Associate factors of Influenza vaccine uptake
Appendix A:
Appendix Fig A1. Pay-it-forward model overview
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Appendix Fig A2: Quasi-experimental study flow chart of the three arms
in each site
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Appendix A3: Detailed treatments of participants in the three original arm:
1)  Standard of care arm (i.e., control group): Participants in this study arm were exposed to the typical standard of care for that clinic. They were provided with a brief introduction to the influenza vaccine using a pamphlet (Appendix B2) and then asked if they were willing to pay out of pocket at the standard market price patient prices CN¥55-153) of an influenza vaccine. 
2) Pay-it-forward arm: participants recruited in pay-it-forward group where the same introductory pamphlet was provided. Project staff also explained the pay-it-forward program with the PIF pamphlet (Appendix B3), including the purpose, the opportunity to receive one dose of influenza vaccination for free, and the decisions to vaccinate and donate money. Participants were told that the patient prices of an influenza vaccine including administration fees for children were CN¥65 and for adults ranged from CN¥82-153 respectively (the vaccines used in different sites are different, affected by the local availability), while former families had donated money to cover the costs and also created handwritten postcards. If they decided to accept a vaccination, they were then asked whether they were willing to donate any amount of money to support more future participants to receive the same vaccination service, they were also invited to write anonymous postcard messages for future users. It is assured that the donation was completely voluntary, and any donation amount was acceptable.  
3) Free-of-charge arm: participants in the free-of-charge condition were invited using the same pamphlet and were provided with free influenza vaccination, but they did not receive any community created messages about the pay-it-forward program.



Appendix B: Supplementary marterials used in primary study
[bookmark: _Toc81419619]Appendix B1: Online questionnaire example
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[bookmark: _Toc81416140][bookmark: _Toc81419614]Appendix B2: Influenza and influenza vaccine introduction pamphlet
in English
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[bookmark: _Toc81416142][bookmark: _Toc81419616]Appendix B3: Pay-it-forward project introduction pamphlet in English
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Appendix C: Supplementary results

[bookmark: _Toc81418758]Figure C1. Influenza vaccine uptake rates in self-paid and subsidized groups by participant types in Guangdong Province, China, 2020-2021 (N=450)












[bookmark: _Toc81419623]Appendix Table C2. Missing value of different intervention arms in Guangdong Province, China, 2020-2021 (N=450)

	

Characteristics
	No. of missing values*  (%)

	
	Total
(N=450)
	Standard-of-care group 
(N=150)
	Pay-it-forward
group 
(N=150)
	Free-of-charge
group
 (N=150)

	Sociodemographic factors
	
	
	
	

	Participant type
	0
	0
	0
	0

	Age (years)
	0
	0
	0
	0

	Sex
	0
	0
	0
	0

	Ethnicity
	0
	0
	0
	0

	Completed highest education level
	0
	0
	0
	0

	Occupation
	0
	0
	0
	0

	Marital status
	0
	0
	0
	0

	Belief factors
	
	
	
	

	I think influenza vaccine is important
	15 (3.0%)
	2 (1.3%)
	6 (4.0%)
	7 (4.7%)

	I think the influenza vaccine is safe
	15 (3.0%)
	9 (6.0%)
	6 (4.0%)
	0 (0.0%)

	I think the influenza vaccine is effective
	15 (3.0%)
	9 (6.0%)
	6 (4.0%)
	0 (0.0%)

	Trust the advice from medical personnel on influenza vaccine
	0
	0
	0
	0

	View the price of vaccines as barriers
	0
	0
	0
	0

	Enabling factors
	
	
	
	

	Annual income
(USD)
	0
	0
	0
	0

	Community resources
	0
	0
	0
	0

	Needs factors
	
	
	
	

	Experienced influenza-like illnesses among family members in the past year
	0
	0
	0
	0

	Adverse reactions to influenza vaccination of family members
	0
	0
	0
	0

	Behaviour factors
	
	
	
	

	Influenza vaccine history of children in the family
	45 (10.0%)
	27 (18.0%)
	9 (6.0%)
	9 (6.0%)

	Influenza vaccine history of older adults in the family
	30 (6.7%)
	15 (10.0%)
	4 (2.7%)
	11 (7.3%)

	External environmental factors
	
	
	
	

	Have ever heard about negative information about influenza vaccine
	0
	0
	0
	0

	Have friends/relatives object to the influenza vaccination
	0
	0
	0
	0


* Missing values indicates the missing data caused by the participants who did not answer the question

[bookmark: _Toc81419624]




Appendix Table C3. Descriptive analysis of sociodemographic characteristics
within the subsidized arm in Guangdong Province,
China, 2020-2021 (N=300)

	

Sociodemographic factors
	Total of subsidized group
(N=300)
(%)
	Subsidized group 
	
P value*

	
	
	Pay-it-forward
arm
(N=150)
	Free-of-charge
arm
 (N=150)
	

	
	
	
	
	

	Participant type
	
	
	
	

	Children’s caregiver
	150 (50.0%)
	75 (50.0%)
	75 (50.0%)
	1.000

	Older adults
	150 (50.0%)
	75 (50.0%)
	75 (50.0%)
	

	Age, Mean (SD)
	52 (17.7)
	52 (17.1)
	53 (17.6)
	0.717

	Sex
	
	
	
	

	Male
	83 (27.7%)
	43 (28.7%)
	40 (26.7%)
	0.699

	Female
	217 (72.3%)
	107 (71.3%)
	110 (73.3%)
	

	Completed highest education level
	
	
	
	

	Primary school
	63 (21.0%)
	30 (20.0%)
	33 (22.0%)
	
0.809

	Middle school
	138 (46.0%)
	68 (45.3%)
	70 (46.7%)
	

	Undergraduate or above
	132 (29.3%)
	52 (34.7%)
	47 (31.3%)
	

	Occupation
	
	
	
	

	Unemployed/retired
	234 (52.0%)
	79 (52.7%)
	82 (54.7%)
	
0.814

	Peasant
	54 (12.0%)
	16 (10.7%)
	18 (12.0%)
	

	Employed
	99 (33.0%)
	55 (36.7%)
	50 (33.3%)
	

	Marital status
	
	
	
	

	Single
	37 (12.3%)
	24 (16.0%)
	13 (8.7%)
	
0.053

	Married or living with a partner
	263 (87.7%)
	126 (84.0%)
	137 (91.3%)
	


*P-value from chi-square test for comparison of proportion and t test for comparison of mean.



Appendix Table C4. Univariate analysis of associated factors for influenza vaccine uptake in pay-it-forward and free-of-charge arm in Guangdong Province,
China, 2020-2021 (N=300)

	
	
Pay-it-forward arm (N=150)
	
Free-of-charge arm (N=150)
	
P-value of
Heterogeneity of OR†

	Explanatory variables

	Crude OR
 (95% CI)
	P-value of LRT*
	Crude OR (95% CI)
	P-value of LRT*
	

	
	
	
	
	
	

	Sociodemographic factors
	
	
	
	
	

	Participant type
	
	
	
	
	

	Children’s care giver
	Ref.
	<0.0001
	Ref.
	0.009
	0.398

	Older adults
	0.20 (0.09,0.47)
	
	0.34 (0.15, 0.76)
	
	

	Age
	0.97 (0.94, 0.99)
	0.003
	0.96 (0.94, 0.98)
	<0.0001
	0.908

	Sex
	
	
	
	
	

	male
	Ref.
	0.371
	Ref.
	0.600
	0.288

	female
	0.68 (0.29, 1.59)
	
	1.29 (0.57, 2.94)
	
	

	Education
	
	
	
	
	

	primary school
	Ref.
	0.007

	Ref.
	
0.106
	
0.834

	middle school
	0.40 (0.15, 1.12)
	
	2.76 (1.08, 7.09)
	
	

	Undergraduate/above
	1.61 (0.49, 5.32)
	
	6.67 (0.63, 4.38)
	
	

	Occupation
	
	
	
	
	

	Unemployed/retired
	Ref.
	0.037

	Ref.
	0.052
(Fisher)
	
0.843

	peasant
	1.56 (0.46, 5.29)
	
	3.71(0.79,17.36)
	
	

	employed
	3.05 (1.26, 7.37)
	
	2.43 (1.00, 5.92)
	
	

	Marital status
	
	
	
	
	

	Single
	Ref.
	0.190

	Ref.
	0.381

	0.226

	Married or living with a partner
	0.52 (0.17, 1.63)
	
	1.46 (0.42, 5.05)
	
	

	Belief factors
	
	
	
	
	

	I think influenza vaccine is important
	
	
	
	
	

	Disagree
	Ref.
	0.969
	Ref.
	0.548
	0.632

	Agree
	1.02 (0.41, 2.53)
	
	0.72 (0.25, 2.09)
	
	

	I think the influenza vaccine is safe
	
	
	
	
	

	Disagree
	Ref.
	<0.0001
	Ref.
	0.031
	0.108

	Agree
	8.33(3.20, 21.67)
	
	2.82 (1.24, 6.40)
	
	

	I think the influenza vaccine is effective
	
	
	
	
	

	Disagree
	Ref.
	<0.0001
	Ref.
	<0.0001
	0.446

	Agree
	10.92(3.95,30.22)
	
	6.26(2.75,14.21)
	
	

	Trust the advice from medical personnel on influenza vaccine
	
	
	
	
	

	No
	Ref.
	<0.0001
	Ref.
	0.001
	0.270

	Yes
	12.17(4.30,34.48)
	
	5.13(1.92,13.72)
	
	

	View the price of vaccines as barriers
	
	
	
	
	

	No
	Ref.
	0.978
	Ref.
	0.184
	0.325

	Yes
	1.01 (0.41, 2.50)
	
	2.02 (0.72, 5.69)
	
	

	Enabling factors
	
	
	
	
	

	Annual income
(USD)
	
	
	
	
	

	<1860
	Ref.
	
0.079

	Ref.
	
0.781

	
0.649

	1860~9300
	0.66 (0.29, 1.55)
	
	1.29 (0.53, 3.12)
	
	

	9300~1,8600
	0.92 (0.24, 1.99)
	
	1.63 (0.51, 5.22)
	
	

	≥1,8600
	-
	
	0.89 (0.26, 3.03)
	
	

	Community resources
	
	
	
	
	

	Yangshan (rural)
	Ref.
	
0.003
	Ref.
	
0.021
	0.058

	Zengcheng (suburban)
	1.15 (0.41, 3.18)
	
	0.31 (0.12, 0.80)
	
	

	Tianhe (urban)
	0.28 (0.11, 0.70)
	
	0.86 (0.31, 2.46)
	
	

	Needs factors
	
	
	
	
	

	Experienced influenza-like illnesses among family members in the past year
	
	
	
	
	

	No
	Ref.
	0.416

	Ref.
	§
	0.081

	Yes
	2.17 (0.25,18.63)
	
	§
	
	

	Adverse reactions to influenza vaccination of family members
	
	
	
	
	

	No
	Ref.
	0.111

	Ref.
	0.446

	0.311

	Yes
	0.22 (0.04, 1.37)
	
	0.72 (0.18, 2.94)
	
	

	Behavior factors
	
	
	
	
	

	Influenza vaccine history of children in the family
	
	
	
	
	

	No
	Ref.
	0.059
	Ref.
	0.729
	0.111

	Yes
	2.15 (0.97, 4.78)
	
	0.87 (0.40, 1.89)
	
	

	Influenza vaccine history of older adults in the family
	
	
	
	
	

	No
	Ref.
	0.081

	Ref.
	0.236

	0.988

	Yes
	2.30 (0.82, 6.46)
	
	2.26(0.48,10.57)
	
	

	External context factors
	
	
	
	
	

	Have ever heard about negative information about influenza vaccine
	
	
	
	
	

	No
	Ref.
	0.887
	Ref.
	0.259
	0.493

	Yes
	0.94 (0.42, 2.13)
	
	0.63 (0.28, 1.40)
	
	

	Have friends/relatives object to the influenza vaccination
	
	
	
	
	

	No
	Ref.
	0.213

	Ref.
	0.195

	0.088

	Yes
	3.35 (0.41, 27.36)
	
	0.44 (0.12, 1.67)
	
	


*P-value of Likelihood ratio test in logistic regression
† P-value of odds ratio heterogeneity in Mantel-Haenszel analysis
§Values removed by logistic model in Stata for too few observations in subgroups





Appendix Table C5. Collinearity diagnosis of self-paid group in Guangdong Province,
China, 2020-2021 (N=150)

	Explanatory variables*

	VIF
	SQRT
VIF
	Tolerance
	R-Squared

	Sociodemographic factors 
	
	
	
	

	Age
	5.83
	2.41
	0.17
	0.83

	Participants type
	5.64
	2.37
	0.18
	0.82

	Sex
	1.11
	1.05
	0.90
	0.10

	Belief factors
	
	
	
	

	I think the influenza vaccine is safe
	1.26
	1.12
	0.79
	0.21

	I think the influenza vaccine is effective
	1.41
	1.19
	0.71
	0.29

	View the price of vaccines as barriers
	1.18
	1.09
	0.85
	0.15

	Trust the advice from medical personnel on influenza vaccine
	1.24
	1.11
	0.81
	0.19

	Behaviour factors
	
	
	
	

	Influenza vaccine history of children in the family
	1.18
	1.08
	0.85
	0.15

	Influenza vaccine history of older adults in the family
	1.11
	1.06
	0.90
	0.10


           *Explanatory variables selected for collinearity diagnosis were those variables with significant criteria<0.2 after the adjustment of prior confounder 




Appendix Table C6. Collinearity diagnosis of subsidized group in Guangdong Province,
China, 2020-2021 (N=300)

	Explanatory variables*

	VIF
	SQRT
VIF
	Tolerance
	R-Squared

	Sociodemographic factors 
	
	
	
	

	Age
	6.63
	2.57
	0.15
	0.84

	Participants type
	6.05
	2.46
	0.17
	0.83

	Sex
	1.11
	1.05
	0.90
	0.10

	Occupation
	1.85
	1.36
	0.54
	0.46

	Marital status
	1.19
	1.09
	0.84
	0.16

	Belief factors
	
	
	
	

	I think the influenza vaccine is safe
	1.35
	1.16
	0.74
	0.26

	I think the influenza vaccine is effective
	1.47
	1.21
	0.68
	0.32

	Trust the advice from medical personnel on influenza vaccine
	1.14
	1.07
	0.88
	0.12

	View the price of vaccines as barriers
	1.12
	1.06
	0.89
	0.11

	Enabling factors
	
	
	
	

	Community resources
	1.11
	1.06
	0.90
	0.10

	Needs factors
	
	
	
	

	Experienced influenza-like illnesses among family members in the past year
	1.03
	1.02
	0.97
	0.03

	Adverse reactions to influenza vaccination of family members
	1.04
	1.02
	0.96
	0.04

	Behaviour factors
	
	
	
	

	Influenza vaccine history of children in the family
	1.10
	1.05
	0.91
	0.09

	Influenza vaccine history of older adults in the family
	1.13
	1.06
	0.89
	0.11


*Explanatory variables selected for collinearity diagnosis were those variables with significant criteria<0.2 after the adjustment of prior confounder
*Standard-of-care refers to a standard out-of-pocket payment,**Subsidized refers to the combined arm with pay-it-forward and free-of-charge  where participants were offered free vaccine

Standard-of-care arm (N=150)*	
Children (N=225)	Elderly people (N=225)	Total (N=450)	0.53300000000000003	0.2	0.36699999999999999	Subsidized arm (N=300)**	
Children (N=225)	Elderly people (N=225)	Total (N=450)	0.86699999999999999	0.63300000000000001	0.75	Participant types
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Questionnaire number:

Influenza vaccination for children and
elderly people (standard of care group)

About this study:
You are invited to participate in this
influenza vaceination study. The results of
this study can provide evidence for the
‘government to develop better intervention
strategies to promote influenza vaccination
in China and prevent seasonal influenza
among at-risk populations.

Details of this study:

You will need to fill out a questionnaire.
‘This questionnaire will ask about your
socio-demographic information and opinions
towards influenza vaccine. To protect your
privacy, all your answers will be
transformed into digital formats and
password encrypted. If you are eligible to
participate in this program, out project
personnel will provide you with more
detailed information. To confirm whether
you are qualified to participate in this
program, we wil first ask you a few
Screening questions. If you are not eligible
for this program, we will not keep your
survey information.

Note: If the participant is a child, the
‘guardian will need to consent on the child’s
behalf and fill in the questionnaire. For the
purpose of equality, only one quota is
provided for each participating family, cither
for a child or an elderly individual.

1.Which category are you belong to
oCaregivers of a 3-8 year-old children
SElderly people (>=60)

2. Your age (fll in a number)
3. Your gender (male-1, female2)

4. Have you been vaccinated against
influenza in the past year?

oYes (Please skip to the end of the
questionnaire and submit the answer sheet)
oNo

'A-Basic inform:
5. Ethnicity
oHan

©Other, please specify:

6. Your highest education level:
oPrimary school

oJunior middle school

oHigh school

oUndergraduate or college
oPostgraduate or above

7. Your oceupation is:

oStudent

oCivil servant

oFarmer

oOrdinary workers (blue collar)
Company staff (white collar)
oTechnical personnel
oUnemployed or retired

cOther *

8. Your personal monthly income:
©0-1000 RMB/Month
1000-5000 RMB/Month
©5000-10,000 RMB/Month
10,000 RMB/Month or above

9. Your current legal marriage status is;
oUnmarried

oEngaged or married

oSeparated or divorced

oWidowed (skip questions 6-9)

10. Age of your partner:

11. The highest education level of your
partner:

oPrimary school

oJunior middle school

oHigh school

oUndergraduate or college
oPostgraduate

12. The occupation of your partner is:

oStudent
oCivil servant

oFarmer

cOrdinary workers (blue collar)
Company staff (white collar)
oTechnical personnel
oUnemployed or retired

oOther: *

13. Your partner’s personal monthly income
50-1000 RMB/Month

1000-5000 RMB/Month

©5000-10,000 RMB/Month

10,000 RMB/Month or above

14 Do you have children in your family?
oYes
oNo (skip question]6)

15. How many children are ther in your
family? (fll in your children's age and sex in
chronological order, for example, Child 1, 2
years old, male-1 of female-2)
oChild |

Age

Sex_
oChild2

Age

Sex
oChild 3

Sex.

16. Do you have elderly people in your
family?

oYes

oNo

17. How many elderly people (>=60
years) are there in your family? Age and
gender?

Questionnaire number:

Elderly individual 1
Age!
Sex:

oElderly individual 2
Age:
Sex:

B. Participation in “Standard of care
group”

18. Main purpose of coming to the clinic?
oSee adoctor for myself

©Take my child(ren) to see a doctor
oTake my child(ren) to vaccinate
©Accompany elderly family members to
see a doctor

© Body examination

oOther: *

19. The researcher has introduced the
influenza vaceine. Would you like to
participate in the program to vaccinate your
child (or yourself if older than 60 years)
today?

oYes

oNo (Please skip to the question 22)

20. Who would you like to vaccinate today?
oMy Child
oElderly family member

21.The information of the vaccination
recipient?
oSex_
oAge

22. Has anyone in your family got seasonal
flu in the past year?

oYes

oNo (Skip to the Question 24)

23.Ifyes, who got seasonal flu in your family?
o Children
oElderly people
oChildren’s parents

24.If you want your family to vaccinate, what
i the main reason?
©Children in my family are easy to get
seasonable flu
oElderly people in my family are easy to gt

Seasonable flu
Both my children and the old people in my
family are easy to get seasonable flu

ol'm easy to get seasonable flu
Recommended by my friends/family
member

Recommendation by HCP the clinic
Other, please note: *

25.1f you don't want to vaccinate your child or an
elderly individual in your family today, why not?

[multiple choices] * (if you answered "yes" to

C. Vaccine related information

question 2, skip this item)

ol don't know enough about seasonal influenza
ol'm not sure about the effect of the influenza

vaceine
My family don't need vaccinations
alt’s too cumbersome

al'm worried about the side effects
oI think itis too expensive

COther, please specify:

26. Have you heard about the flu vaceine before this program?

oYes  oNo

27.In general, I think influenza vaccine is important. [Single choice] *

oStrong disagree oDisagree

o Agree oStrongly agree

28. In general, I think the influenza vaccine is safe. [Single choice] *

oStrong disagree oDisagree

oAgree oStrongly agree

29 In general, I think the influenza vaceine is effective. [Single choice] *

oStrong disagree oDisagree

oAgree oStrongly agree

30. Has your child ever been vaccinated against influenza?
(if there is no child in your family, please skip this question) [Single choice] *

oYes  oNo

31. Have elderly people in your family ever been vaccinated against influenza

(if there are no elderly individuals in your family, please skip this question) [Single choice] *

oYes  oNo

32. Have you ever been hesitant about having your child o elderly family members to get the

flu vaceine (except for allergies)? [Single choice] *

oYes  oNo

33. Have you ever postponed your child or elderly family members to get the flu vaceine

(except for allergies)? (Single choice] *
oYes  oNo

34. Have you ever been refused to have your child or elderly family members to get the flu

vaceine (except for allergies)? [Single choice] *

35. Have you ever heard about negative information about influenza vaccine?

36. Do any of your friends or relatives object to the influenza vaceination?

37. Have you or people around you had adverse reactions to influenza vaccination?

38. Do you trust the advice provided by the medical personnel in the clinic on influenza

oYes  oNo
oYes  oNo
oYes  oNo
oYes oNo
vaccine?

oYes  oNo

39. Is price of the vaceine a barrier for your child andor elderly individuals in your family to

getthe influenza vaccine?
oYes  oNo
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< Seasonal Flu Q#A Group (153)

Doctor, my husband and granddaughter had a bad
cold as soon as winter arrived. It seems difficult to
recover and easy to be infected. What is the reason?

) ) Tips:
Winter s the season of high incidence of £
influenza. The elderly and children have weak (1) Get flu vaccine to prevent
resistance and are the most vulnerable! &

infection
Really? | thought it was a common cold, so |

didn't take t too seriously. (2) Eat more fruits and vegetable
Unlike the common cold, seasonal flu is spread through the
air and is more difficult to recover. In our country, many
residents don't pay attention to influenza because they
know less about it. Other diseases caused by the fluinthe
elderly may have serious consequences

to enhance immunity

(3) Open windows to ventilate

) ) ) indoors to keep the air fresh
Exactly, this is also a major health issue! How to
prevent this seasonal flu?

“

Physical exercise

The community health service center provide the flu
vaccine. This is the most direct and effective preventive
measure. e

[

Washing hands frequently

Yes! | just took my grandson to get an injection
in our health care center two days ago.

That's it! That's great. | will go to the community
hospital and took my husband and my
granddaughter to get vaccination.

¥ =

o}
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“’Pay It Forward” aims to promote mutual care between families
and increase the flu vaccination rate. The operation mode is as

follows:

2. After the kids or
elderly was
vaccinated, they
could chose to pay
the cost of the flu
vaccine for the next
family

The first family
received a “gift"
which provide a child
or elderly with a flu
vaccine

3. People who received
flu vaccination has the
opportunity to voluntarily
support more people to
receive this gift (donated
vaccine cost)
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Potential participants assessed for
eligibility (N=526)

Excluded (N=76)
«  Not meet the inclusion criteria:

Has received flu vaccine < 1 year (n=30)
o Declined to participant (n=46)

[ Eligible participants (N=450) ]

/ Intervention 1:

Pay-it-forward arm

(n=150) R Control arm:
o Introduction pamphlet Fhee-of.charge i Standard-of-care arm
o Pay-it-forward program (n=150) (n=150)
introduction o Introduction pamphlet | [* !ntroduction pamphlet
o Providing free fluvaccine| |  Providing free flu vaccine| |* Providing flu vaccine of
o Askfor voluntary standard market price

donation/postcard

\_messages

Eligible participants (N=450)
o Children (N=225, 75 in pay-it-forward arm, 75 in free vaccine arm; 75 in standard-of-care arm
o Elderly (N=225, 75 in pay-it-forward arm, 75 in free vaccine arm; 75 in standard-of-care arm

Data analysis (N=450)
Excluded from analysis (n=0)





