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Abstract 

Background To promote influenza vaccination coverage, a Chinese megacity, Shenzhen provides free influenza 
vaccination to its residents aged 60 years and above through community health centres (CHCs) since October 2016. 
A community health centre-based experiment was conducted by asking primary care physicians (PCPs) working in 
the intervention health centres to proactively recommend influenza vaccination to their patients aged 60 and above 
during their patients’ visits.

Methods This study used an experimental design and a survey design. The experimental design evaluated the effect 
of PCP recommendation on influenza vaccination. A total of 24 CHCs were randomly selected as the intervention 
(involving 3814 participants) and control (3072 participants) group evenly. The intervention study period was during 
the 2017–2018 flu season. The 2016–2017 flu season was considered as the baseline comparison. The survey design 
examined changes in knowledge, attitude, and practice of influenza vaccination among older participants before 
and after the free influenza vaccination implementation. We randomly invited 1200 participants aged 60 and above 
during their visits to CHCs in October 2016 and followed them up until October 2017; among them, 958 participants 
completed the follow-up survey using the same questionnaire.

Results In the 2017–2018 flu season, 1,100 more patients got vaccinated in the intervention group under PCP 
recommendation compared with the 2016–2017 flu season. Among the 958 older adults in the post-implementation 
period, 77.5% had heard about the influenza vaccine, which was 24.7% higher than in the pre-implementation period; 
84.8% of participants were aware where to take influenza vaccines, with the most improvement of 37.2% among all 
knowledge related questions; 62.5% of them agreed that patients with chronic diseases should have influenza vac-
cine, which was 19.1% higher than those being surveyed before the implementation period. About 83.6% of partici-
pants agreed older adults should have influenza vaccine, but there were still 58.4% who considered themselves too 
healthy to get vaccinated.

†Yating You and Xiaoheng Li contributed equally to this work.

*Correspondence:
Gang Liu
sliugang@163.com
Xinxin Han
hanxx@sustech.edu.cn
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12875-023-01980-3&domain=pdf


Page 2 of 9You et al. BMC Primary Care           (2023) 24:16 

Conclusion PCP recommendation improved influenza vaccine uptake and knowledge, attitude, and practice levels 
regarding influenza vaccination among older adults. More health policies and health education should be made to 
raise vaccination willingness and improve vaccination coverage among older adults.

Keywords Influenza vaccination, Older adults, Primary care physicians, Vaccination recommendation, Community 
health centres

Background
Influenza is a highly-infected disease that can cause 
severe illnesses and even deaths [1]. Older adults, espe-
cially those with underlying diseases, are at a higher risk 
of being infected with or dying from influenza [2, 3]. 
Vaccination is the most effective way to protect against 
influenza [4]. Existing evidence suggests that influenza 
vaccine uptakes can reduce the severity level of physical 
conditions [5] and prevent influenza-related hospitali-
zations and deaths among older adults [6–8]. In devel-
oped countries, the rates of influenza vaccination among 
older adults are relatively high, for instance, 79.0% in the 
United Kingdom and 75.2% in the United States [9, 10].

In contrast, the coverage of influenza vaccination in 
China remains relatively low-only 3.8% of the older par-
ticipants were vaccinated in a national survey study dur-
ing the 2018–2019 flu season [11]. Prior studies indicated 
that provider-level barriers and a lack of willingness to 
take influenza vaccines among populations contributed 
to the low vaccination coverage in China [12, 13]. On one 
hand, the knowledge about influenza vaccination and 
the vaccination status of primary care physicians (PCPs) 
are important factors influencing receivers’ willingness 
to have influenza vaccines [14–16]. On the other hand, 
patients’ mistrust and physical violence towards physi-
cians may affect PCPs’ willingness to recommend vaccine 
uptakes to the at-risk population in China [17].

In 2009, with the implementation of the national medi-
cal reform, China launched the national basic public 
health service program, which required primary health-
care facilities to deliver defined public health services, 
including vaccination services, physical check-ups, and 
health management to older residents. [18]. In urban 
areas, primary healthcare facilities are primarily com-
munity health centres (CHCs). Hence, widely-distributed 
community health centres are fully responsible for vac-
cination services to urban residents, including influenza 
vaccination to older adults [19]. People of all ages can 
take influenza vaccination at community health centres 
through making an appointment.

Evidence has shown that providing influenza vaccina-
tion free of charge might improve vaccination coverage 
[20]. To promote influenza vaccination coverage among 
older adults, some cities in China provide influenza vac-
cination services free of charge for adults aged 60 and 

above at CHCs [21]. Since October 2016, Shenzhen, an 
international tech hub as well as a mega-city in China 
with more than 0.94 million older adults, started to offer 
free influenza vaccination services to its residents aged 
60  years and above through CHCs. Alongside this free 
influenza vaccination policy, Shenzhen Centres for Dis-
ease Prevention and Control also conducted a commu-
nity health centre-based experiment. This experiment 
asked PCPs working in CHCs to proactively offer influ-
enza vaccination recommendations to their older patients 
in their routine work. Choosing PCPs who work in CHCs 
to provide vaccination recommendations is because they 
are responsible for providing health management and fol-
low-up services to older adults under the national basic 
public health program. Therefore, older patients may be 
more likely to accept and follow vaccination recommen-
dations during their visits to PCPs in CHCs.

The goal of this study had two folds. First, this study 
aimed to evaluate whether PCP could improve influenza 
vaccination among older adults. Second, this study com-
pared the knowledge, attitude, and practice level of influ-
enza vaccination among older adults before and after the 
free influenza vaccination program implementation in 
Shenzhen, China. Findings from this study can provide 
valuable insights regarding health policies on influenza 
vaccine uptakes among older adults in other regions and 
contribute efforts to improving influenza vaccination 
coverage.

Methods
Study design and settings
This study used an experimental design and a survey 
design. The experimental design evaluated the effect 
of PCP recommendation on influenza vaccine uptakes 
among older participants. The survey design examined 
changes in knowledge, attitude, and practice of influenza 
vaccination among older participants before and after the 
free influenza vaccination policy was implemented.

In China, CHCs are responsible for providing vacci-
nation services to urban residents. The study sites were 
the CHCs in Shenzhen, China. About 5.36% (0.94 mil-
lion) of the population in Shenzhen are aged 60 years and 
above [22]. A total of 711 CHCs were located widely in 
11 districts in Shenzhen. A random stratified sampling of 
CHCs was adopted to assign centres to the intervention 
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and control groups at all stages. In the first stage, 4 dis-
tricts (including Futian, Nanshan, Bao’an, and Longgang 
District) were selected; in the second stage, 6 health cen-
tres among the selected districts were randomly selected; 
in the third stage, 3 out of the 6 health centres in each dis-
trict were assigned randomly into the intervention group 
and the rest 3 into the control group. Therefore, a total 
of 24 health centres in 4 districts were selected, among 
which half were assigned to the intervention group and 
the other half to the control group.

Intervention
In this experiment, PCPs working in the intervention 
health centres were asked to proactively recommend 
influenza vaccination to their patients who were aged 
60 and above during their routine work and during their 
patients’ visits. PCPs working in the control health cen-
tres did not provide influenza vaccination recommen-
dations for their patients. The intervention process is 
described as follows: when a patient visits an intervention 

health centre for any reason, PCPs would assess that 
patient’s health conditions and determine whether that 
patient is qualified to be vaccinated against influenza. If 
qualified, PCPs would make prescription forms, explain 
the necessity of vaccination and recommend that patient 
get vaccinated. If that patient agrees to be vaccinated, 
he/she will take the vaccine in the reserved time; if that 
patient does not agree to be vaccinated at that moment, 
he/she could keep the prescription forms in case they 
change their mind. The detailed standardized influenza 
vaccination recommendation procedure is shown in 
Fig. 1.

All PCPs from the intervention health centres received 
brief training about this standardized influenza vaccina-
tion recommendation process and were asked to offer 
influenza vaccination recommendations to their older 
patients in their daily work. PCPs from the control group 
did not receive such training. The intervention study 
period was during the 2017–2018 flu season (October 
1, 2017 to April 30, 2018). The 2016–2017 flu season 

Fig. 1 Flow chart of influenza vaccination recommendation routine by primary care physicians in community health centres in Shenzhen, China
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(October 1, 2016 to April 30, 2017) was considered as 
the baseline comparison. Older adults who: (1) were 
aged 60 years and above during the intervention; (2) had 
household registration and basic medical insurance; and 
(3) were qualified to have an extremely low risk of lead-
ing to severe health conditions based on medical history, 
were qualified for the free influenza vaccination program 
as the target of PCP recommendation.

Questionnaire
We recruited participants aged 60  years and above and 
conducted a face-to-face survey interview during their 
visits to CHCs in October 2016 (pre-implementation 
of free influenza vaccination) and October 2017 (post-
implementation of free influenza vaccination). Consider-
ing the survey feasibility in this megacity, Shenzhen, we 
randomly invited a total of 1200 older participants aged 
60 and above during their visits to CHCs in October 2016 
and followed them up until October 2017; among them, 
958 participants completed the follow-up survey using 
the same questionnaire.

We used a self-designed questionnaire, which con-
tained 11 questions related to knowledge, attitude, and 
practice of influenza vaccination. Three questions were 
about participants’ awareness of influenza vaccination. 
Participants were asked ‘Have you ever heard about influ-
enza vaccination specifically offered to older adults?’, 
‘Do you know about the free influenza vaccination pro-
gram for older adults?’, and ‘Do you know where to get 
the influenza vaccine?’, with binary responses of ‘Yes’ and 
‘No’.

The following section was about patients’ knowledge 
regarding influenza vaccination: (1) ‘Who has the priority 
to take influenza vaccines?’, with the following response 
options: ‘Healthcare workers’, ‘vulnerable populations 
and workers in care homes’, ‘students’, ‘older adults aged 
60  years and above, 6-month to 5-year old children’, 
‘patients with certain chronic diseases’, ‘carers and fam-
ily members of under 6-month old babies’, and ‘women 
who are pregnant or ready to give birth during flu sea-
sons’; (2) ‘How frequently should you be vaccinated?’, 
with three response options including ‘Once a year’, ‘Five 
times a year’, and ‘Do not know’; (3) ‘When is the suit-
able time to be vaccinated?’, with three options consist-
ing of ‘In any season’, ‘Usually in autumn and winter’, and 
‘Do not know’; (4) ‘How long is the protection duration 
of influenza vaccine?’, with three responses including ‘Six 
to eight months’, ‘At least five years’, and ‘Do not know’. 
Two questions were asked about older patients’ attitudes 
regarding influenza vaccination: ‘Whether you think 
older adults should have the influenza vaccine?’ and 
‘Whether you think patients with chronic diseases should 

have the influenza vaccine?’, with responses of ‘Yes’, ‘No’ 
and ‘Do not know’.

Participants were then asked about their influenza vac-
cination history: ‘Ever vaccinated’ or ‘No’. If they reported 
‘No’, they were asked to select the following reasons for 
not taking influenza vaccination: (1) ‘I am healthy enough 
and there is no need to take the vaccine’, (2) ‘I do not 
know about the influenza vaccination’, (3) ‘I think the 
influenza vaccine is not safe’, (4) ‘The influenza vaccine 
is not effective’, (5) ‘I have no time to get vaccinated’, (6) 
‘Influenza is not a severe disease and it does not lead to 
any severe results’, (7) ‘It is inconvenient for me to get 
vaccinated’, (8) ‘It is too expensive to get vaccinated’, (9) 
‘Physicians do not recommend to get the influenza vac-
cination’, and (10) ‘Other reasons’.

Outcome measures
We evaluated two sets of outcomes. The primary out-
comes were changes in the numbers of vaccinated older 
patients in the 24 studied health centres during the 
2016–2017 flu season (pre-intervention of PCP recom-
mendation: October 1, 2016 to April 30, 2017) and the 
2017–2018 flu season (post-intervention of PCP rec-
ommendation: October 1, 2017 to April 30, 2018). The 
vaccination data were collected form the vaccination 
information record. The secondary outcomes were the 
older participants’ (1) knowledge of, attitude towards 
influenza vaccination; (2) vaccination status and reasons 
for not taking vaccination, which were collected from our 
self-designed questionnaire.

Statistical analyses
Survey results were reported as frequencies and percent-
ages. We calculated the differences in the number of vac-
cinated older participants between the intervention and 
control groups during the 2016–2017 flu season (baseline 
comparison) and the 2017–2018 flu season. The differ-
ences in knowledge, attitude, vaccination status, reasons 
for not taking vaccination, the information access to the 
influenza vaccination related knowledge among older 
participants before and after the implementation of free 
influenza vaccination program were assessed by Chi-
square tests. A two-sided P value less than 0.05 was con-
sidered as statistically significant. SPSS version 17.0 was 
used for all analyses.

Ethical consideration
Ethics approval was obtained from the Institutional 
Review Board of Shenzhen Centres for Disease Preven-
tion and Control. Informed consent was obtained from 
all participated PCPs and patients in the study.
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Results
Differences in the numbers of vaccinated older patients 
after PCP recommendation
In the intervention group, a total of 3814 patients 
received influenza vaccination. After PCPs in interven-
tion groups proactively recommended their older patients 
to have influenza vaccine, 1100 more patients were vac-
cinated in the 2017–2018 flu season. Moreover, in the 
control group, 3072 patients received influenza vaccina-
tion, whereas after PCP recommendation, even 86 fewer 
got vaccinated, compared to the baseline 2016–2017 flu 
season (Table 1). Under PCP recommendation, the num-
ber of vaccinated patients in intervention health centres 
increased most with the number of 453 in Futian District, 
followed by Nanshan District (diff. = 345), Bao’an Dis-
trict (diff. = 163) and Longgang District (diff. = 139). In 
contrast, in control health centres, the numbers of vacci-
nated patients decreased, with the number of 35 patients 
as the most in Longgang District, followed by Bao’an Dis-
trict (diff. = 31), Futian District (diff. = 12), and Nanshan 
District (diff. = 8) respectively.

Differences in knowledge regarding influenza vaccination 
among older participants
After the one-year implementation of the free influenza 
vaccination program, 77.5% of older participants were 
aware of the influenza vaccine, which was 24.7% higher 
than that in the pre-implementation period (Table  2). 
Before the free vaccination was offered, 40.4% of partici-
pants knew the free influenza vaccination programme 
for older adults; after the free vaccination was offered, 
the proportion of older participants knowing the free 
influenza vaccination program increased by 21.8% sig-
nificantly. Older participants improved their knowl-
edge regarding influenza vaccination significantly in the 

following five items after the implementation of free 
vaccination program: 40.3% knew the prioritized popu-
lations of being vaccinated correctly (18.5% higher than 
that the pre-implementation period); 40.8% of them were 
aware of the frequency of influenza vaccination (18.0% 
higher than the pre-implementation period); 33.8% of 
them answered the most suitable time to be vaccinated 
correctly (14.2% higher than the pre-implementation 
period); 33.2% knew the best protection duration (21.6% 
higher than the pre-implementation period); 84.8% of 
participants were aware of the places to get influenza 
vaccine, which had the biggest improvement of 37.2% 
among all questions.

Differences in attitude regarding influenza vaccination 
among older participants
Before the free vaccination program was available, 68.5% 
of participants agreed that older adults should have 
vaccine to prevent existing conditions from worsen-
ing (Table  3). After the implementation of the free vac-
cination program, the proportion of participants who 
regarded a must to have the influenza vaccine increased 
significantly to 83.6%. Meanwhile, 62.5% of them thought 
patients with chronic diseases should have the influenza 
vaccine uptakes, which was 19.1% higher than the pre-
implementation period. It has indicated a statistically 
significant improvement (P < 0.05) during the post-imple-
mentation period.

Differences in influenza vaccination status and the top 
three reasons for not having vaccines
Before the free vaccination program was available, 
66.8% participants were not aware of the influenza 
vaccination (Table 4). After the implementation of the 
free vaccination policy, the proportion of not knowing 

Table 1 Differences in the numbers of vaccinated older patients in intervention and control health centres after PCP 
recommendation in Shenzhen, China

District Health Centres Number of Vaccinated Older Patients Differences

Before PCP Recommendation (October 
1,2016 to April 30, 2017)

After PCP Recommendation (October 
1, 2017 to April 30,2018)

Total Intervention (N = 12) 1357 2457 1100

Control(N = 12) 1579 1493 -86

Futian Intervention (N = 3) 342 795 453

Control (N = 3) 511 499 -12

Nanshan Intervention (N = 3) 262 607 345

Control (N = 3) 368 360 -8

Longgang Intervention (N = 3) 315 454 139

Control (N = 3) 399 364 -35

Bao’an Intervention (N = 3) 438 601 163

Control (N = 3) 301 270 -31
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about the influenza vaccination decreased by 32.6% 
significantly. The most surprising finding was that 
83.6% of participants considered it absolutely neces-
sary to have the influenza vaccine for older adults, but 
as for themselves, 58.4% regarded it unnecessary due to 
their self-awareness of having a good health condition. 
Moreover, during the post-implementation period, 
58.4% of participants thought they were healthy enough 

and there was no need to have influenza vaccine, 32.6% 
higher significantly than the pre-implementation. 
22.7% participants still suggested they were not recom-
mended influenza vaccination by their physicians when 
attending health centres in person, even with the active 
promotion of implementation of the free vaccination 
program, which was 19.1% higher than the pre-imple-
mentation period significantly.

Table 2 Differences in knowledge regarding influenza vaccine uptakes among older participants before and after the free influenza 
vaccination policy implementation in Shenzhen, China

P values were calculated from Chi-square tests and group comparisons of percentages of all questions were less than 0.05
a  Participants who answered they have ever heard about influenza vaccine uptakes among older participants were considered that they have the awareness but did 
not indicate correct knowledge of influenza vaccination offered to older adults
b  Participants who answered they have ever heard about the free influenza vaccination program for older adults were considered to have the awareness but did not 
indicate correct knowledge of the free influenza vaccination program
c  Participants who answered they have known about influenza vaccination site were considered to have the awareness but did not indicate correct knowledge of 
influenza vaccination site
d  Participants who selected following answers: ‘Healthcare workers’, ‘vulnerable populations and workers in care homes’, ‘students’, ‘older adults aged 60 years and 
above, 6-month to 5-year-old children’, ‘patients with certain chronic diseases’, ‘carers and family members of under 6-month-old babies’, and ‘women who are 
pregnant or ready to give birth during flu seasons’, were considered to have the correct knowledge of the prioritised populations of being vaccinated
e  Participants who answered ‘Once a year’ were considered to have the correct knowledge of the vaccination frequency
f  Participants who answered ‘Usually in autumn and winter’ were considered to have the correct knowledge of suitable time to be vaccinated
g  Participants who answered ‘Six to eight months’ were considered to have the correct knowledge of vaccination protection duration
h  Pre-implementation means prior the city-wide free influenza vaccination for older adults program was implemented. Post-implementation means after the city-
wide free influenza vaccination for older adults program was implemented. Shenzhen implemented a city-wide free influenza vaccination for older adults program 
since October 2016

Characteristic Pre-
implementationhN = 1200

Post-
implementationhN = 958

Diff. (%)

N (%) N (%)

Awareness of influenza vaccine uptakes among older  participantsa 634(52.8) 742(77.5) 24.7

Awareness of free influenza vaccination program for older  participantsb 485(40.4) 596(62.2) 21.8

Ever know about influenza vaccination  sitec 571(47.6) 812(84.8) 37.2

Correct knowledge of priority vaccination  populationsd 262(21.8) 386(40.3) 18.5

Correct knowledge of vaccination  frequencye 273(22.8) 395(40.8) 18.0

Correct knowledge of the most suitable time to be  vaccinatedf 235(19.6) 324(33.8) 14.2

Correct knowledge of the vaccination protection  durationg 139(11.6) 318(33.2) 21.6

Table 3 Differences in attitudes regarding influenza vaccination among older participants before and after the free influenza 
vaccination policy implementation in Shenzhen, China

P values were calculated from Chi-square tests and group comparisons of percentages of all questions were less than 0.05
a  Participants who thought ‘Older adults should have the influenza vaccine’ were considered to show the positive attitude towards influenza vaccination
b  Participants who thought ‘Patients with chronic diseases should have the influenza vaccine’ were considered to show the positive attitude towards influenza 
vaccination
c  Pre-implementation means prior the city-wide free influenza vaccination for older adults program was implemented. Post-implementation means after the city-
wide free influenza vaccination for older adults program was implemented. Shenzhen implemented a city-wide free influenza vaccination for older adults program 
since October 2016

Characteristic Pre-implementationcN = 1200 Post-implementationcN = 958 Diff. (%)
N (%) N (%)

Attitude towards older adults to take influenza  vaccinea 822(68.5) 801(83.6) 15.1

Attitude towards patients with chronic diseases to have influ-
enza  vaccineb

521(43.4) 599(62.5) 19.1
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Information access about influenza vaccination
Television was the most frequently used access for older 
participants to obtain knowledge about influenza vacci-
nation. Meanwhile, older participants were more likely 
to obtain knowledge from PCPs and the internet with 
improvements of 25.2% and 13.3% respectively, after the 
free vaccination program was implemented (Fig. 2).

Discussion
Our study provided evidence that PCP recommenda-
tion was as an effective intervention in increasing the 
numbers of influenza vaccine uptake and improving 
the knowledge, attitude, and practice level regarding 

influenza vaccination among older adults, with the 
implementation of free influenza vaccination program. 
It also highlighted the importance of incorporating PCP 
vaccination recommendation for older adults in routine 
work in CHCs.

Our findings were consistent with prior results indi-
cating that healthcare professionals, especially primary 
care physicians, played an important role in improving 
influenza coverage among diverse populations [23, 24]. 
In a previous study, approximately 78% of older adults 
showed their willingness to take influenza vaccine if 
being recommended by a physician [15]. However, in a 
previous situation in Shenzhen, where only community 

Table 4 Differences in influenza vaccination status among older participants before and after the free influenza vaccination policy 
was implemented in Shenzhen, China and top three reasons for not having vaccines

P values were calculated from Chi-square tests and group comparisons of percentages of all questions were less than 0.05
a  Pre-implementation means prior the city-wide free influenza vaccination for older adults program was implemented. Post-implementation means after the city-
wide free influenza vaccination for older adults program was implemented. Shenzhen implemented a city-wide free influenza vaccination for older adults program 
since October 2016

Items Pre-implementationaN = 1200 Post-
implementationaN = 958

Diff. (%)

N (%) N (%)

Vaccination Status
 Ever vaccinated 138(11.5) 358(37.4) 25.9

 Vaccinated last year 45(3.8) 321(33.5) 29.7

Top Three Reasons for Not Having Vaccines
 Do not know about the influenza vaccination 801(66.8) 328(34.2) -32.6

 Healthy enough and there is no need to be vaccinated 309(25.8) 559(58.4) 32.6

 Physicians do not recommend getting the influenza vaccination 43(3.6) 218(22.7) 19.1

Fig. 2 Information access about influenza vaccination among older participants. Note: Pre-implementation means prior the city-wide free influenza 
vaccination for older adults program was implemented. Post-implementation means after the city-wide free influenza vaccination for older adults 
program was implemented. Shenzhen implemented a city-wide free influenza vaccination for older adults program since October 2016
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nurses assessed patients’ health status and provided vac-
cine uptakes directly, PCPs were not directly involved in 
any step of vaccination services, because recommenda-
tions of influenza vaccination were not incorporated in 
their daily work routines. Hence, patients’ lack of primary 
suggestions from PCPs on influenza vaccination might 
be an important barrier in promoting influenza cover-
age among older adults. Evidence showed that enhance-
ments in professional knowledge in influenza vaccination 
among PCPs might increase the possibility of vaccination 
recommendations [25, 26]. The CHCs should provide 
regular relevant training including delivering knowledge 
on health education, assessment methods, and recom-
mendations of influenza vaccine uptakes for PCPs. After 
revising their work routines and obtaining the latest 
knowledge on vaccines, PCPs know influenza vaccina-
tion better objectively and are more likely to follow the 
instruction of standardised routine to recommend vac-
cine uptakes to older adults, which acts as the basis of 
PCP recommendation. PCP recommendation should be 
included in their daily work routine and CHCs also need 
to provide opportunities for PCPs to communicate with 
and deliver this knowledge to their patients.

Although we found that knowledge and attitude 
regarding influenza vaccine uptakes among older adults 
were improved after the implementation of free influenza 
vaccination program, the willingness of patients to take 
influenza vaccination remained still relatively low [20]. 
This calls for more policy actions to be conducted in a 
wider range and more health education efforts should 
be made in improving the willingness of patients to have 
influenza vaccine. The free influenza vaccination pro-
gram might promote influenza vaccine uptake among 
older adults aged 60 years and above as it is free of charge 
and incentive for target populations in Shenzhen, China. 
Since PCP recommendation has been proved effective 
in improving the numbers of influenza vaccine uptakes, 
the integration of free vaccination program and PCP rec-
ommendation does play an important role in improving 
knowledge, attitude, and practice regarding influenza 
vaccination, and increasing the numbers of influenza vac-
cine uptakes among older adults in the future.

Under the progress of free vaccination program, peo-
ple started to put more emphases on the influenza pre-
vention intervention measures. In China, PCPs in CHCs 
were considered as one of the most fundamental health-
care workers to consult with, where people obtained most 
of their health education related knowledge. According 
to our results, older patients showed increased willing-
ness to access their vaccination knowledge from PCPs 
and the internet. Growing interest has shown in the role 
of internet in public health promotion due to increasing 
people’s health enquiries on the internet and social media 

[27]. However, harmful misinformation spreads across 
networks, including anti-vaccination events, which 
deepens vaccine hesitancy and misunderstanding [28]. 
Future intervention could be considered to add more 
health education about influenza and influenza vacci-
nation in public for older adults not only through PCPs 
routine, but also websites and social medias. The free 
influenza vaccination program has been proved effec-
tive to improve patients’ willingness to take influenza to 
some extent, which is consistent with previous research 
[20]. The effect of integrating influenza vaccination rec-
ommendation into the routine work of PCPs combined 
with free vaccination programs merits verifications in 
national ranges, but health policies in each region should 
be developed with features by relevant departments.

Our study has several limitations. First, recall bias 
might occur in this process as we used a self-reported 
questionnaire to investigate patients’ knowledge of influ-
enza vaccine uptake. Second, it should be careful when 
generalizing our results to other cities in China, as Shen-
zhen is a mega-city, but only 5.36% of its population are 
older adults [22], which is far below the national average 
(18.7%) [29]. Third, due to data limitation, some informa-
tion such as patient characteristics were not available. 
Further research could be conducted to explore and eval-
uate more effective interventions to increase influenza 
vaccination coverage among other at-risk populations.

Conclusions
With the implementation of free influenza vaccination 
program in Shenzhen, China, PCP recommendation 
can improve older adults’ influenza vaccine uptake and 
people’s knowledge, attitude, and practice level towards 
influenza and influenza vaccination in Shenzhen, China. 
PCPs should recommend influenza vaccine uptakes 
to the older populations as their work routine in every 
health centre in China to improve vaccination coverage. 
Additionally, the free influenza vaccine uptake programs 
should be promoted among all older adults in China.

Acknowledgements
We would like to thank the support from Shenzhen Centre for Disease Control 
and Prevention, the participated community health centres, primary care 
physicians, and participants.

Authors’ contributions
YY, XL, GL and XH are responsible for the idea, design and conduct of the 
research. XL and GL contributed to the acquisition and interpretation of data. 
YY and XL contributed to the statistical analysis. YY and XL wrote the original 
draft. XH and GL supervised this study. All authors substantively edited and 
revised the manuscript critically. YY and XL contributed equally to this study. 
All authors have contributed, read, and approved to the final version of the 
manuscript.

Funding
This study was supported by Sanming Project of Medicine in Shenzhen 
(SZSM202011008).



Page 9 of 9You et al. BMC Primary Care           (2023) 24:16  

Availability of data and materials
The access to the data that support the findings of this study is available 
through emailing the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
Informed consent was obtained from all participants. Ethics approval was 
obtained from the Institutional Review Board of Shenzhen Centres for Disease 
Prevention and Control. All methods were performed in accordance with the 
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no conflict of interests.

Author details
1 School of Public Health and Emergency Management, Southern University 
of Science and Technology, Office 120, Taizhou Hall, 1088 Xueyuan Ave, 
Nanshan District, Shenzhen, China. 2 Shenzhen Centre for Disease Control 
and Prevention, 8 Longyuan Road, Nanshan District, Shenzhen, China. 

Received: 11 June 2022   Accepted: 9 January 2023

References
 1. WHO. Influenza (Seasonal). 2018. Available from: https:// www. who. 

int/ news- room/ fact- sheets/ detail/ influ enza- (seaso nal). [cited 2022 22 
February]

 2. Gorse GJ, O’Connor TZ, Newman FK, Mandava MD, Mendelman PM, 
Wittes J, et al. Immunity to influenza in older adults with chronic obstruc-
tive pulmonary disease. J Infect Dis. 2004;190(1):11–9.

 3. Chow A, Ma S, Ling AE, Chew SK. Influenza-associated Deaths in Tropical 
Singapore. Emerg Infect Dis. 2006;12(1):114–21.

 4. Barr IG, Russell C, Besselaar TG, Cox NJ, Daniels RS, Donis R, et al. WHO 
recommendations for the viruses used in the 2013–2014 Northern Hemi-
sphere influenza vaccine: Epidemiology, antigenic and genetic charac-
teristics of influenza A(H1N1)pdm09, A(H3N2) and B influenza viruses col-
lected from October 2012 to January 2013. Vaccine. 2014;32(37):4713–25.

 5. Sugishita Y, Sugawara T. Effectiveness and cost-effectiveness of influenza 
vaccination for elderly people. Vaccine. 2021;39(52):7531–40.

 6. Gross PA, Hermogenes AW, Sacks HS, Lau J, Levandowski RA. The efficacy 
of influenza vaccine in elderly persons. A meta-analysis and review of the 
literature. Ann Intern Med. 1995;123(7):518–27.

 7. Nichol KL, Nordin JD, Nelson DB, Mullooly JP, Hak E. Effectiveness of 
Influenza Vaccine in the Community-Dwelling Elderly. N Engl J Med. 
2007;357(14):1373–81.

 8. Zhang CQ, Zhang R, Chung PK, Duan Y, Lau JTF, Chan DKC, et al. 
Promoting influenza prevention for elderly people in Hong Kong using 
health action process approach: study protocol. BMC Public Health. 
2018;18(1):1230.

 9. England PH. Surveillance of influenza and other seasonal respiratory 
viruses in the UK Winter 2020 to 2021. 2021.

 10. Prevention CfDCa. Flu Vaccination Coverage, United States, 2020–21 
Influenza Season. 2021.Available from: https:// www. cdc. gov/ flu/ fluva 
xview/ cover age- 2021e stima tes. htm. [cited 2022 23 March]

 11. Fan J, Cong S, Wang N, Bao H, Wang B, Feng Y, 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.

 12. Yan S, Wang Y, Zhu W, 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.

 13. Yu M, Yao X, Liu G, Wu J, Lv M, Pang Y, et al. Barriers and facilitators to 
uptake and promotion of influenza vaccination among health care 
workers in the community in Beijing, China: A qualitative study. Vaccine. 
2022;40(14):2202–8.

 14. Godoy P, Castilla J, Mayoral JM, Martín V, Astray J, Torner N, et al. Influenza 
vaccination of primary healthcare physicians may be associated with vac-
cination in their patients: a vaccination coverage study. BMC Fam Pract. 
2015;16(1):44.

 15. Song Y, Zhang T, Chen L, Yi B, Hao X, Zhou S, et al. Increasing seasonal 
influenza vaccination among high risk groups in China: Do community 
healthcare workers have a role to play? Vaccine. 2017;35(33):4060–3.

 16. Lu PJ, Srivastav A, Amaya A, Dever JA, Roycroft J, Kurtz MS, et al. Associa-
tion of provider recommendation and offer and influenza vaccination 
among adults aged ≥18 years - United States. Vaccine. 2018;36(6):890–8.

 17. Tucker JD, Cheng Y, Wong B, Gong N, Nie J-B, Zhu W, et al. Patient–physi-
cian mistrust and violence against physicians in Guangdong Province, 
China: a qualitative study. BMJ Open. 2015;5(10):e008221.

 18. China TSCotPsRo. Five keys of China’s healthcare system reform. 
2009. Available from: http:// www. gov. cn/ zheng ce/ conte nt/ 2009- 07/ 23/ 
conte nt_ 6221. htm. [cited 2022 May 14]

 19. Li Z, Gao GF. Strengthening public health at the community-level in 
China. Lancet Public Health. 2020;5(12):e629–30.

 20. Zhou Y, Tang J, Zhang J, Wu Q. Impact of the coronavirus disease 2019 
epidemic and a free influenza vaccine strategy on the willingness of 
residents to receive influenza vaccines in Shanghai China. Hum Vaccin 
Immunother. 2021;17(7):2289–92.

 21. 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.

 22. Bureau SS. Bulletin of the Seventh National Population Census of Shenz-
hen Municipality (No. 4) - Age composition of the population. 2021. Avail-
able from: http:// tjj. sz. gov. cn/ zwgk/ zfxxg kml/ tjsj/ tjgb/ conte nt/ post_ 
87720 48. html. [cited 2022 26 March]

 23. McAnerney JM, Walaza S, Cohen AL, Tempia S, Buys A, Venter M, et al. 
Effectiveness and knowledge, attitudes and practices of seasonal influ-
enza vaccine in primary healthcare settings in South Africa, 2010–2013. 
Influenza Other Respir Viruses. 2015;9(3):143–50.

 24. Dubé E, Gilca V, Sauvageau C, Boulianne N, Boucher FD, Bettinger JA, 
et al. Canadian family physicians’ and paediatricians’ knowledge, attitudes 
and practices regarding A(H1N1) pandemic vaccine. BMC Res Notes. 
2010;3(1):102.

 25. Kroneman M, Van Essen GA, John PW. Influenza vaccination coverage 
and reasons to refrain among high-risk persons in four European coun-
tries. Vaccine. 2006;24(5):622–8.

 26. Ridda I, Lindley IR, Gao Z, McIntyre P, MacIntyre CR. Differences in 
attitudes, beliefs and knowledge of hospital health care workers 
and community doctors to vaccination of older people. Vaccine. 
2008;26(44):5633–40.

 27. Puri N, Coomes EA, Haghbayan H, Gunaratne K. Social media and vaccine 
hesitancy: new updates for the era of COVID-19 and globalized infectious 
diseases. Hum Vaccin Immunother. 2020;16(11):2586–93.

 28. Faasse K, Chatman CJ, Martin LR. A comparison of language use in pro- 
and anti-vaccination comments in response to a high profile Facebook 
post. Vaccine. 2016;34(47):5808–14.

 29. Statistics NBo. Bulletin of the Seventh National Population Census (No. 5)- 
Age composition of the population. Available from: 2021.  http:// www. 
stats. gov. cn/ tjsj/ zxfb/ 202105/ t2021 0510_ 18171 81. html. [cited 2022 21 
March]

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

https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.who.int/news-room/fact-sheets/detail/influenza-(seasonal)
https://www.cdc.gov/flu/fluvaxview/coverage-2021estimates.htm
https://www.cdc.gov/flu/fluvaxview/coverage-2021estimates.htm
http://www.gov.cn/zhengce/content/2009-07/23/content_6221.htm
http://www.gov.cn/zhengce/content/2009-07/23/content_6221.htm
http://tjj.sz.gov.cn/zwgk/zfxxgkml/tjsj/tjgb/content/post_8772048.html
http://tjj.sz.gov.cn/zwgk/zfxxgkml/tjsj/tjgb/content/post_8772048.html
http://www.stats.gov.cn/tjsj/zxfb/202105/t20210510_1817181.html
http://www.stats.gov.cn/tjsj/zxfb/202105/t20210510_1817181.html

	Can primary care physician recommendation improve influenza vaccine uptake among older adults? A community health centre-based experimental study in China
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study design and settings
	Intervention
	Questionnaire
	Outcome measures
	Statistical analyses
	Ethical consideration

	Results
	Differences in the numbers of vaccinated older patients after PCP recommendation
	Differences in knowledge regarding influenza vaccination among older participants
	Differences in attitude regarding influenza vaccination among older participants
	Differences in influenza vaccination status and the top three reasons for not having vaccines
	Information access about influenza vaccination

	Discussion
	Conclusions
	Acknowledgements
	References


