. Chi-
square test and Wilcoxon rank-sum test were used to
evaluate the difference of participants’ characteristics and
KAP scores in baseline, respectively. A Chi-square test
was performed to compare the difference in post-inter-
vention willingness to get vaccination and vaccine uptake
in two groups. T-test was used to compare the variation
of pre-and post-intervention KAP scores. Multivariate
logistic regression analysis was performed to determine
the association between educational intervention and
uptake of influenza vaccine. Participants’ socio-demo-
graphic characteristics including gender, age, occupa-
tion, educational level, monthly income, status of chronic
diseases, and vaccination in the previous season were
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adjusted. P<0.05 was considered statistically significant.
All methods were carried out in accordance with relevant
guidelines and regulations.

Results

In total, 400 people were recruited from 8 communities.
24 (6%) individuals refused to participant in the study,
15 (3.75%) individuals did not meet the inclusion crite-
ria, and 11 (2.75%) did not complete the pre-intervention
questionnaire survey. Therefore, 350 participants with
175 old people were enrolled in the RCT for each group.
Participants’ baseline socio-demographic characteris-
tics in the two groups showed no significant difference
(Table 1). The mean vaccination rates in the previous flu
season were 3.4% in the intervention group and 2.9% in
the control group (p=0.759). The proportion of partici-
pants who were willing to get vaccinated in the future was
44.6% and 46.9% in the intervention and control groups,
respectively (p=0.912). The pre-intervention KAP scores
also showed no significant difference in the two groups.

The results of intention-to-treat analysis for the present
study were shown in Fig. 1. Participants in the interven-
tion group were more willing to receive influenza vacci-
nation than those in the control group (64.6% vs. 51.4%,
p<0.05). The influenza vaccination uptake rate occurred
in 10.3% of participants in the intervention group
and 3.4% in the control group (unadjusted odds ratio,
3.23; 95% confidence interval (CI): 1.25-8.32, p<0.001).
Although the uptake rate in the intervention group was
numerically higher (not statistical difference) than that
in the control group before intervention, the variation
of vaccination rates between two groups was found to
be statistically different. The variations of participants’
pre-and post-intervention KAP scores in both groups
were shown in Table 2. All KAP scores in the interven-
tion group increased significantly compared to those in
the control group post-intervention (p<0.001). The logis-
tic regression analysis found that monthly income, edu-
cational intervention, and knowledge and practice scores
were significant predictors of vaccine uptake (Table 3).
The vaccine uptake rate of participants receiving the edu-
cational intervention was 3.63-fold higher compared to
those who were in the control group (adjusted odds ratio,
3.63; 95%CI: 1.31-10.06; p=0.013).

In our study, 32 and 31 participants were lost to follow-
up in the intervention and control groups, respectively.
To examine the robustness of above findings, sensitiv-
ity analysis was performed by excluding data from these
participants. The findings for primary and secondary
outcomes were consistent with results as shown in the
intention-to-treat analysis (Table 4). In summary, par-
ticipants’ willingness to get vaccinated, the uptake of
influenza vaccine, and the post-intervention KAP scores
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Table 1 Participants'socio-demographic characteristics in baseline
Control group Intervention group P-value
N (%) N (%)
Gender 0.830
Male 78 (44.6) 80 (45.7)
Female 97 (55.4) 95 (54.3
Age (years) 0440
60-69 85 (48.6) 90 (514)
70-79 77 (44.0) 67 (38.3)
>80 13(7.4) 18(10.3)
Occupation 0.859
Retirement 81(46.3) 79 (45.1)
Full-time/part-time job 15 (8.6) 18 (10.3)
Other 79 (45.1) 78 (44.6)
Education level 0.676
Primary school or below 61 (34.9) 65 (37.1)
High school 86 (49.1 78 (44.6)
College or above 28 (16.0) 32(18.3)
Monthly income (Chinese Yuan) 0426
<1,000 93 (53.1) 83 (47.4)
1,000-4,000 57 (326) 59(33.7)
>4,000 25(143) 33(189)
Chronic diseases 0442
Yes 111 (634) 104 (594)
No 64 (36.6) 71 (40.6)
Get vaccinated in previous season 0.795
Yes 5(29) 6(3.4)
No 170(97.1) 169 (96.6)
Willing to get vaccinated in future 0912
Yes 82 (46.9) 78 (44.6)
No 48 (27.4) 50 (28.6)
Uncertain 45 (25.7) 47 (26.8)
Awareness of influenza
Knowledge score (0-10) 5714£2.02 5.69+1.61 0.588
Attitude score (8-40) 27.19+£4.04 2744+£3.13 0.611
Practice score (0-12) 9.13£1.44 9.2441.27 0.679

in the intervention group were significantly higher than
those in the control group.

Discussion

We performed a RCT study and found that video-led
educational intervention had a positive effect on the
uptake of influenza vaccine among old people in China.
The impact included participants’ willingness to get vac-
cinated and the actual uptake of the influenza vaccine
significantly increased by 20.0 and 6.9 percentage points
by the intervention, respectively. There were no statisti-
cally significant changes in the control group. The uptake

rate was significantly associated with the improved
knowledge and practice scores of old people.

The significant increase in influenza vaccination after
intervention in our study was consistent with the impact
of previous educational approaches [16, 26]. A study in
eastern China examined the effectiveness of implement-
ing the recommendation for influenza vaccination from
community healthcare workers to elderly people with
chronic diseases [27]. The results showed that the vac-
cination coverage increased from 0.3% to 19% after the
intervention. Another study from Hong Kong reported
that the influenza vaccination rate among the elderly
increased 34% by using 3-min face-to-face verbal health
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70.0% 64.6%
60.0%
51.4%
50.0% 44.6% 46.9%
40.0%
H intervention group
30.0% H control group
20.0%
10.0%
0.0%
pre-intervention post-intervention
willingness to get vaccinated
12.0%
10.3%
10.0%
8.0%
H intervention group
6.0%
= control group
0 49 49
4.0% 3.4% 2.9% 3.4%
0.0%
pre-intervention post-intervention
vaccination uptake
Fig. 1 Pre- and post-intervention (a) willingness to get vaccinated, and (b) uptake of influenza vaccine.
Table 2 Variation of participants’ pre- and post-intervention KAP scores
Pre-intervention (Mean & SD) Post-intervention (Mean =% SD)
Control group Intervention group P-value Control group Intervention group P-value
Knowledge score 5714£2.02 5.69+1.61 0.588 5.88+1.76 6.51+1.58 <0.001
Attitude score 27.19+4.04 27444313 0.611 27.25+4.03 29214358 <0.001
Practice score 9.13£1.44 9.24+1.27 0.679 9.13£148 9.39+£1.26 <0.001

KAP knowledge, attitudes, and practice, SD standard deviation.

education and a pamphlet regarding influenza [26]. How-
ever, the absolute post-intervention uptake rate (10.3%)
in our study was still far below the target of 60-80% to
achieve herd immunity [28]. Therefore, multiple inter-
ventions could be combined to increase further the
uptake of influenza vaccine in China, such as expand-
ing vaccine access, financial incentives for vaccination,

national or regional immunization programs, or personal
advocacy of vaccination by community-based home vis-
its [12].

In the present study, although nearly half of the partici-
pants (45.7%) were willing to get the influenza vaccina-
tion, the pre-intervention uptake (3.14%) was far below
expected. A study in Shanghai showed similar findings
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Table 3 Significant predictors of vaccine uptake in logistic
regression analysis

Uptake rate (%) Odds ratio (95%CI) P-value

Monthly income (Chinese Yuan)

<1,000 3.1 -

1,000-4,000 9.6 545(1.78-16.64) 0.003

>4,000 10.8 5.17 (1.47-18.22) 0.011
Educational intervention

Control group 34 -

Intervention 103 3.63 (1.31-10.06) 0013
group
Knowledge - 141 (1.03-1.94) 0.034
Practice - 2.15(1.33-3.48) 0.002

Logistic regression models were adjusted for participants’ gender, age,
occupation, educational level, monthly income, status of chronic diseases, and
vaccination in previous season.

that the willingness to self-pay for influenza vaccine
was 70.5% among Chinese aged 50 to 59 years, while the
actual uptake was 10.8% [29]. The great gap between will-
ingness and vaccination behavior was possibly associated
with vaccine hesitancy [11]. Factors of cost, convenience
or access to vaccines were possible barriers of vaccine
hesitancy that prevent those who willing to be vaccinated
from actual vaccination. A meta-analysis of intention-
behavior tests showed that median-to-big change of
intention yielded a small-to-median change of behavior
[30]. Therefore, the increase of post-intervention vac-
cination uptake in our study could be partly explained
by participants’ vaccination willingness increasing from
44.6% to 64.6%.

The KAP scores improved significantly among old peo-
ple who received video-led educational intervention in
our study. The information delivered by the video served
as an impetus for more positive beliefs towards influenza
vaccine for the elderly. Individuals’ awareness towards
influenza vaccination were facilitators of vaccine uptake
[10, 11]. Unvaccinated people had low knowledge score
on the severity of influenza and the effectiveness and
safety of the vaccine [10]. A similar study from Singapore
reported that old peoples’ knowledge gaps on influenza

Table 4 Results of sensitivity analysis after intervention
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would affect their attitudes towards vaccination uptake
[31]. A community-based educational intervention could
improve knowledge scores across genders, ages, and edu-
cational levels. Previous studies on the evaluation of adult
KAP related to influenza and vaccine in China reported
that most people viewed influenza as a common disease,
and its threat to society was low [32, 33]. They agreed
influenza could not lead to severe health and economic
burden; therefore, they did not get vaccinated in practice.

Besides personal beliefs towards getting a vaccination,
social factors also influenced the regional or national
vaccine uptake rate, including recommendations from
healthcare professionals or immunization programs for
vaccination [31]. Introducing a vaccination program from
a healthcare system or societal perspective may greatly
influence old people’s behavior on vaccination uptake.
To date, the influenza vaccine has not been included in
the national immunization program in China. Around 61
regions in China provided fully or partial reimbursement
for high-risk populations (old people, children, health-
care workers) receiving influenza vaccination [34]. The
reimbursement of influenza vaccination was a motiva-
tor for uptake of influenza vaccination. For instance, the
vaccination rate increased from 1.7% to 38.7% among old
people after implementing a free vaccination program in
Beijing [13]. However, the increased vaccination rate was
still lower than in some developed countries with similar
vaccination policies [35].

There were several limitations in the present study.
Firstly, we selected Xi’an as the representative city in
western China and samples may be biased towards
those who were willing to participate and get immu-
nized in our study, which might also limit the generali-
zation of our findings to the whole nation. In future, the
interventional strategies recommended by the WHO
Europe office Tailoring Immunization Programs could
be adopted to examine their effects on vaccine uptake
from a country perspective [36], which have proved
great success after implementation in some developed
countries [37]. Secondly, we performed the interven-
tion before the 2020-21 flu season and assessed its
outcome at the end of the following month, which

Control group Intervention group P-value
(N=144) (N=143)
Willingness to get vaccinated (%) 80 (55.6) 99 (69.2) <0.001
Uptake of influenza vaccine (%) 6 (4.2) 18(12.6) <0.001
Knowledge score (mean =% SD) 6.03£1.56 6.92+1.35 <0.001
Attitude score (mean = SD) 27.8643.80 29.744267 <0.001
Practice score (mean = SD) 9.64+1.02 9.72+0.81 0.016

SD standard deviation.
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might underestimate the long-term impact of the
video-led educational intervention. The post-inter-
vention uptake of the influenza vaccine in this season
among the elderly could be possibly higher than the
data reported in our study. Thirdly, the end outcomes
of vaccination uptake and willingness were reported
by the participants. Their actual vaccination were not
available since we were not able to access to their medi-
cal records. Social desirability bias might exist in both
groups after intervention, especially in the interven-
tion group. Lastly, the actual vaccination rates in both
groups might be influenced by the unexpected shortage
of influenza vaccines in the 2020-21 flu season because
the coronavirus disease epidemic of 2019 (COVID-19)
increased the demand for influenza vaccines in China
[38]. The COVID-19 might also influence participants’
perceptions of knowledge and attitude towards influ-
enza in both groups [33]. Although we were not able to
assess its exact impact on our findings, we conducted
rigorous sensitivity analysis to examine the robustness
of our results and the effect of our intervention.

Conclusion

Despite a short-term duration of intervention in our
study, video-led education achieved a positive impact and
proved to be an effective approach to increase old peo-
ple’s willingness and uptake of influenza vaccination in
western China. We recommended that policymakers fur-
ther justify the cost-effectiveness of generalized applica-
tion to broader populations and regions in China.

Abbreviations
WHO: World Health Organization; RCT: Randomized controlled trial; KAP:
Knowledge, attitudes, and practice.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512889-022-13536-8.

[ Additional file 1. Questionnaire for survey. }

Acknowledgements
We thank all the participants and healthcare workers, for their support and
help during data collection.

Authors’ contributions

Jiang M, Yao X, Hayat K, and Atif N drafted the manuscript. Jiang M, Li P, Fang
Y, and Hayat K designed the study. Yao X, Li P, Feng L, Shi X, Gong Y, and Peng J
performed the study and collected the data. Yao X and Li P analyzed the data.
All authors had approved the final version of the manuscript for submission.

Funding

This work was supported by the Natural Science Foundation of Shaanxi Prov-
ince [2020JQ-079]. The funding had no role in the study design, collection,
analysis, and interpretation of the data, writing the manuscript, and decision
to submit the manuscript for publication.

Page 7 of 8

Availability of data and materials

The datasets used and/or analysed during the current study are available from
the corresponding author, subject to approval from the ethics committee that
approved the original study.

Declarations

Ethics approval and consent to participate

The study conformed to the Code of Ethics of the World Medical Associa-

tion (Declaration of Helsinki) and was approved by the Ethical Committee of
Health Science Center of Xi‘an Jiaotong University (approval number: No.2020-
1183). Informed consent was obtained from all subjects involved in the study.

Consent for publication
Not applicable.

Competing interests
All authors declare no competing interests.

Author details

'Department of Pharmacy Administration and Clinical Pharmacy, School

of Pharmacy, Xi'an Jiaotong University, Xi'an 710061, China. >Center for Drug
Safety and Policy Research, Xi'an Jiaotong University, Xi'an 710061, China.
3Shaanxi Center for Health Reform and Development Research, Xi'an 710061,
China. “Research Institute for Drug Safety and Monitoring, Institute of Pharma-
ceutical Science and Technology, Western China Science & Technology Inno-
vation Harbor, Xi'an 712000, China. °Department of Pharmacy, The Second
Affiliated Hospital of Xi'an Jiaotong University, Xi'an 710004, China. ®Health
Science Center, Xi'an Jiaotong University, Xi'an 710061, China.

Received: 3 November 2021 Accepted: 26 May 2022
Published online: 06 June 2022

References

1. World Health Organization. Ten threats to global health. 2019. https.//
www.who.int/emergencies/ten-threats-to-global-health-in-2019.
Accessed 27 Aug 2021.

2. luliano AD, Roguski KM, Chang HH, Muscatello DJ, Palekar R, Tempia S,
et al. Estimates of global seasonal influenza-associated respiratory mortal-
ity: a modelling study. Lancet. 2018;391(10127):1285-300.

3. FengLZ, Shay DK, Jiang Y, Zhou H, Chen X, Zheng YD, et al. Influenza-
associated mortality in temperate and subtropical Chinese cities,
2003-2008. Bull World Health Organ. 2012;90(4):279-88.

4. WangH, Fu CX, Li KB, Lu JY, Chen YY, Lu EJ, et al. Influenza associated
mortality in Southern China, 2010-2012. Vaccine. 2014;32(8):973-8.

5. National Bureau of Statistics. Main data of the seventh national popula-
tion census. 2021. http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dqgcrkpc/
ggl/202105/t20210519_1817693.html. Accessed 27 Aug 2021.

6. China Center for Disease Control and Prevention. Technical guidelines for
seasonal influenza vaccination in China (2020-2021). 2020. http://www.
chinacdc.cn/jkzt/crb/bl/Ixxgm/jszI_2251/202009/W02020091145395
9167308.pdf. Accessed 27 Aug 2021.

7. Healthy China Action Promotion Committee. Health china campaign
2019-2030. 2019. http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/
€9275fb95d5b4295be8308415d4cd1b2/files/470339610aea4a7887d0
810b4c00c9bd.pdf. Accessed 27 Aug 2021.

8. FanJ,Cong S, Wang N, Bao HL, Wang BH, Feng YJ, et al. Influenza vaccina-
tion rate and its association with chronic diseases in China: results of a
national cross-sectional study. Vaccine. 2020;38(11):2503-11.

9. World Health Organization Regional Office for Europe. Evaluation of sea-
sonal influenza vaccination policies and coverage in the WHO European
Region. 2014. http://www.euro.who.Int/__data/assets/pdf_file/0003/
241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-cover
age-in-the-WHO-European-Region.pdf?ua=1. Accessed 27 Aug 2021.

10. KanT, Zhang J. Factors influencing seasonal influenza vaccination
behaviour among elderly people: a systematic review. Public Health.
2018;156:67-78.


https://doi.org/10.1186/s12889-022-13536-8
https://doi.org/10.1186/s12889-022-13536-8
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dqcrkpc/ggl/202105/t20210519_1817693.html
http://www.stats.gov.cn/ztjc/zdtjgz/zgrkpc/dqcrkpc/ggl/202105/t20210519_1817693.html
http://www.chinacdc.cn/jkzt/crb/bl/lxxgm/jszl_2251/202009/W020200911453959167308.pdf
http://www.chinacdc.cn/jkzt/crb/bl/lxxgm/jszl_2251/202009/W020200911453959167308.pdf
http://www.chinacdc.cn/jkzt/crb/bl/lxxgm/jszl_2251/202009/W020200911453959167308.pdf
http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/e9275fb95d5b4295be8308415d4cd1b2/files/470339610aea4a7887d0810b4c00c9bd.pdf
http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/e9275fb95d5b4295be8308415d4cd1b2/files/470339610aea4a7887d0810b4c00c9bd.pdf
http://www.nhc.gov.cn/guihuaxxs/s3585u/201907/e9275fb95d5b4295be8308415d4cd1b2/files/470339610aea4a7887d0810b4c00c9bd.pdf
http://www.euro.who.Int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf?ua=1
http://www.euro.who.Int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf?ua=1
http://www.euro.who.Int/__data/assets/pdf_file/0003/241644/Evaluation-of-seasonal-influenza-vaccination-policies-and-coverage-in-the-WHO-European-Region.pdf?ua=1

Jiang et al. BMC Public Health

20.

21.

22.

23.

24

25.

26.

27.

28.

29.

30.

31.

(2022) 22:1128

. Schmid P, Rauber D, Betsch C, Lidolt G, Denker ML. Barriers of influenza

vaccination intention and behavior - a systematic review of influenza
vaccine hesitancy, 2005-2016. PLoS ONE. 2017;12(1): €0170550.

Thomas RE, Lorenzetti DL. Interventions to increase influenza vaccination
rates of those 60 years and older in the community (Review). Cochrane
Database Syst Rev. 2018;5:¢005188.

Lv M, Fang R, Wu J, Pang X, Deng Y, Lei T, et al. The free vaccination policy
of influenza in Beijing, China: The vaccine coverage and its associated
factors. Vaccine. 2016;34(18):2135-40.

Jiang X, Shang X, Lin J, Zhao Y, Wang W, Qiu Y. Impacts of free vaccination
policy and associated factors on influenza vaccination behavior of the
elderly in China: a quasi-experimental study. Vaccine. 2021;39(5):846-52.
Yan S,Wang Y, ZhuW, Zhang L, Gu H, Liu D, et al. Barriers to influenza
vaccination among different populations in Shanghai. Hum Vaccin
Immunother. 2021;17(5):1403-11.

Ho HJ, Tan YR, Cook AR, Koh G, Tham TY, Anwar E, et al. increasing
influenza and pneumococcal vaccination uptake in seniors using
point-of-care informational interventions in primary care in Singapore:

a pragmatic, cluster-randomized crossover trial. Am J Public Health.
2019;109(12):1776-83.

Kriss JL, Frew PM, Cortes M, Malik FA, Chamberlain AT, Seib K; et al.
Evaluation of two vaccine education interventions to improve pertussis
vaccination among pregnant African American women: a randomized
controlled trial. Vaccine. 2017;35(11):1551-8.

Chan SSC, Leung DYP, Leung AYM, Lam C, Hung |, Chu D, et al. A nurse-
delivered brief health education intervention to improve pneumococcal
vaccination rate among older patients with chronic diseases: a cluster
randomized controlled trial. Int J Nurs Stud. 2015;52(1):317-24.

Zhang X, Chen H, Zhou J, Huang Q, Feng XY, Li J. Impact of web-based
health education on HPV vaccination uptake among college girl students
in Western and Northern China: a follow-up study. BMC Womens Health.
2022;22(1):46.

Kececi A, Bulduk S. Health Education for the Elderly. 2012. http://cdn.intec
hopen.com/pdfs-wm/29304.pdf. Accessed 27 Aug 2021.

Wang Q, Yue N, Zheng MY, Wang DL, Duan CX, Yu XG, et al. Influenza
vaccination coverage of population and the factors influencing
influenza vaccination in mainland China: A meta-analysis. Vaccine.
2018,;36(48):7262-9.

Li PC, Hayat K, Jiang MH, Pu ZJ, Yao XL, Zou YM, et al. Impact of video-led
educational intervention on the uptake of influenza vaccine among
adults aged 60years and above in China: a study protocol for a rand-
omized controlled trial. BMC Public Health. 2021;21(1):222.

Shaanxi Provincial Bureau of Statistics. Statistic Yearbook Of Shaanxi. 2020.
http://tjj.shaanxi.gov.cn/upload/n2020/indexch.htm. Accessed 27 Aug
2021.

Faul F, Erdfelder E, Buchner A, Lang AG. Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behav Res
Methods. 2009;41(4):1149-60.

White IR, Horton NJ, Carpenter J, Pocock SJ. Strategy for intention to treat
analysis in randomised trials with missing outcome data. BMJ. 2011,342:
d40.

Leung KC, Mui C, Chiu WY, Ng YY, Chen MHY, Ho PH, et al. Impact of
patient education on influenza vaccine uptake among community-
dwelling elderly: a randomized controlled trial. Health Educ Res.
2017;32(5):455-64.

Yi B, Zhou SZ, Song Y, Chen EF, Lao XY, Cai J, et al. Innovations in adult
influenza vaccination in China, 2014-2015: Leveraging a chronic disease
management system in a community-based intervention. Hum Vaccin
Immunother. 2018;14(4):947-51.

Plans-Rubio P. The vaccination coverage required to establish herd immu-
nity against influenza viruses. Prev Med. 2012;55(1):72-7.

Lu XY, Lu J, Zhang LP, Mei KW, Guan BC, Lu YH. Gap between willing-
ness and behavior in the vaccination against influenza, pneumonia, and
herpes zoster among Chinese aged 50-69 years. Expert Rev Vaccines.
2021,20:1147-52.

Webb TL, Sheeran P. Does changing behavioral intentions engender
bahaviour change? A meta-analysis of the experimental evidence. Psy-
chol Bull. 2006;132(2):249-68.

Ho HJ, Chan YY, Bin Ibrahim MA, Wagle AA, Wong CM, Chow A. A forma-
tive research-guided educational intervention to improve the knowledge

32.

33

34.

35.

36

37.

38.

Page 8 of 8

and attitudes of seniors towards influenza and pneumococcal vaccina-
tions. Vaccine. 2017;35(47):6367-74.

Wendlandt R, Cowling BJ, Chen YY, Havers F, Shifflett P, Song Y, et al.
Knowledge, attitudes and practices related to the influenza virus and vac-
cine among older adults in Eastern China. Vaccine. 2018;36(19):2673-82.
Jiang M, Feng L, Wang W, Gong Y, Ming WK, Hayat K, et al. Knowledge,
attitudes, and practices towards influenza among Chinese adults during
the epidemic of COVID-19: a cross-sectional online survey. Hum Vaccin
Immunother. 2021;17(5):1412-9.

Yang J, Atkins KE, Feng LZ, Pang MF, Zheng YM, Liu XX, et al. Seasonal
influenza vaccination in China: Landscape of diverse regional reimburse-
ment policy, and budget impact analysis. Vaccine. 2016,34(47):5724-35.
Rizzo C, Rezza G, Ricciardi W. Strategies in recommending influenza vac-
cination in Europe and US. Hum Vaccin Immunother. 2018;14(3):693-8.
Butler R, MacDonald NE, Hesitancy SWGoV. Diagnosing the determinants
of vaccine hesitancy in specific subgroups: the guide to Tailoring Immu-
nization Programmes (TIP). Vaccine. 2015;33(34):4176-9.

Dube E, Leask J, Wolff B, Hickler B, Balaban V, Hosein E, et al. The WHO Tai-
loring Immunization Programmes (TIP) approach: Review of implementa-
tion to date. Vaccine. 2018;36(11):1509-15.

Gong L, Zhang X, Qu Z, Francis MR, Han K, Xu C, et al. Public interest in
distribution and determinants of influenza and pneumonia vaccination
during the COVID-19 pandemic: an Infodemiology and cross-sectional
study from China. Vaccines (Basel). 2021;9(11):1329.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://cdn.intechopen.com/pdfs-wm/29304.pdf
http://cdn.intechopen.com/pdfs-wm/29304.pdf
http://tjj.shaanxi.gov.cn/upload/n2020/indexch.htm

	Impact of video-led educational intervention on uptake of influenza vaccine among the elderly in western China: a community-based randomized controlled trial
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Participants and randomization
	Video-led educational intervention
	Data collection
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


