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Abstract

Background: In Japan, the mumps-containing vaccine was withdrawn from routine
vaccination in 1993, and it became a voluntary vaccination. This study aimed to evalu-
ate the association between the physicians’ knowledge about vaccinations and the
administration or recommendation of the mumps vaccine.

Methods: We conducted a nationwide cross-sectional study targeting primary care
physicians (PCPs) in Japan. We used a web-based self-administered questionnaire
by Preventive Medicine and Health Promotion Committee Vaccine Team, the Japan
Primary Care Association (JPCA), from March to June in 2019. The outcome of the
study was the association between PCPs’ knowledge about vaccine and the adminis-
tration or recommendation of mumps vaccine. We obtained the information on back-
ground, subsidies of mumps vaccination for children from the local government, and
vaccination quiz scores. We performed logistic regression analysis to estimate the
odds ratios (ORs) and 95% confidence intervals (Cls).

Results: Among 10,470 PCPs in JPCA, 5075 were excluded. We received responses
from 1084 PCPs (20.1%) and enrolled 981 participants in the analysis. PCPs with a
higher score on the vaccination quizzes were significantly more likely to administrate
the mumps vaccine for adults (adjusted odds ratio [AOR] 1.93, 95% Cl 1.45-2.59, p <
0.001) and recommend mumps vaccine to adults than PCPs with a lower score (AOR
1.78, 95% Cl 1.33-2.40, p < 0.001).

Conclusions: We revealed an association between the administration or recommen-

dation of mumps vaccine and PCPs’ better vaccination knowledge.
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1 | INTRODUCTION

The number of mumps infections in Japan in 2017 was 77,884; how-
ever, in the United States, where two mumps vaccinations are admin-
istered as regular immunization, it was only 6109. In Japan, at least
348 people were diagnosed with deafness caused by mumps infection
during January 2015 to December 2016.2 Itis important to immunize
mumps vaccine not only for children but also for adults because there
are reports of deafness by mumps infection in adulthood in Japan.2
Herd immunity with better mumps vaccination coverage or rate is re-
quired to reduce the frequency of deafness from mumps infection.
We require 85-90% herd immunity against mumps infection.®

In Japan, the measles-mumps-rubella vaccine was regulated as a
routine vaccine in 1989, just as in overseas countries. This was, how-
ever, discontinued in 1993 owing to an unexpectedly high prevalence
of aseptic meningitis as an adverse effect of the vaccine; thus, the
mumps vaccine was only provided as a single voluntary vaccination
since then (measles-rubella combined vaccine remained as routine).*
In 2015, the vaccination rate remained only 30-40%.° Therefore, the
authors considered that the vaccination with the local government's
subsidy could effectively improve the vaccination rate by reducing
the economic burden. According to a national survey in 2020, 42%
(full subsidy 115 and partial subsidy 361, out of 1125) of local gov-
ernments subsidized the mumps vaccination.®

We searched mumps vaccination records of medical college stu-
dents from 2008 to 2009 and found that only 58% of students (552
out of 949) received the mumps vaccine. In addition, perinatal history,
past medical history, presence of siblings, and history of going abroad
were not associated with mumps virus antibody positivity.” It is nec-
essary for physicians to change their behavior to vaccination. Six main
factors specific to physician practice regarding vaccination are guide-
line implementation, characteristics of practice, laws and incentives,
patient characteristics/problems, social norms, and knowledge and
skills.2 After evaluating vaccine factors, we mainly focused on physician
factors. Several researchers reported that recommendation by physi-
cians affects recipients’ vaccine decisions.”*? Physicians’ appropriate
knowledge about the vaccine is important for increasing vaccine admin-
istration.*>'* Since there is no cost exemption or guidance from the gov-
ernment for voluntary vaccination, it is critical that it is recommended
by a medical provider with appropriate knowledge. Nevertheless, the
necessity of physicians’ knowledge for the administration or recommen-
dation of mumps vaccine in Japan is unknown. Thus, the study aimed to
clarify the association between physicians’ knowledge and the adminis-

tration or recommendation of mumps vaccine.

2 | METHODS

2.1 | Study design, setting, and population

We conducted a cross-sectional study among primary care physi-
cians (PCPs) using a web-based self-administered questionnaire by
Preventive Medicine and Health Promotion Committee Vaccine

Team, the Japan Primary Care Association (JPCA), which is the largest
academic association for PCPs in Japan. Most JPCA physicians were
internists working as PCPs at a clinic or hospital. The survey was con-
ducted from March to June 2019 and included only JPCA members.

2.2 | Eligible Criteria

PCPs who were retired or were junior residents within 2 years after
graduation from the medical school were excluded. This is because jun-
ior residents within 2 years cannot continuously work at outpatient vac-
cination. Further exclusion criteria included PCPs living outside Japan,

those employed in a nonclinical setting, and those with missing data.

2.3 | Questionnaire

Questionnaire items were revised from previous questionnaires used
by the same team.’® We used an anonymous self-administered ques-
tionnaire and collected data on the participating PCPs’ baseline char-
acteristics such as gender, career after graduation, experience raising
children, provision of daily pediatric medical service, provision of
medical service at their main working facility (clinic, hospital, or other),
the local government region of their main working facility, local gov-
ernment subsidies for mumps children vaccination, and vaccination
quiz scores. We used web-based self-administered questionnaires by
Preventive Medicine and Health Promotion Committee Vaccine Team,
JPCA, distributed through the online mailing list of JPCA members.

2.4 | Main outcome

This study's primary outcome was an association between primary
care PCPs’ knowledge about vaccine and PCPs’ administration of
mumps vaccine for adults. PCPs were asked the following yes-no
question: “Do you administer mumps vaccination for adults?” The
secondary outcome of this study was an association between PCPs’
knowledge about vaccine and PCPs’ recommendation of mumps vac-
cine for adults or children. PCPs were asked a multiple-choice ques-
tion with the following answers: “Actively recommend,” “Recommend

» o«

occasionally,” “No opinion,” “Not actively recommend,” and “Not
recommend.” Answers of “Actively recommend” were defined as
“recommending behavior” based on the previous research, which
is a more positive behavior.'® Furthermore, “Recommend occasion-
ally,” “No opinion,” “Not actively recommend,” and “Not recommend”
were defined as “no recommending behavior.” We obtained binary

variables for the main outcome through these processes.

2.5 | Main factor

The main factor was PCPs’ knowledge of vaccination, measured by
a score on vaccination quizzes. The Preventive Medicine and Health
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Promotion Committee Vaccine Team from the JPCA prepared the
quizzes by adopting the Delphi method.*® The quizzes comprised six
general vaccine questions covering Japanese vaccination affairs, in-
cluding a question about mumps vaccination. The score of the quizzes
was the number of correct answers to each of the six questions. We
set high score as near the top 50% for acquiring points or more. We
set a low score as fewer points to obtain a binary variable. We set

score on the vaccination quizzes (high/low) for independent variable.

2.6 | Possible confounding factors

Possible confounding factors included experience raising children,
career length after graduation (3-5 years, 6-10 years, 11-20 years,
21-30 years, 31-40 years, and 241 years), possession of any spe-
cialist qualifications, including primary care, information resources

|,17

about vaccinations (government, academic, commercia online

professional community by the medical service provider, such as

web site/Facebook group/Twitter/mailing list,*®

and none), pro-
viding medical service at their main working facility, main working
region (50,000 or more people), a high (210%) or low (<10%) propor-
tion of pediatric patients in the total population, and local govern-

ment subsidies for mumps vaccination of children (yes/no).%?

2.7 | Statistical analysis

We performed univariate and multivariate logistic regression analysis to
estimate the odds ratios (ORs), the adjusted odds ratio(AORs), and 95%
confidence intervals (Cls) using binary variables for the main outcome.
We investigated the association between PCPs’ knowledge of vaccina-

tion and their administration or recommendation of mumps vaccine.

We considered submitting one independent variable as possible con-
founding factors per 10 events in principle.° In this case, we required
the following variables: experience raising children, career length after
graduation, possession of any specialist qualifications including primary
care, information resources about vaccinations, providing medical ser-
vice at their main working facility, main working region, a high or low
proportion of pediatric patients in the total population, and local gov-
ernment subsidies for mumps vaccination of children. We then required
at least 80 events for each primary or secondary outcome. We evalu-
ated sensitivity analysis to inspect each variation for only mumps vac-
cination knowledge (correct or incorrect) instead of all the quizzes.

All statistical analyses were two-tailed, with significance set at p
< 0.05. The analysis was performed using Stata/SE 16.2 (StataCorp
LLC, College Station, TX, USA).

2.8 | Ethics

We obtained written informed consent from all participants before
conducting the survey. The study protocol was approved by the
Institutional Review Board at Osaka Medical College (Rin-763).

3 | RESULTS

3.1 | Study flow and demographics

Among 10,470 physicians in the JPCA, 5075 who did not join the
mailing list were excluded. We received responses from 1084 of
5395 PCPs (response rate: 20.1%). The respondents were from
all 47 prefectures of Japan. An additional 103 participants were

excluded because they lived outside Japan, they performed

Physician members of the Japan Primary Care Association
(n=10,470) as of March 2019

Excluded in the study (n =5,075)

A 4

-Not joined the mailing list

| Study subjects (n =5,395) |

Excluded in the study (n = unknown)

-Post graduate year <= 2
-Retired

A 4

A 4

Non responders (n= unknown)

Responders (n = 1,084)
(Participate rate 20.1%)

Excluded in the analysis (n = 103)

-Living outside Japan 6

A 4

-Employed in non-clinical main working
facilities 9

FIGURE 1 Study flow

Analysis subjects (n = 981)
(Participate rate 18.2%)

-Missing data 88
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nonclinical work, or they had missing data (Figure 1). The me-
dian (interquartile range) score on vaccination quizzes was 4 (2-5)
points. The minimum and maximum scores were O and 6 points, re-
spectively, and the mean score (standard deviation) was 3.47 (1.68)
points. We set high score for 3 points or more. We set a low score
as less than 3 points to obtain a binary variable. Then, participants’
baseline characteristics showed that 739 (75.3%) participants were
males, 358 (36.5%) have been working for 11-20 years after gradu-
ation, 420 (42.8%) were mainly working in clinics, 378 (38.6%) were
working in the suburbs, and 436 (44.4%) were working in a clinical
setting where the proportion of pediatric patients on the patient
panel was 0-10%. (Table 1).

3.2 | Factors associated with the administration of
mumps vaccine for adults

PCPs with higher scores on the vaccination quizzes were signifi-
cantly more likely to administer the mumps vaccine to adults than
those with lower scores (adjusted odds ratio [AOR] 1.94, 95% ClI
1.45-2.59, p < 0.001) (Table 2). There was also a positive associa-
tion between voluntary mumps vaccination for adults and PCPs
who were working 21-30 years after graduation (AOR 2.27, 95%
Cl 1.11-4.69, p = 0.03), those working 31-40 years after gradua-
tion (AOR 2.71, 95% Cl 1.30-5.62, p = 0.008), those who worked
in an urban area (AOR 1.37, 95% Cl 1.0009-1.87, p = 0.049), those
who had a higher proportion of pediatric patients (AOR 1.85, 95%
Cl 1.35-2.52, p < 0.001), those acquiring information from govern-
ments (AOR 1.98, 95% Cl 1.40-2.81, p < 0.001), and those who
had social network service or mailing list from an individual or
group of medical service providers (AOR 1.55, 95% Cl 1.14-2.11,
p = 0.006).

3.3 | Factors associated with the
recommendation of mumps vaccine for adults

The classification of PCP recommendation of mumps vaccine for
adults showed that 327 PCPs “Actively recommend” (33.3%), 350
“Recommend occasionally” (35.7%), 223 “No opinion,” (22.7%), 54
“Not actively recommend” (5.5%), and 27 “Not recommend” (2.8%)
(Table 3). PCPs with higher scores on the vaccination quizzes were
significantly more likely to recommend mumps vaccination for adults
than those with low scores (AOR 1.79, 95% Cl 1.33-2.40, p < 0.001).
No other factors were associated with the recommendation of

mumps vaccination for adults.
3.4 | Factors associated with recommendation of
voluntary mumps vaccine for children

The classification of PCP recommendation of mumps vaccination
for children showed that 731 PCPs “Actively recommend” (74.5%),

TABLE 1 Characteristics of the participants

Analysis subjects

(n=981)
Gender: male 739 (75.3)
Experience raising children 721 (73.5)
Postgraduate year
3yto5y 2(9.4)
6yto10y 178 (18.1)
11yto20y 358 (36.5)
21yto 30y 193 (19.7)
3lyto40y 134 (13.7)
241y 6(2.6)
Main practice setting (n = 978)
University hospital and general hospital 283 (28.5)
Other hospital 255 (25.7)
Clinic 420 (42.8)
University and laboratory center 16 (1.6)
Government and health service 4(0.4)
Others 9 (0.9)

Main working region as administrative unit of local government

Metropolitan area (2300,000) 341 (34.8)
Suburb (<300,000 and 250,000) 378 (38.6)
Rural area (<50,000) 169 (17.3)
Remote area 91 (9.3)

A proportion of pediatric patients
>30% 99 (10.1)

30% > and >10% 184 (18.8)
10% > and >0% 436 (44.4)
0% 262 (26.7)

Note: Values are expressed in numbers (percentage).

168 “Recommend occasionally” (17.1%), 57 “No opinion,” (5.8%), 17
“Not actively recommend” (1.8%), and 8 “Not recommend” (0.8%)
(Table 4).

PCPs with higher scores on the vaccination quizzes were signifi-
cantly more likely to recommend the mumps vaccine for children
than those with low scores (AOR 1.97, 95% CI 1.41-2.75, p < 0.001).
There was also a positive association between voluntary mumps
vaccination for children and PCPs who had a higher proportion of
pediatric patients (AOR 2.18, 95% Cl 1.44-3.29, p < 0.001), those
who works in the area where local subsidy is provided (AOR 2.42,
95% Cl 1.57-3.71, p < 0.001), those who acquired information from
academia (AOR 1.92, 95% Cl 1.01-3.63, p = 0.045), and those who
had social network service or mailing list for medical service from
individual group providers (AOR 1.86, 95% Cl 1.26-2.75, p = 0.002).
However, there was a negative association between voluntary
mumps vaccination for children and PCPs who were working for 21-
30 years after graduation (AOR 0.46, 95% Cl 0.22-0.97, p = 0.043)
or 31-40 years after graduation (AOR 0.40, 95% Cl 0.19-0.86, p =
0.02).



13

TAKEUCHI ET AL.

‘0l3ed Sppo Juswisnipe ayj 10J anjeA Juspuadapul Ue sa3edipul J03de) Yoed 4ayjo ydea sisAjeue uolssaidal 213s130| ajelieAl}nw Aq paAe|dsip am Yyolym si1o3dey ||e pajsnipe Jo }nsal e sy (210N

920 (69-65°0)€0°C 920 (T5°'1-22°0) LS50 (S2) v 19 SUON
dnou8 1o sjenpiAipul Jo siapiroad 921AIS

9000 (TT¢-¥1'1)SS'T  100°0> (LL2-65°T)0T'C (8'€2) veT (9°6€) S9T  |e21paw Aq 3si| SUljiEW JO 9DIAIDS }IOMIBU [EID0S

€10 (S£'1-€6'0)8C'T 1000 (ET'C-2CT) 19T (L12) 6€T (S¥E) v¥T d2IsWwo)

990 (€€'2-650) LT'T £00°0 (SLe-v2'1)91°C (T'T6) Y195 (£°G6) 66E elwapesy

100°0> (T8'2-0¥'T) 86T  TO0'0> (¥6'2-95°T) ¥1'C (9°'02) 86€ (£°€8) 6v€ JUSWILIBA0D

924N0S3J UOIjeWIOU|

UaJp|1yd 40} JUSWIUISAOS

1710 (8£'1-%6'0)0€T 6000 (86'T-0T'T)8¥'T (5'12) 12T (8'82) 0C1T |e20] Ag uoneudoea sdwnui Joy Apisqng
(sjusned |ejo)
100°0> (¢5'C-S€1)S8'T  T00°0> (r8'2-29T) ¥1'T (c'ze)setT (61€)8ST 40 %0T<) 321AI3S [edlpawi dLijeipad Ajiep Sulpiaold
(uswuiano8
|e20] 4O JlUn dAI3eJ}SIUlWpPE ue se djdoad
6700 (£8'T-6000°T) LE'T 700 (¢8'1-20°T) 9€'T (£°0L) 66€ (£'92) 0TE aJouw pue 0OQ'0S) eale uequn ui Supjiom Ajule\
9T'0 (01°5-££'0)86'T 170 (06%-580) ¥0'C (9°96) S¥S (€'86) OT¥  A3|1oB) BUBLIOM UlEW 1€ 9DIAISS [eDIPaW SUIPIAOId
ze0 (ST'Z-8L006TT €000 (F9°2-1TT) 6LT (€'€8) 697 (668)SLE (086 = U) uoneoyijenb 3sijeloads Aue Jo UoIssassod
340) (PEV-¥5°0)€ST 600 (¢£°6-680)GT'C (0e) LT (e2) O ATp=
8000 (¢9°s-0€T)TLT  TOOO> (8T£-91°2) v6'€ (S'TT) 59 (8'91) 0L Aoy 01ATE
€00 (69'¥-TT'T) LZ'C TO00> (S09-e6'T)2¥'E (9'£1) 66 (5'€2) 86 AogorAte
L0°0 (08'€-76'0) 68T  T00'0> (rO'S-2LT) V6T (9'5€) TOT (T6€) €91 AQZO0IATT
4 7d0) (99°2-£9°0) €€'T €00 (Sr'e-£0'T) 26T (T'12) 611 (6¥T) 29 AQT 0149
ERIUEIETEY] CRIUEIETEY] (8'cT) 2L (8'%) 0z Agorhg
uoljenpeus Jayje Joaie)
120 (0S'1-9£0)£0'T  ¥00°0 (90'C-¥T'1) €ST (0'04) S6¢ (¢'8L) 9z¢ 9dualIadxa ulleod SuineH
¥1°0 (89'1-€6'0)SC'T (9'€L) STV (L'L2) vee (drewW) J3pus
(syutod 9 1an0
100°0> (65T-S¥'T)¥6T  100°0> (0z'€-06'T) 9t'C (L2y) TvT (8'%9) 0L  aJow pue sjulod g) zinb UOIIBUIDIEA U] 594025 YSIH
anjea-d (086 = U) (1D%S6) anjea-d (186 = ) (10%56) (%S°LS) (9§ = u) sdwnw jsujede (%S°2P) (LT = u) sdwnw
oljes sppo pajisnlpy oljel sppo apn.) 9jeulddeA jou saop oym dnoaSay)]  3jsujeSe sajeuddea oym dnous ay

S}Npe J0J aUIDdBA AJejunjoA sdwnw Jo SJolAeYSq Sulje3SiuIWpe YM paleldosse sio}oeq4 Z 379V.L



TAKEUCHI €T AL.

14

€¢0

0€0
160
8T°0
090

760

860

900

€0

790
790
610
¢co
€€0
640

¢60

100°0>

anjea-d

"oljeJ Sppo Juswisnipe ayy 4o} anjeA Juapuadapul Ue sa3edIpul J0JOBS UdES USYJ0 Ydea SisA[eue uoissaldal 013s180| ajelieAllnw Aq paAe|dsip am Yolym si03oey [|e paisnipe Jo }nsal e sy 210N

(ce1-z90)€T'C

(T19'1-£8°0)8T'T
(¢S°7-180) TT'T
(#9€-6£°0) 69T
(€5'1-8£°0) OT'T

(6£T-¥L0) 10T

(£€°T-¥£°0) ¥00'T

(98°7-860) SE'T

(FT'¥-19°0) 65T

(L¥'1-¥50) 680
(99'€-5t°0) 62T
(0e€-6£0)29'T
(PT°€-£L°0)SS'T
(9£°2-12°0)0%'T
(91°2-95°0) 0T'T

90UJ3J3Yy

(r¥'1-2£°0) 20T

(O¥'z-€€T) 64T

(086 = U) (1D%56)
onjel sppo pajsnipy

SL°0

100
ST°0
00
€0

950

rAlY]

900

L2°0

6€°0
950
€500
600
£0°0
65°0

¥1°0
€C°0

100°0>

anjea-4

(¢6T-60T) 7T

(LLT-65T)0T'C
(59°'1-€6°0) ¥T'T
(89°€-0T'T) T0°C
(09'7-580) LT'T

(67'1-18°0) 60°T

(85°'7-68°0)8T'T

(¥T'T-€€°0)58°0
(06'7-58°0) ¥0'C

(9£°'1-08°0) 6T'T
(Ly'e-15°0) €€'T
(T2'€-66'0) 6L'T
(¥0'€-TO0'T) SL'T
(T£2-960)19'T
(80'2-99°0) LT'T

90UDJ3J9Y
(2L'1-€6°0)92°T
(99'1-68°0) 12T

(96°C--8¥'T)S6'T

(186 = U) (10%S6)
oljes sppo apnu)

(T2 1

(8'L2) 28T
(r'L2) 6L
(£'T6) 009
(TsL)zer

(0'¥2) £LST

(12) 181

(P'TL) L9V
(696) ¥€9

(€'€8) 69%
(8'2) 8T
(8'2T) ¥8
(£'81)zet
(9:ge) eee
(9:61) 82T
(9°01) 69

(0cL) Ty
(¢¥L) S8Y

(9°9v) so€

(%£°99) (759 = u) sdwnuw jsuieSe suiddeA
puswiwoda4 Jou saop eyl dnous ay|

(8'T)9

(8'5€) LTT
(8'1€) ¥OT
(£°56) €TE
(0'82) 55T

(£52) ¥8

(¢1€) 20T

(Tze)Tse

(¢'86) T2E

(668) GLE
(s2)8
(€°GT) 0S
(VA AR YA
(c8¢€) setT
(€'ST) 05
(0z)ee

(§'9£) 05T
(VAVARZ°14

(0°€9) 902

(%£°€€) (£Z€ = u) sdwnuw jsujeSe
UI2DBA spuswwodal jey) dnous ay |

ENIN

dnoug 1o [enplAipul
0] SJ9pIA0Id SDIAISS |edIpaw Aq
1S1| Sul[lew 40 92IAISS XI0M]DU [BID0S

ERIEITT)
elwapesy
JUSWUISA0D)

92JN0S3J UOIFEWIOHU|

uaJ4p|iyd 404 JUSWUISA0S

|es0] Aq uoljeurddeA sdwnw 1oj Apisqns
(s3usnjed |e303 JO %0T<)

921AJ3S [edlpaw dl4jelpad Ajiep Suipinoad
(JuswuIaA08 |B20] JO JIUN
aAljeJISIUIWpPE Ue se 9|doad alow pue

000°0G) eaJe ueqJn ul Sujdom Ajuieln
Aj1j10e) Supjiom

ujew Je 921AJ3S |edlpaw ulpIAog

(086 =)
Ilenb 3sije12ads Aue JO uoISsassod

A THp=

A0y 03ATE

Aogo1A1Z

A0z 01ATT

AQT 0149

AgolAg
uoljenpe.s Ja3je 1aaled)
2oualadxa Sulieos SuineH
[EIET)PEIIEL)

(sjutod 9 JoA0 240W pue
sjulod ¢) zinb uoljeulddeA ul $8102s YsiH

s}npe 104 aujddeA sdwnw 03 S10IABYSQ SUIPUSWIWIOIAL YHM Pa3eId0sSse s1ojde4 € 379V.L



15

TAKEUCHI ET AL.

640

¢000
(440
Sv0'0
/80

100°0>

T00°0>

160

810

€0
IZAY)
c00
€Y0°0
790
140

SS90

100°0>

anjeA-d

"0l3eJ SPPO JusWisn(pe sy} 1o} anjeA Juapuadapul Ue sa3edipul J030.4 U2EeS 4330 Yoea SisA[eue uoissaldal 213s180] ajelieAl}nw Aq paAe|dsip am Yoiym s1030ej ||e pajsnipe Jo }nsal e sy :aJ0N

(PL'€-LE0) LT'T

(S£2-92°1)98'T
(¥2'1-09°0) 98°0
(€9°€-10T) 26T
(TS'1-0£°0) €0'T

(Tre-LsTeve

(6T°e-v¥'1)8T'C

(£2°1-29°0) 68°0

(¥€+-9£0)28'T

(0£C-2L°0) €€T
(95°C-£T°0) €8°0
(98°0-61°0) 0%°0
(£L6:0-2Z°0) 9%'0
(VL' T-T¥°0) ¥8°0
(55 T-£€£0)9L°0

90U3.3J9Y

(¥9°1-££0)2TT

(SLT-T¥'T) L6'T
(086 = U) (1%56)

onjel sppo pajsnipy

c00

100°0>
9.0
100°0>
S¥'0

T100°0>

100°0>

€0

¢0'0

090
780
£0°0
¢co
€C0
¥9°0

€0
590

100°0>

anjeA-d

(T8'0-¥1'0) £€°0

(cTe-s5°T) 0TC
(T€'T-69°0) 56°0
(£9'5-607C) ¥¥'E
(85'T-T8°0) ¥T'T

(6T¥-68'T)598°C

(T9°T-58°0) LT'T

(61°'1-19°0) G580

(99'5-8T'T)85°C

(89'T-¥£0)TT'T
(e¥'T-¥€°0) 06°0
(¥0'T-2€°0) 85°0
(€2°'1-0t°0)0£°0
(0¥'2-18°0) O¥'T
(LOZ-¥9°0)ST'T

90U3.3J9Y

(19'1-68°0) ZT'T

(0€'7T-99°0) €60

(¥6€-ST2)16C

(186 = ) (10%56)
oljes sppo apn.)

(0t) o1

(ze61) 8%
(9'62) L
(098) 51T
(r'vL) 98T

(et e

(0vT) g€

(9°52) 681

(¢'s6) 8€T

(T's8)cie
(872) ¢
(9°61) 61
(8'1¢2) 29
(9'12) 69
(0'91) 0%
(ze) ez

(¢14)8LT
(7'92) 16T

(8'¢e) 28

(%5°52)
(052 = u) sdwnuw jsuieSe uonjeuiddeA
puswiwodal Jou saop jeyy dnois ay|

(#'T7) 0T

(eve) 16T
(9'82) 60T
(5'56) 869
(£°9£) 195

(£82) 01T

(6°€€) 81

(S'zL) ogs

(1°86) L1L

(5'98) ¢€9
(9°2) 6T
(9'TT) S8
(6£1) TET
(5'6€) 682
(6'87) 8€T
(7°6) 69

(E¥L) €VS
(0'5Z) 8%S

(£°8S) 62¥

(%5°7L) (T€L = u) sdwnw 3sujede
uoljeulddeA spusawiwodad Jeyy dnoas ay

SUON

dnoJ3 1o sjenplAipul
4O suaplAoad 921AI3S |edIpawW Aq
35I| Suljlew 4o 921AISS XI0MIDU [BID0S

92JaWWo)

ejwapedy

JUSWUISA0D)
90UN0SaJ UOIjeWLIojU|

uaJp|iyd 404 JUSWUISA0S
|e20| Ag uoijeurddeA sdwnuw Joj Apisqng

(syuaized |303 4O %0T<)
92IAJDS |edIpaw dljeipad Ajiep SulpiAold

(JuswuaaA0S [B20] JO HUN
dAIjeJISIUIWpPE Uk se 9|doad alow pue
000°‘0S) eaJe uequn ul Supjiom Ajuleln

Aj1j10e4 Supjiom
ulew je 92IAI9S |edIpawl SulpiAold

(086 =)
uolediyijenb 3sije1dads Aue Jo UOISS9SSOd

ATp=z

Aoy 0rATe

Aog01A1Z

A0z 01ATT

AQT 0149

AgolAg
uoljenpeJs uajje Jsaie)
2oualadxa Sulieos SuineH
(a1ew) J2pusn

(sutod 9 Jan0 alow pue
sjulod ¢) zinb uoljeulddeA ul $9109s YsiH

USJp|IYd 104 BUIDIBA AJBIUN|OA SAWNW JO SIOIABYD] SUIPUSWWOID] Y}IM PaJeIdosse s103oe4 § 379V.L



l6|

TAKEUCHI €T AL.

3.5 | Sensitivity analysis

PCPs with higher scores on the vaccination quizzes were signifi-
cantly more likely to administer mumps vaccination for adults than
those with low scores (AOR 1.45, 95% Cl 1.10-1.91, p = 0.008).
There was a positive association between voluntary mumps vaccina-
tion for adults and PCPs who worked 11-20 years after graduation,
contrary to a negative association in the conventional analysis (AOR
2.11, 95% Cl 1.06-4.21, p = 0.04), those working 21-30 years after
graduation (AOR 2.55, 95% Cl 1.24-5.22, p = 0.01), those work-
ing 31-40 years after graduation (AOR 2.93, 95% Cl 1.41-6.08, p =
0.004), those who had a higher proportion of pediatric patients (AOR
2.08,95% Cl 1.53-2.82, p < 0.001), those acquiring information from
governments (AOR 2.03, 95% Cl 1.44-2.88, p < 0.001), and those
who had social network service or mailing list for medical service
from individual group providers (AOR 1.68, 95% Cl 1.24-2.28, p =
0.001). The result was no association, from a positive association in
conventional analysis, between voluntary mumps recommendation
for children and PCPs who were mainly working in urban area (AOR
1.36,95% Cl1 0.9997-1.86, p = 0.050) from being positive.

PCPs with higher scores on the vaccination quizzes were sig-
nificantly more likely to recommend mumps vaccination for adults
than those with low scores (AOR 2.10, 95% Cl 1.59-2.78, p < 0.001).
None of factors were changed in significance with the recommenda-
tion of mumps vaccine for adults.

PCPs with higher scores on the vaccination quizzes were signifi-
cantly more likely to recommend mumps vaccine for children than
those with low scores (AOR 2.25, 95% Cl 1.63-3.11, p < 0.001).
There was also a positive association between voluntary mumps
vaccination for children and PCPs who had a higher proportion of
pediatric patients (AOR 2.57, 95% CI 1.71-3.87, p < 0.001), those
who works in the area where local subsidy is provided (AOR 2.44,
95% Cl 1.59-3.75, p < 0.001), those who acquired information from
academia (AOR 2.18, 95% Cl 1.15-4.12, p = 0.02), and those who
had social network service or mailing list for medical service from
individual group providers (AOR 1.99, 95% Cl 1.35-2.93, p = 0.001).
None of factors were changed in significance with the recommenda-

tion of mumps vaccine for children.

4 | DISCUSSION

We conducted this survey among physician members of the JPCA to
assess Japanese PCPs’ characteristics. We found positive associa-
tions between PCPs’ knowledge of vaccination and the administra-
tion or recommendation of mumps vaccine. We also found positive
associations between certain information resources and the admin-
istration or recommendation of mumps vaccine.

Based on our results, PCPs should acquire better knowledge about
vaccination to improve vaccination rates in both adults and children.
Members of the JPCA can attend The Vaccine Seminar as an indepen-
dent seminar, the Lifelong Education Seminar of the JPCA, and other
events to improve their vaccine knowledge.21 Information resources

from the online professional community by medical service providers
seem to be associated with administration of voluntary mumps vaccine
for adults and recommendation of voluntary mumps vaccine for adults
and recommendation of vaccine for children. This could be based on
PCPs'’ interest in how other doctors recommend and administer the
vaccination.?? Acquiring information of other appropriately practic-
ing PCPs may increase mumps vaccine administration. PCPs may also
want to gather scientific evidence about mumps vaccination, which
could be why academic information is associated with the recommen-
dation to voluntary mumps vaccine for children. Academic informa-
tion provides both PCPs and vaccination candidates with knowledge
based on scientific evidence, increasing providers’ tendency to recom-
mend and patient willingness to receive vaccines.

The number of years working after graduation was also asso-
ciated with the administration or recommendation of voluntary
mumps vaccine for adults and children, respectively. It is speculated
that PCPs working 21-40 years after graduation are important in
increasing the vaccination rate. However, a paradox existed in our
results, that is, the range of the working years after graduation was
positively associated with the administration of voluntary mumps
vaccine for adults but negatively associated with the recommen-
dation of voluntary mumps vaccine for children. Sakanishi et al.
reported generation-specific gaps regarding vaccination recommen-
dation in 2012, which described PCPs working 3-10 years after
graduation as more disposed to recommended Haemophilus influ-
enza type b vaccine, seven-valent pneumococcal conjugate vaccine,
and human papillomavirus vaccine than PCPs working 11-40 years
after graduation.’* On the other hand, PCPs with a higher postgrad-
uate year may generally have a greater interest in mumps vaccines at
the present study. PCPs working 21-40 years after graduation might
tend to administer voluntary mumps vaccine for adults and recom-
mend voluntary mumps vaccine for children because they might be
impressed with the initiation of routine mumps vaccination in 1989
as their sensitive periods after graduation in 1989 to 1998.% These
results need to reiterate the importance of credible information
about vaccination to maintain and update PCP’s knowledge for all
generations.

The tendency to administer voluntary mumps vaccination for
adults requires not only knowledge about vaccination but also
knowledge about daily pediatric medical care. The main target for
voluntary mumps vaccination is children, and PCPs acquire more
experience in administering mumps vaccine to children. As a result,
PCPs tend to administer mumps vaccinations for adults. This indi-
cates that both knowledge and experience are necessary to increase
vaccination rates.

Local societal factors are also associated with voluntary mumps
vaccination. We observed that a higher proportion of pediatric pa-
tients was not associated with the tendency to recommend volun-
tary mumps vaccination for adults. However, a higher proportion
of pediatric patients was associated with an increased tendency
to recommend voluntary mumps vaccines for children. Adult vac-
cine candidates in urban areas are potentially more likely to request
mumps vaccination because they can access more information. If
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local governments subsidize voluntary mumps vaccination for chil-
dren, the economic burden will be lower for vaccine recipients, mak-
ing it easier for PCPs to recommend the vaccine. Subsidies also have
the potential to improve vaccination rates.'*?% The Japanese gov-
ernment subsidized the measles-rubella vaccine for a catch-up cam-
paign during a measles outbreak from 2008 to 2013.24 Furthermore,
the local government's role would be greater because PCPs rely on
voluntary mumps vaccine information from the local government.
We performed a sensitivity analysis to inspect each variation
for the only mumps vaccination knowledge. We found almost no
changes in results, especially the association between administra-
tion or recommendation of mumps vaccine and PCPs’ vaccination
knowledge. It suggests that full vaccination knowledge could im-
prove PCPs’ tendency to administer or recommend mumps vaccine
as much as the only mumps vaccination knowledge. The results re-
main robust, and then, a brief statement to this effect must suffice.
This study had some limitations. First, there was selection bias
owing to the low response rate. A higher proportion of PCPs in this
study were younger than those in the total PCP population. Therefore,
PCPs who actively promoted vaccination may have responded. This
made it difficult to conclude about the overall option of the collec-
tive PCP group regarding vaccine administration or recommenda-
tion. Second, we did not investigate the administration of voluntary
mumps vaccine in children. Therefore, we could not symmetrically
discuss the relationships between adults and children, as well as the
administration or recommendation of vaccination using a two-by-two
matrix. We aimed to address this logically; however, further study
is required to make accurate comparisons. Third, we could not com-
pletely investigate the factors contributing to administration or rec-
ommendation of mumps vaccine owing to the cross-sectional nature
of the study. Further studies are needed to confirm the proposed
causality of each factor discussed in this study. Fourth, we did not
adjust the effects of unknown confounding factors, which is a general
limitation of observational studies. Finally, we could not obtain infor-
mation from 5,075 PCPs because they did not join the mailing list.
The loss of participants led to decreased sample size. Furthermore,
there might be a higher selection bias in that those JPCA members

who joined the mailing list might be interested in vaccination.

5 | CONCLUSIONS

We revealed a significant association between PCPs’ better knowl-
edge about vaccination and the administration or recommendation
mumps vaccine. Our results suggest that providing more knowledge
of vaccination to PCPs may increase their likelihood to administra-
tion or recommendation of mumps vaccine and improve vaccination
rate.
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