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Summary
What is already known about this topic?
Echinococcosis remains a critical public health
challenge in western China. Conventional routine
health education (RHE) strategies have consistently
proven insufficient in achieving the sustained
behavioral modifications necessary to reduce disease
transmission and burden.

What is added by this report?

This study provides the first large-scale experimental
evidence that a Smart Health Education Pillbox
(SHEP) significantly enhances knowledge, corrects
misconceptions, and improves practice conversion
efficiency regarding echinococcosis control among dog
owners in endemic pastoral areas. These findings
demonstrate the substantial value of precise, automated
health education tools in controlling zoonotic diseases.
What are the implications for public health
practice?

The SHEP represents a scalable, precise health
education tool that effectively bridges the knowledge-
resource-limited

practice gap in settings.  Its

demonstrated efficacy supports integration into
national echinococcosis control programs as a cost-
effective digital intervention that promotes sustainable
reduces zoonotic  disease

behavior change and

transmission.

ABSTRACT

Introduction: Echinococcosis, a neglected zoonotic
disease, imposes a substantial global health burden.
Enhancing health literacy and facilitating practice
changes among pastoral communities through
innovative technological interventions are essential for
reducing disease transmission and impact. We
evaluated the effectiveness of the Smart Health

Education Pillbox (SHEP) on the knowledge,
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attitudes, and practices (KAP) of dog owners in
controlling echinococcosis.

Methods: We conducted a cluster-randomized trial
among 2,700 dog owners across nine endemic counties
in western China, selecting two townships per county.
Within each township, 150 enrolled dog owners were
randomly allocated in equal numbers to either the
Smart Health Education Pillbox (SHEP) or routine
health education (RHE) group. Data were collected
through a validated online questionnaire (Cronbach’s
a =0.85) distributed via the Wenjuanxing platform.
Primary outcomes included knowledge, attitude, and
practice rates, as well as practice conversion efﬁciency.
Statistical analyses were performed to calculate absolute
risk reduction (ARR), relative risk (RR), relative risk
reduction (RRR), protective efficacy (1/RR), and
conversion efficiency index (m).

Results: Implementation of the SHEP significantly
enhanced dog owners’ knowledge, attitudes, and
practices by 6.78%, 3.30%, and 7.50%, respectively,
while reducing misconceptions, negative attitudes, and
improper practices by 43.92%, 28.60%, and 13.74%
compared to RHE (all P<0.001). The intervention
demonstrated protective efficacy ratios of 1.82, 1.40,
and 1.16 across these domains and increased the
overall conversion efficiency index by 7.88% (all
P<0.001).

Conclusion: The SHEP represents a superior

intervention for echinococcosis-related

improving
knowledge,  attitudes, and  practices (KAP),
demonstrating  particular  strength in enhancing

knowledge-to-practice conversion. As an innovative
solution addressing health education challenges in
plateau pastoral areas, the SHEP is recommended for
integration into the national echinococcosis control
program.
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Echinococcosis, a neglected tropical zoonosis with

cross-species  transmission  potential,  manifests
primarily as cystic echinococcosis (CE) and alveolar
echinococcosis (AE), caused by Echinococcus granulosus
sensu lato and E. multilocularis, respectively. These
forms are endemic across 370 counties in northwestern
China, with 115 experiencing co-endemicity ().
Annually, CE accounts for approximately 18,800 new
cases and 1 million disability-adjusted life years
(DALYs), with China bearing 40% of this global
burden. AE is responsible for an estimated 18,200
cases and 666,000 DALYs annually, over 90%
occurring within China. The combined annual
economic burden reaches approximately 3 billion US
dollar (USD), predominantly borne by China (2-3).
Consequently, echinococcosis has been designated a
priority infectious disease for control within China’s
One Health framework (4).

Health  education

foundational intervention for echinococcosis control.

represents a  cost-effective
New Zealand achieved elimination through legislative
measures enforcing “canine management+public health
education.” South American nations including
Argentina and Chile achieved human incidence
reductions exceeding 60% through sustained “dog

deworming+community education” campaigns (5). In
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China, the National Echinococcosis Control Program
(2010-2015) and subsequent implementation plan
(2024-2030)

combining

emphasize integrated

health

intermediate host management, and case treatment,

strategies
source  control, education,
prioritizing culturally tailored health materials for
pastoral areas (6). After two decades of sustained
efforts, improvements in knowledge, attitudes, and
practices (KAP) among residents have contributed to
reduced transmission (7-8). However, conventional
health education approaches — including pamphlets,
lectures, social media, and targeted training — face
persistent challenges from low literacy levels, linguistic
diversity, sporadic outreach, and coverage disparities
(6,9). Lower awareness of echinococcosis control
(P<0.01) was observed among high-altitude pastoral
residents compared to urban/peri-urban residents (9).
Addressing these gaps
digitalized health education tools ensuring sustainable,

requires smart, precise,
equitable, and effective delivery of control messages to
reduce disease burden.

Between 2021 and 2023, we developed an Al and
IoT-enabled SHEP with a dedicated anthelmintic bait
compartment, two reminder lights, a liquid-crystal
display, six function buttons, and an integrated speaker

and charging port (Figure 1). Core functions include

Upper cover plate
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Red reminder light
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on the back of SHEP

Temperature probe
Science popularization frequency setting

FIGURE 1. Structure and functionalities of Smart Health Education Pillbox.

Abbreviation: SHEP=Smart Health Education Pillbox.
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automated deworming reminders and delivery of at
least three daily health education broadcasts per
household. We conducted a 12-month cluster-
randomized trial from 2023 to 2024 across nine
endemic counties (70). Within each county, two
townships were randomly assigned to intervention
arms using a computer-generated random number
table. The SHEP group
intervention with digitized core knowledge delivery,
while the routine health education (RHE) group
received standard health education through pamphlets,
WeChat, and conventional methods. Sample size
calculations determined that 150 eligible dog owners
per township would provide 90% power to detect
significant differences at the two-sided 5% significance
level.

A baseline survey was conducted in 2023 using a
questionnaire with satisfactory internal consistency
(Cronbach’s «=0.85) through face-to-face, in-home
interviews with all 2,700 eligible dog owners. One year
later, a follow-up assessment was administered to both
randomized groups of 1,350 participants each. Data
were collected using a validated online questionnaire
on the Wenjuanxing platform, capturing demographic
characteristics, socioeconomic status, and KAP related
to echinococcosis. A pilot survey was conducted and
multilingual versions were provided to ensure data
quality. Blinding was maintained through separate
surveyors for each group and independent WeChat
groups for survey administration.

Data from the Wenjuanxing platform were entered
into MS-Excel and analyzed using SPSS software
(version 27.0, IBM Corp., NY, USA). Categorical
variables were reported as counts (%) and percentages
(%). Primary outcomes included knowledge, attitude,
and practice rates related to echinococcosis control,
and conversion efficiency. These were assessed using
absolute risk reduction (ARR), relative risk (RR),
relative risk reduction (RRR), protective efficacy
(1/RR), and conversion efficiency index (m). Between-
group comparisons used the chi-square test or Fisher’s
exact test, with two-tailed testing and statistical
significance at P<0.05.

At baseline, all 2,700 dog owners completed the
survey. At one-year follow-up, retention rates were
75.63% (n=1,021) in SHEPG and 68.89% (#=930) in
RHEG. The survey employed a nine-item knowledge
questionnaire across five domains: basic knowledge,
policy awareness, transmission routes, key practices,
and livestock management. The knowledge rate in
SHEPG reached 91.35%, significantly exceeding both

received automated
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RHEG and baseline by 6.78% [ARR=6.78%; 95%
confidence interval (CI): 5.95, 7.61; P<0.001] and
6.50% (ARR=6.50%; 95% CI: 5.71, 7.29; P<0.001),
respectively. SHEP intervention substantially reduced
the risk of knowledge gaps and misconceptions
compared to both groups. The relative risk reduction
was 43.92% (RRR, 95% CI. 40.23, 47.61; P<0.001)
versus RHEG and 42.97% (RRR, 95% CI: 39.38,
46.56; P<0.001) versus Baseline. Relative probabilities
of incomplete or incorrect knowledge were reduced to
0.55 times RHEG (RR, 95% CI: 0.51, 0.59; P<0.001)
and 0.57 times Baseline (RR, 95% CI: 0.53, 0.61;
P<0.001). SHEP demonstrated protective efficacy of
1.82-fold against knowledge inaccuracies relative to
RHE (1/RR, 95% CI: 1.70, 1.96; P<0.001) and 1.75-
fold relative to Baseline (1/RR, 95% CI: 1.64, 1.88;
P<0.001) (Table 1; Supplementary Table S1, available
at  https://weekly.chinacdc.cn/).  RHEG  showed
marginal, non-significant decrease in knowledge rate
versus Baseline (ARR=-1.85; 95% CI. -8.32 to 4.62;
P=0.575; RR=1.02; 95% CI. 0.96-1.08; P=0.569)
(Supplementary Table S2, available at https://weekly.
chinacdc.cn/). Detailed knowledge rates and response
frequencies for questions 1-9 are in Table 1 and
Supplementary Tables S1-S2.

The attitude questionnaire evaluated participants’
willingness to adopt eight key control measures:
handwashing, dog tethering, deworming, safe fecal
disposal, centralized slaughtering, abstaining from
feeding viscera to dogs, lamb vaccination, and health
screening. Participants demonstrated overwhelmingly
positive attitudes at all time points (Baseline: 89.97%;
SHEPG: 91.76%; RHEG: 88.46%). One year post-
initiation, SHEPG showed substantial improvements
versus both controls. The absolute risk reduction was
3.30% (95% CI. 2.28-4.32; P<0.001) versus RHEG
and 1.79% (95% CI: 0.95-2.63; P<0.0001) versus
Baseline. These corresponded  to
meaningful reductions in negative attitudes: RRR was
28.60% (95% CI: 19.76-37.38; P<0.001) versus
RHEG and 17.85% (95% CI: 9.48-26.22; P<0.0001)
versus Baseline. The RR of negative attitudes decreased
to 0.71 (95% CI: 0.65-0.78; P<0.001) versus RHEG
and 0.82 (95% CI. 0.76-0.89; P<0.0001) versus
Baseline. Consequently, SHEP provided protective
effects against unfavorable attitudes that were 1.40-fold
(1/RR, 95% CI. 1.28-1.54; P<0.001) and 1.22-fold
(1/RR, 95% CI: 1.12-1.32; P<0.0001) stronger than
RHEG and Baseline, respectively (Table 2 and
Supplementary Table S3, available at https://weekly.
chinacde.cn/). Conversely, RHEG showed significant

improvements
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decline in positive attitudes (ARR=-1.51; 95% CI-
-2.31 to —0.71; P=0.0002) with increased RR of 1.15
(95% CI: 1.07-1.24; P<0.0001) (Supplementary Table
S4, available at https://weekly.chinacdc.cn/). SHEP
acceptability among dog owners was high at 89.72%
(916/1,021) (Q9, Table 2). Detailed attitude data for
questions 1-8 are presented in Table 2 and
Supplementary Tables S3—-54.

The questionnaire evaluated dog owners’ adoption
of recommended echinococcosis control practices.
Correct practice rates remained low across all groups
(SHEPG: 52.90%; RHEG: 45.40%; Baseline:
46.12%). SHEP intervention achieved significant
improvements, with absolute increases of 7.50% over
RHEG (ARR=7.50%, 95% CI: 5.96-9.04; P<0.001)
and 6.78% over Baseline (ARR=6.78%, 95% CI
5.35-8.21; P<0.001). These corresponded to relative
reductions in incomplete compliance of 13.74% versus
RHEG (RRR=13.74%, 95% CI. 10.91-16.56;
P<0.001) and 12.58% versus Baseline (RRR=12.58%,
95% CI. 9.92-15.24; P<0.001). RR of “partly
correct+incorrect” practices was significantly lower in
SHEPG versus RHEG (RR=0.86, 95% CI: 0.84-0.89;
P<0.001) and Baseline (RR=0.87, 95% CI: 0.85—-0.90;
P<0.001). SHEP participants were 1.16 times more
likely to adopt correct practices than RHEG
(1/RR=1.16, 95% CI: 1.14-1.19; P<0.001) and 1.15
times more likely than Baseline (1/RR=1.15, 95% CI.
1.11-1.18; P<0.001) (Table 3; Supplementary Table
S5, available at https://weekly.chinacdc.cn/). RHEG
showed no significant changes versus Baseline
(ARR=-0.72%, 95% CI. -1.70 to 0.26; P=0.150;
RR=1.01, 95% CI: 0.99-1.04; P=0.180). Detailed
responses are in Table 3 and Supplementary Table
S5-6 (available at https://weekly.chinacdc.cn/).

To quantitatively elucidate the knowledge-to-
practice conversion mechanism, we developed a path
model positing that knowledge (K) influences attitude
(A), which shapes practices (P). Three parameters were
defined:  a (knowledge-to-attitude  coefficient),
representing attitude generated per unit knowledge
(a=A/K); P (attitude-to-practice  coefficient),
representing practice generated per unit attitude
(B=P/A); and M (conversion efficiency index),
representing overall knowledge-to-practice efficiency
(n=P/K=a x B). The derived formulae are: A= x
K, P=p x A=B x a x K. Results demonstrated superior
attitude-to-practice conversion in SHEPG, with
B=0.5765 (95% CI: 0.5642-0.5888) significantly
exceeding RHEG (0.5132, 95% CI: 0.4999-0.5265)
and Baseline (0.5126, 95% CI: 0.5046-0.5206). The 8

122 CCDC Weekly /Vol.8/No. 5

differences were substantial: AB=0.0633 for SHEPG
versus RHEG and AP=0.0639 for SHEPG versus
Baseline (all P<0.0001). SHEPG achieved relative
increases  in efficiency of 7.88%
(0.0423/0.5368) versus RHEG and 6.55%
(0.0356/0.5435) versus Baseline, demonstrating greater
overall efficiency in translating knowledge into practice
(all P<0.0001) (Table 4-5). Conversely, RHEG
showed only a 1.23% (0.0067/0.5435) increase in
conversion efficiency versus Baseline, which was
not statistically significant (Z=0.799, P=0.424)
(Table 4-5).

conversion

DISCUSSION

The SHEP represents an innovative integration of
artificial  intelligence and Internet of Things
technologies for echinococcosis control, transitioning
from RHE to precision-targeted interventions. Its core
functionalities include: 1) Systematic Knowledge
Delivery:  Prerecorded  messages  broadcast — at
predetermined intervals (at least three times daily,
exceeding 1,095 times annually) strengthen policy
comprehension and promote sustained behavioral
change. 2) Automated Deworming Reminders: Audio
and visual alerts prompt dog owners on scheduled
deworming days, enhancing compliance and reducing
missed treatments. 3) Precision Targeting: Distribution
specifically to dog owners — the primary target
population — enables efficient, focused educational
outreach and practice promotion. 4) Cultural
Adaptability: Multilingual modules (Standard Chinese,
Tibetan, Uyghur, Kazakh, and others) ensure
accessibility diverse  endemic  regions,
overcoming literacy barriers through audio-based
communication. 5) Technical Reliability: With six-
month battery life, compact design, and portability,
the platform supports continuous education during
pastoral pasturages,
addressing “last-mile” challenges in disease control
programs. 6) Dedicated Bait Storage: A secure
compartment protects anthelmintic baits, resolving
storage challenges.

The 12-month SHEP implementation resulted in
substantial improvements in echinococcosis-related
knowledge. The SHEPG demonstrated significantly
higher overall correct response rates compared to both
RHEG and Baseline (Table 1 and Supplementary
Table S1). These enhancements were particularly
notable across key knowledge domains, validating
SHEP’s effectiveness as a persistent, interactive tool

acCross

migrations and in remote
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that reinforces essential health messages and surpasses
the less engaging, one-time RHE. The intervention
effectively ~dispelled misconceptions and reduced
uncertainty (Table 1 and Supplementary Table S1).
Additionally, =~ SHEP

protective value by countering the observed decline in

demonstrated  significant

correct response rates on several crucial questions (e.g.,
Q7, Q8, Q9) within the RHEG, preventing
knowledge deterioration and emergence of new
misconceptions over time (Table 1 and Supplementary
Table S1). Comparison of RHEG to Baseline revealed
knowledge
knowledge rate showed no statistically significant
change (Table 1 and Supplementary Table S2). These
health

education is inadequate for consolidating and retaining

minimal improvement; the overall

findings suggest that routine, one-time
complex knowledge over time and may prove

ineffective ~ against ~ knowledge  erosion  or
misinformation spread without sustained, reinforced
messaging.

The SHEP intervention notably influenced dog
owners attitudes, as evidenced in Table 2 and
Supplementary Table S3. The 3.30% increase in ARR
confirmed SHEP’s effectiveness in disseminating
information and positively  shaping  behavioral
intentions. The 28.57% reduction in risk of negative
attitudes  demonstrated  that  the
strengthened positive intentions while mitigating
(P<0.001).
improvements were observed in key practice-related
attitudes, including proper burial of dog waste (Q4),

support for centralized slaughter (Q5), and avoidance

intervention

resistance and  hesitancy Significant

of feeding raw viscera to dogs (Q7). All changes were
statistically ~significant (P<0.001) and critical for
interrupting the parasite’s transmission cycle (Table 2).

89.72% of SHEPG participants

expressed willingness to use the smart pillbox (Q9),

Furthermore,

indicating high acceptability of this innovative
technology and promising potential for large-scale
implementation.

The ultimate
effectiveness lies in its capacity to transform knowledge

measure of an intervention’s
and attitudes into meaningful behavioral change. Our
analysis of conversion efficiency quantified the SHEP’s
impact across the knowledge-attitude-practice pathway
(Table 4). This study revealed a persistent disconnect
between high knowledge levels (Table 1) and positive
attitudes (SHEPG, 91.76%; RHEG, 88.46%;
89.97%; Table 2), contrasted with
substantially lower adoption of recommended practices
(SHEPG, 52.90%; RHEG, 45.40%; Baseline,
46.12%; Table 3). This pattern underscores the
challenge of bridging the knowledge-attitude-practice
gap in health education interventions. The SHEP
intervention successfully addressed this challenge,

Baseline,

markedly enhancing participants’ ability to translate
positive attitudes into concrete actions. The device
functioned as a behavioral facilitator, narrowing the
knowledge-attitude-practice gap by delivering timely
cues and reminders while simplifying execution of
desired practices, such as adherence to deworming
schedules.

This study has limitations warranting consideration.
The 1-year follow-up period is brief for evaluating

TABLE 4. The K, A, P, a, B, and n across SHEPG, RHEG, and Baseline after the 12-month follow-up, 2023-2024.

Group K A P a (95% CI) B (95% CI) n (95% ClI)
SHEPG 0.9135 0.9176 0.5290 1.0045 (0.9954, 1.0136) 0.5765 (0.5642, 0.5888) 0.5791(0.5668, 0.5914)
RHEG 0.8457 0.8846 0.4540 1.046 (1.0328, 1.0592) 0.5132 (0.4999, 0.5265) 0.5368 (0.5228, 0.5508)
Baseline 0.8485 0.8997 0.4612 1.0603 (1.0526, 1.0680) 0.5126 (0.5046, 0.5206) 0.5435 (0.5349, 0.5521)

Abbreviation: K=knowledge; A=attitude; P=practice; a=knowledge-to-attitude coefficient; p=attitude-to-practice coefficient; n=conversion
efficiency index; Cl=confidence interval; SHEPG=smart health education pillbox group; RHEG=routine health education group.

TABLE 5. The Aa, AB, and An across SHEPG, RHEG, and Baseline after the 12-month follow-up, 2023-2024.

Group Aa Z(P) Ap Z(P) An Z(P)
SHEPG vs. RHEG -0.0415 -5.08 (<0.001) 0.0633 6.85 (P<0.001) 0.0423 5.32 (<0.001)
SHEPG vs. Baseline -0.0558 -9.21 (<0.001) 0.0639 8.53 (<0.001) 0.0356 4.87 (<0.001)
RHEG vs. Baseline 0.0143 1.835 (0.067) -0.0006 -0.0758 (0.940) 0.0067 0.799 (0.424)

Note: To maintain consistency across all comparisons, data in this table are retained to four decimal places because AB in RHEG versus
Baseline equals —0.0006.

Abbreviation: Aa=difference in knowledge-to-attitude conversion coefficients between groups; Ap=difference in attitude-to-practice
conversion coefficients between groups; An=difference in conversion efficiency index between groups; Z=Z-test statistic; SHEPG=smart
health education pillbox group; RHEG=routine health education group.

Chinese Center for Disease Control and Prevention CCDC Weekly / Vol.8 /No. 5 123


Supplementary Table S1
Supplementary Table S1
Supplementary Table S1
Supplementary Table S2
Supplementary Table S3

China CDC Weekly

long-term sustainability of behavioral changes. The
outcomes relied on self-reported data, susceptible to
social desirability bias, recall bias, and cultural
influences. Additionally, SHEP effectiveness may be
constrained by inadequate internet connectivity in
remote pastoral areas. Future research should prioritize
scaling up the SHEP intervention and integrating it
with complementary veterinary and public health
measures to achieve synergistic effects in echinococcosis
control.

In conclusion, the SHEP’s demonstrated efficacy
and high acceptability among dog owners support its
integration into national public health strategies for
sustainable control of echinococcosis and other
zoonotic diseases.
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SUPPLEMENTARY MATERIALS

SUPPLEMENTARY TABLE S1. Knowledge rates, ARR, RRR, RR, and 1/RR comparing SHEPG with Baseline after 12-
month follow-up, 2023-2024.

Question Response Baseline SHEPG ARR RRR RR V/RR
[% (nIN)]  [% (nIN)] 959, cI P 95% ClI P 95% ClI P 95% CI P
2.98 49.02
93.89 (2, 96.87
Yes (correct) 535/2,700) (989/1,021) (‘:g;.) <0.001 (72611867) <0.001
311H:a%eof 506 050 3.37 85.10 0.15 6.76
you No ' : (240, <0.001 (73.89, <0.001 (0.07, <0.001 (3.03, <0.001
echlnpcocco (107/2,700) (6/1,021) 4.34) 96.31) 0.33) 15.09)
sis? 215 - -0.40 218.60 1.19 0.84
Notsure 500700y  (26/1.021) (616.;;{)3, 0.466 (;?8624)1, 0.466 (1().;;), 0.481 (10.;3:), 0.481
Get infected
if they
accidentally
ingest worm 5.36 15.94
66.33 (1, 71.69
©99S o700y (73ziozt) (22% <0001 (681, <0.001
excreted by 8.43) 25.07)
dogs or
Q2. How do foxes
people get  (correct)
echinococco By eating
is?
Sis? ‘:;‘23;‘ 2067 2723 244 8.22 0.92 0.92
organs of | (801/2.700) (278/1.021) éo‘.goi 0.116 1(5.2;,) 0.116 (10(.)832i 0.144 (106%25 0.144
cattle or ’ ' ' ’
sheep
2.92 73.00 0.27 3.70
Human-to- 4.0 1.08 (193, <0001 (4825, <0.001 (0.5, <0.001 (2.00, <0.001
human  (108/2.700) (11/1,021) g™ 97.75) 0.50) 6.67)
By
consuming
thei:tsrf:ed 93.03 98.53 5.50 78.57
organsof (19762 10061021y (87, <0.001 (5529, <0001
Q3. How do gm 124)** ’ 7.13) 101.86)
dogs get cattle or
infected with (sheept)
. correc
eCh'”So,f°C°“ 6.50 (1382,  0.98 5.52 84.92 0.15 6.67
' Dog-to-dog - oo1%s ' (441, <0.001 (67.92, <0.001 (0.08, <0.001 (3.45,  <0.001
124) (1011,021) g g3) 101.92) 0.29) 12.82)
-0.02 -4.26 1.04 0.96
H””(E”'m' 0"2724(11)2/2' (52"51) (-0.69, 0951 (-138.30, 0951  (0.36, 0943  (0.33,  0.943
9 : 0.65) 146.81) 3.03) 2.78)
29.31 52.20
Fully aware  43.85 (1, 73.16
Q4.Areyou (correct)  184/2,700) (747/1,021) §225%857 N g(;féy Uil
aware of the 75, ) 30, )
natonal  Partially  46.33 (1 2586 2047 el 0519 ot
o y e ' (16.93, <0.001 (36.54, <0.001 (0.50, <0.001 (1.61,  <0.001
policies for aware 251/2,700) (264/1,021) 24.01) 51.82) 0.62) 1.99)
echinococco | ' N ;
ille] 8.83 90.01 0.10 10.01
sis patients? 9.81 0.98
Not aware (7.28, <0.001 (84.13, <0.001 (0.05, <0.001 (526, <0.001
(265/2,700) - (10/1,021) 44 3g) 95.89) 0.19) 19.05)
2.84 91.18
Q5.1s  Yes (correct) 632)267(()26) 03%'200(211’) (1.73, <0.001 (55.91, <0.001
deworming ’ ’ 3.95) 126.45)
dogs a 1.56 100.00 0.05
preventive No (42};’7600) (0/2'%(;1) (0.79, <0.001 (58.04, <0.001  (0.00,  0.033 (11297'61)* 0.033
measure for ’ ’ 2.33) 100.00)* 0.79)* -
echinococco 148 0.20 1.28 86.49 0.13 7.69
sis? Notsure 105700y (11021) (088 P<000T (4595 <0001  (0.03, 0005 (185  0.005
: ’ 1.88) 100.00) 0.54) 33.33)
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Continued
Question Response Baseline SHEPG ARR RRR RR 1/RR
[% (nIN)]  [% (nIN)] 959, cI P 95% CI p 95% CI P 95% CI -
3.13 33.69
Q6. Is th
s the S 90.70 (2, 93.83 (1.29 <0001 (13.89, <0.001

safe disposal 449/2,700) (958/1,021)

(deep burial) 4.97) 53.49)
of dog feces 5.15 4.80 Uz O D LUES
a preventive A (139/2,700)  (49/1,021) (;17';’?’ BRI (;‘;66?;' il (ffg)’ BEIE (H:)‘ T
measure for ; N \ )
il A P 2.78 66.99 0.33 3.03
o Notsure 151700y (14/1.024) (31_;;3?), <0.001 (gg_gé)), <0.001 %)_5179), <0.001 (5127; <0.001
Q7. Is not 1.52 16.36
. 90.74 (2, 92.26 _ :
fﬁilcggtgz)gakw Yes (correct) 450/2,700) (942/1,021) (305.41;, 0.134 (375.70:), 0.134
internal 6.26 6.95 -0.69 -11.02 1.11 0.90
organs to No (169/2.700) (7111,021) (248 0450 (-17.58, 0450 (085, 0442 (069, 0442
dogs a 1.10) 39.62) 1.45) 1.18)
Pre"e”t"’fe 3.00 0.78 2.22 74.00 0.26 3.85
measure for  Not sure : : (1.37, <0.001 (45.67, <0.001 (0.13, <0.001 (1.92,  <0.001
echinococco (81/2,700)  (8/1,021) 07) 100.00) 0.52) 7.69)
sis? ' ' ' '
3.27 48.96
Q8. Isnot Yes (correct) 52%/207(56) (9896?1'552 ;) (178 <0001 (@6.78- <0001
playing with ’ ’ 4.75, P) 71.13, P)
dogs a e ] 1.20 29.70 0.70 1.42
preventive No (100/2.700) (207.021) (@08 0036 (198 0036 (047, 0084 (095  0.084
measure for ’ ’ 2.32) 57.42) 1.05) 2.13)
echinococco 267 0.59 2.08 77.90 0.22 4.55
sis? Notsure 0 700) (6/1021) (2% <0001 (4831, <0001 (0.0, <0.001 (204,  <0.001
’ : 2.87) 100.00) 0.49) 10.00)
2.85 81.82
Q9. Is 96.56 (2,  99.41(1,
washing Y8 (COTeC) gq7/5 700)  015/1,021) (31573' <0.001 ﬁgg’ <0.001
hands before 97) -92)
meals a 192 0.49 0.73 59.84 0.40 2.50
. No : : 0.08,  0.028 6.56,  0.028 0.16,  0.055 0.98,  0.055
preventive (33/2,700)  (5/1,021) (1 38) 1(00 00) (1 02) (625)
measure for , ) ' -
" 529 0.10 2.12 95.50 0.04 25.00
€cninococco Nt sure : : (148, <0.001 (66.67, <0.001 (0.01, <0.001 (3.45,  <0.001
sis? (60/2,700) ~ (171,021) 5 74 100.00) 0.29) 100.00)*
6.50 42.97
84.85(20, 91.35 (8,
Yes (correct) 129/23, 724) 394/9, 189) (7527;) <0.001 (fgsg) <0.001
Total (Q1-9) e O - 42.97 0.57 175
responses 595/'23 72’4) ’ 189) * (.71, <0.001 (39.38, <0.001 (0.53, <0.001 (1.64, <0.001
(incorrect) ’ 7.29) 46.56) 0.61) 1.88)

Note: Chi-square tests were applied for all comparisons; however, Fisher's exact test was substituted when the expected frequency in any
cell fell below 5. Blank cells denote "not calculated (unnecessary)".

Abbreviation: ARR=absolute risk reduction; RR=relative risk; RRR=relative risk reduction; 1/RR=protective efficacy; Cl/=confidence interval;
SHEPG=smart health education pillbox group; RHEG=routine health education group.

*For cells containing zero counts (Q5-No, Q9-Not sure), the Haldane-Anscombe correction was implemented by adding 0.5 to each cell.
The RRR for Q5-No is designated as 100% when intervention group risk equals zero; the C/ was computed using this correction.

**All responses were valid except for 576 logical errors identified in Q3 at Baseline.
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SUPPLEMENTARY TABLE S2. Knowledge rates, ARR, RRR, RR, and 1/RR comparing RHEG with Baseline after 12-month
follow-up, 2023-2024.

Question Response Baseline SHEPG ARR RRR RR V/RR
[% (nIN)]  [% (nIN)] 959, CI P 95% ClI P 95% ClI P 95% ClI P
-2.92 -47.33
Yes (correct) 93.89 (2, 90.97 (-4.67,- 0.001 (-75.66,- 0.001

535/2,700)  (846/930)

1.17) 18.99)
ghg:r‘(’fof 396 -0.99 -25.00 1.25 0.80
ichinococco No (107/2,700) 495 (46/930) (-240,  0.169  (-88.10, 0.169  (0.89, 0201 (057,  0.201
. : 0.42) 38.10) 1.75) 1.12)
sis? 215 -1.94 -90.23 1.90 0.53
Notsure o0 70g) 409 (38/930) (-3.23,- 0003 (-15070, 0003 (128, 0001 (035  0.001
: 0.65) -29.77) 2.83) 0.78)
Get infected
if they
accidentally
ingest worm 0.59 1.75
eggs 7%6;}337(86) (6f56/§129)* (-2.76, 0730 (-8.20, 0.730
excreted by ’ 3.94) 11.70)
dogs or
Q2. How do foxes
people get  (correct)
echinococco By eating
is?
o Luj:t:zlr?g; 29.67 30.47 e “2.70 L 0.97
; . (=375, 0595 (-12.64, 0595  (0.91, 0642  (0.86, 0.642
organs of  (801/2,700) (280/919)
eattlo or 2.15) 7.24) 1.16) 1.10)
sheep
1.39 34.75 0.65 1.54
AUIETAES Sl 261 047, 0026 (425, 0026 (042, 0055 (099, 0.055
human  (108/2,700) (24/919) 2.61) 65.25) 1.01) 2.38)
By
consuming
the diseased
. 3.31 47.29
internal 93.03 (1, 96.34
Q3. Howdo Organsof 976/2,124)" (896/930) (‘:'782)* <0.001 (:g'gg)’ <0.001
dogs get car:tle or
infected with ~ SN€P
echinococeu  (°017eCY) 435 66.92 0.33 3.03
7 . . . .
s Dog-to-dog 6'5(1’2(1?*8/2' 2.15(20/930) (3.00, <0.001 (46.15, <0.001 (0.21, <0.001  (1.92,  <0.001
5.70) 87.69) 0.52) 4.76)
-1.04 -221.28 3.21 0.31
H“rgzn'to' 0'4172(41)9/2' 1.51 (14/930) (-1.79,- 0.007 (-380.85, 0.007  (1.45, 0004  (0.14,  0.004
9 0.29) -61.70) 7.12) 0.69)
5.28 9.41
Fully aware  43.85 (1, 49.13
Q4.Areyou (correct) 184/2,700) (450/916)* (5'2279)’ <0.001 1(1'33') <0.001
av:\aa:teio?\;he Partiall 46.33 (1 41.48 s L iy 112
- y g % . (132, 0007 (2.85 0007 (0.82, 0012  (1.02, 0.012
policies for aware 251/2,700) (380/916) 8.38) 18.08) 0.98) 1.22)
e_chmo_coccg 0.81 9.39 0.42 4.28 0.96 1.04
sis patients? ot aware : = . (-1.68, 0696 (-34.15, 0696 (0.76, 0.714  (0.83, 0.714
(s () 2.52) 25.58) 1.21) 1.32)
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Continued
Question Response Baseline SHEPG ARR RRR RR 1/RR
[% (nIN)]  [% (nIN)] 959, cI P 95% CI p 95% CI P 95% CI -
-1.50 -48.39
Q5.1 Yes (correct) g0 s 9545 (-272,- 0016 (-87.10,- 0.016

618/2,700) (799/837)*

deworming 0.28) 9.68)
dogs a 156 03 -0.47 -30.13 1.30 0.77
preventive No (42/é 700) (17/537)* (-1.52, 0.379 (-97.26, 0.379 (0.74, 0.361 (0.44, 0.361
measure for ’ 0.58) 37.00) 2.29) 1.35)
echinF)cocco 1.48 251 -1.03 -69.59 1.70 0.59
sis? Notsure  \0o700)  (21/837)" (_(; .19(?), - 0.030 (-163364;3, 0.030 (21.551), 0.045 (;).g)os), 0.045
-1.35 -14.88
Q6. Is the 90.70 89.35
safe disposal ¥ &5 (%0 o440/5 700) (831/930) (;353?’ 0173 (_:2'22)7' 0173
(deep burial) 0.96 18.64 0.81 1.23
Zf;‘;‘f’/:xz No (135/'215700) 419 (39/930) (-0.46, 0.185 (-8.94, 0185  (0.58, 0230  (0.88,  0.230
: 2.38 46.22 1.14 1.72
measure for —2.3c)) —55.4% 1 .55) 0.64)
echinococco ot gyre 415 5 45(60/930) (-3.85,- 0004 (-92.77,- 0.004 (1.6, 0003 (048,  0.003
sis? (120D 0.75) 18.07) 2.08) 0.86)
Q7. Is not -4.18 -45.11
feeding raw Yes (correct) 495%'/7247(56) (832)220) (-6.68,- 0.001 (-72.07,- 0.001
livestock ’ 1.68) 18.15)
internal 6.26 0.24 3.83 0.96 1.04
organs to No (169/2.700) 602 (861930) (141, 0775 (-37.86, 0775 (072, 0778  (0.78,  0.778
dogs a : 1.89) 30.19) 1.28) 1.39)
preventive -4.42 -147.33 247 0.40
measure for -\t gre 300 742(69/930) (-5.98,- <0001 (-199.33, <0.001 (184, <0001 (030,  <0.001
echinococco (81/2,700) 2.86) -95.33) 3.32) 0.54)
sis?
-2.98 -44.48
93.30 90.32
Q8.Isnot Yes (correct) (-4.83,- 0.002 (-72.09,- 0.002
olaying with (2619/2,700) (840/930) "1 16.87)
dogs a 404 -0.80 -19.80 1.20 0.83
preventive No (100/2.700) +84 (451930) (-222, 0270 (-7327, 0270 (086, 0289  (0.60,  0.289
measure for ’ 0.62) 33.66) 1.67) 1.16)
echinococco 267 -2.17 -81.27 1.81 0.55
sis? Notsure  ,,o70g) 484 (45/930) (-353,- 0002 (-18221, 0002 (127, 0001 (039,  0.00f
’ 0.81) -30.34) 2.58) 0.79)
-5.91 -168.86
Q9. Is 96.56 (2, 90.65
washing Yes (correct) 607/2,7(00) (843/930) (—47.1702;- <0.001 (ﬁ2707.(;0), <0.001
harrf;'i’:;me 199 -3.94 -322.95 4.23 0.24
. No : 5.16 (48/930) (-5.32,- <0.001 (-436.07, <0.001 (276, <0.001  (0.15,  <0.001
preventive (33/2,700) 256) -209.84) 6.48) 0.36)
measure for -1.97 -88.74 1.89 0.53
echinococco Nt oire 222 4 19(39/930) (-3.32,- 0.004 (-14955, 0004 (128,  0.001 (0.36,  0.001
sis? (60/2,700) 0.62) -27.93) 2.78) 0.78)
-1.85 -1.84
Yes (correct) 123}2;(32;1) 92‘5‘)2‘7 1(2’7) (-8.32, 0575 (-10.89, 0.691
Total (Q1-9) ) 2l
Other 1515(3, 1543 (1 -0.28 -1.85 1.02 0.98
responses oo ' 1ouy opagigry (126 0575 (-832, 0575 (096, 0569  (0.93,  0.569
(incorrect) ’ 0.70) 4.62) 1.08) 1.04)

Note: Chi-square tests were employed for all comparisons; however, Fisher's exact test was applied when the expected frequency of any
cell fell below 5. Blank cells denote “not calculated (with no need for)”.

Abbreviation: ARR=absolute risk reduction; RR=relative risk; RRR=relative risk reduction; 1/RR=protective efficacy; Cl/=confidence interval;
SHEPG=smart health education pillbox group; RHEG =routine health education group.

* All responses were valid except for 576, 11, 14, and 93 logical errors identified in Q3 at Baseline and Q2, Q4, and Q5 in RHEG,
respectively.
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SUPPLEMENTARY TABLE S3. Attitude rates, ARR, RRR, RR, and 1/RR comparing SHEPG with Baseline after the 12-
month follow-up, 2023-2024.

Question Response Baseline SHEPG ARR RRR RR 1/RR
P [% (nIN)]  [% (nIN)]  95¢, ci P 95% ClI P 95% ClI P 95% ClI P
1,03 38.10
Q1. Would 97.30 (2, 98.33(1,
youlketo 'S5 §27/2,700) 004/1,021) (20'(?;)‘ 0.042 ;1";2') 0.042
hwaSh your 1.03 38.15 0.62 1.62
ands before N 2.70 1.67
A o o) (7iagry (004 0042 (148, 0042 (037, 0072 (09,  0.072
meals? (73/2,700)  (17/1,021) 7 35y 74.81) 1.04) 2.72)
153 35.11
9563 (2,  97.16
y?f‘a‘g’r‘;‘;"tjo YeS  5822.700) (992/1,021) (20_'8215)’ e éi'_zg') Do
tether all e bgd 153 35.01 0.65 1.54
yourdogs?  No (1880 ooz (g.:f), 0.019 éi'_g%') 0.019 (()9;1;1), 0.035 (21..205), 0.035
1,60 57.14
Q3. Would 97.22 (2, 98.82(1,
youagreeto Y5  625/2,700) 009/1,021) g’fg)* <0.001 (5123?5) <0.001
freeggg”'ar 278 18 1,60 57.55 0.42 2.36
deworming?  N° (752.700) (12/1021) Gog 00T ((R0R <0001 QL 0003 (138 0003
Q4. Would 3.68 50.00
youagreeto  Yes 5%23'/7207(56) (983‘/31'3(?21) (192, <0.001 (26.09, <0.001
bury dog ’ ’ 5.44) 73.91)
waste deeply 7.30 3.62 3.68 50.41 0.50 2.02
after No  ierago0) (a7toan) (62 <0001 (2630, <0.001 (035  <0.001 (144,  <0.00f
deworming? ’ : 5.44) 74.52) 0.69) 2.82)
12.02 23.94
49.74 61.76
Q5. Would  Yes X . (768, <0001 (1529, <0.001
you sumpon (939/1,888)" (533/863) | 558 (32_59)
centralized 5026 seoq 1202 23.02 0.76 131
slaughter? No  gsonesey (330/ssr (168 <0001 (1528  <0.001 (068, <0001 (119,  <0.001
’ 16.36) 32.56) 0.84) 1.45)
0.86 6.73
Q6.Would  Yes 1377/'1163(1161)* (5§%§726)* (-3.14, 0700 (-2461, 0.700
you agree to ’ 4.86) 38.07)
free lamb 0.86 6.70 0.93 1.07
vaccination? ~ No  284(169/1, 1198 ~ ' 344 070 (-2445 070 (072, 060  (0.83,  0.60
211 (69/576)" "4 gg) 37.85) 1.21) 1.39)
3.84 29.20
Q7. Would 86.86 (1,  90.70
youavoid 'S5 342/1545) (634/699)" (gﬂ)’ 0.003 22'32') 0.003
feeding dogs y '
\ 3.84 29.22 0.71 141
raw livestock 1314 9.30 (127,  0.003  (9.66, 0.003  (0.54, 0.010  (1.08,  0.010
organs? o3/15a5y (@seo0y Gl O P Son on
0.07 4.00
Q8. Would 98.26 (2, 9833(1, )
youagreeto Y  653/2.700) 004/1,021) (009.3?, b (5‘(‘586%?' e
2 gy 0.07 4.02 0.96 1.04
EIEEIDS No Uolr% 167 (-0.85, 094 (-4828, 094 (055, 088  (0.60, 0.88
(screening)? (47/2,700) (17/1,021) 0.99) 56.32) 1.68) 1.82)
Q9. Would 89.72
you sy Yes NA  eionoant  NA N/A N/A N/A N/A N/A N/A N/A
Smart Health
Education No NA 051 /%g o NA N/A N/A N/A N/A N/A N/A N/A
Pillbox? '
1.79 17.86
89.97 (16, 91.76 (7,
Yes  41g/18, 249) 583/8, 264) (20535)* Lot é%‘;g') “o
Total (Q1-8) : '
e, eooEE R 17.85 0.82 1.22
No  gaite o) oo (095, <0001 (048  <0.001 (076, <0001 (1.2,  <0.001
' 2.63) 26.22) 0.89) 1.32)

Note: Chi-square tests were employed for all comparisons; however, Fisher's exact test was applied when the expected frequency of any
cell fell below 5. Blank cells denote “not calculated (with no need for)”.

Abbreviation: ARR=absolute risk reduction; RR=relative risk; RRR=relative risk reduction; 1/RR=protective efficacy; Cl=confidence interval;
SHEPG=smart health education pillbox group; RHEG=routine health education group; N/A=not applicable.

*At baseline (N=2,700) and one-year follow-up in the SHEPG (N=1,021), the numbers of valid responses to Q5 among households raising
livestock were 1,888 and 863, respectively; for Q6 among households raising sheep, 1, 316 and 576, respectively; and for Q7 among
households raising livestock, 1,545 and 699, respectively tThe attitude survey regarding SHEP usage was conducted exclusively in the
SHEPG.
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SUPPLEMENTARY TABLE S4. Attitude rates, ARR, RRR, RR, and 1/RR comparing RHEG with Baseline after the 12-
month follow-up, 2023-2024.

Question Response Baseline SHEPG ARR RRR RR "/RR
P [% (nIN)]  [% (nIN)]  95¢, ci P 95% ClI P 95% CI P 95% ClI P
0.44 16.30
Q1. Would 97.30 (2, 97.74 h _
you like to Yes 627/2,700) (909/930) ¢ 106;):‘?’ 0450 ( 55762‘)1' 0.450
hwacfhg’c’f“' 270 0.44 16.30 0.84 1.19
ands Ie,)"re No (73/2.700) 220 (21/930) (-0.73, 0450 (2704, 0450 (052, 0470 (074, 0470
meals ¢ ' 1.61) 59.63) 1.35) 1.91)
0.31 7.14
Q2. Would  Yes 9563(2, 9594 4o, 0740 (-35.38, 0740

582/2,700) (803/837)*

you agree to 2.16) 49.66)
tether all 437 206 0.31 7.09 0.93 1.08
your dogs? No (18/2.700) (a4 (T15% 0740 (-3524, 0740 (064, 0700 (074, 0700
: 2.16) 49.43) 1.35) 1.56)
0.95 34.48
Q3. Would 97.22 (2, 98.17 B °
youagreeto 'S 625/2700) (913/930) 1092% 0055 (Ggg:)' 0.055
freedregular 078 0.95 34.17 0.66 152
°9 No : 1.83 (17/930) (-0.02, 0.055 (-0.72, 0.055  (0.39, 0120  (0.90,  0.120
deworming? (75/2,700) 1.92) 69.06) 111) 2.57)
Q4. Would 0.25 3.45
you agree to Yes 5%23'/7207(02(‘)) (77982/-5357)* (—1.45, 0.770 (-19.83, 0.770
bury dog ’ 1.95) 26.72)
waste deeply 730 705 0.25 3.42 0.97 1.03
after No (197/2.700) (soimary (1145 0770 (-1986, 0770 (073, 0820 (078, 0820
deworming? ’ 1.95) 26.71) 1.28) 1.37)
0.62 1.23
Q5.Would  Yes (933/91'2‘:38)* “ 155/55?2)* (-3.58, 0770 (-7.08, 0.770
you support ’ 4.82) 9.54)
centralized 50.26 49.64 0.62 1.23 0.99 1.01
slaughter? No - ot . (358, 0770 (-712, 0770  (0.90,  0.810  (0.92-  0.810
(949/1,888)" (433/852)" "0 9.58) 1.09) 1.11,)
-0.35 =
Q6. Would  Yes 1577/'11 63(116)* (558;5/5;7)* (-4.31, 0860 (3359, 0.860
you agree to ’ 3.61) 28.13)
free lamb -0.35 -2.73 1.03 0.97
vaccination?  No 12'83‘,‘1%?9/ K (81%23)* (-4.31, 0860 (-33.56, 0860  (0.80, 0830  (0.76,  0.83
3.61) 28.10) 1.32) 1.25)
-1.33 -10.14
Q7. Would 86.86 (1, 85.53 B B
you avoid YeS  342/1545) (668/781)" (246573‘)1’ 0440 ( éﬁé;?' 0.440
feedl'.”g dt°gi 1314 1447 -1.33 -10.12 1.10 0.91
raw fivestoc No S . (-4.74, 0440 (-36.07, 0440 (089, 0380  (0.74,  0.380
organs? (203/1,545)° (113781 ool 15.62) 1 36) " 12)
0.02 1.15
Q8. Would 98.26 (2, 98.28 b _
youagreeto 'S 653/2,700) (914/930) Ooégf)s, 0.97  ( 541'82'2?' 0.970
fr‘f]e rigu"‘“ 174 0.02 115 0.99 1.01
check-ups No : 1.72 (16/930) (-0.89, 0.970 (-51.28, 0970  (0.56, 0970  (0.57,  0.970
(screening)? (47/2,700) 0.85) 48.98) 174) 178)
-1.51 -15.00
89.97 (16, 88.46(5, , .~ ’ )
YeS  418/18, 249) 957/6, 734) (02'7311)' <0.001 ( 2726?16)3' <0.001
Total (Q1-8) 1003 (1, 1154 7776, 15 -15.06 115 0.87
No  gaiis ode) 734y | (231~ <0001 (-2304- <0001 (107, <0001 (081,  <0.001
' 0.71) 7.08) 1.24) 0.93

Note: Chi-square tests were employed for all statistical comparisons; however, Fisher's exact test was applied when the expected frequency
of any cell fell below 5. Blank cells indicate values that were not calculated (and not required).

Abbreviation: ARR=absolute risk reduction; RR=relative risk; RRR=relative risk reduction; 1/RR=protective efficacy; C/=confidence interval;
SHEPG=smart health education pillbox group; RHEG=routine health education group.

*At Baseline (N=2,700) and at the one-year follow-up in the RHEG (N=1,021), the distribution of valid responses varied by question. For
questions 2 and 4 in the RHEG, 837 valid responses were recorded. For question 5, which was restricted to households raising livestock,
valid responses totaled 1,888 at Baseline and 852 in the RHEG. For question 6, limited to households raising sheep, valid responses
numbered 1, 316 at Baseline and 637 in the RHEG. For question 7, again restricted to households raising livestock, valid responses were
1,545 at Baseline and 781 in the RHEG.
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SUPPLEMENTARY TABLE S5. Practice rates, ARR, RRR, RR, 1/RR between SHEPG and Baseline after the 12-month

follow-up, 2023-2024.

Question Response Baseline SHEPG ARR RRR 1/RR
P [% (nIN)]  [% (nIN)]  95¢, ci P 95% ClI P 95% CI P 95% ClI P
Three times
6.05 13.12
a day or 53.89 (1, 59.94
more 455/2,700) (612/1,021) (;9155)’ <0.001 1(2'??’) <0.001
1. Dr? you  (correct) 3 17 1:.,) o3 113 0.88
Wasnyour 4.9 timesa  23.96 27.13 o e : :
hands ?e;ore oy (omrly) (B47I2.700) (27711.021) (;7(.)3,5)3, 0.041 (—:,(2).26)8, 0.041 (11.205), 0.041 (f.gg), 0.041
meals? . . . .
. 9.22 41.63 0.58 1.71
Occasionally ~ 22.15 12.93 (6.18, <0.001 (27.90, <0.001  (0.49, <0.001 (1.45,  <0.001
(incorrect) ~ (598/2,700) (13211,021) 13 o) 26.36) 060} > 04)
Always 3.84 5.32
27.89 3173
:‘zg‘r‘f;g (753/2,700) (324/1,021) (ggz)* Ul gg’;’ B0
Tethered ' -
ammgine s L (—167;1 0.18 (1;{(43,:15 0.18 (8'575?1 0.18 ((1)'::1 0.18
2. How is noi'gﬁ;‘;;e:ﬂf;) Pty (ST 5 ey 28.67) 1.06) 1.35)
)t/ou.rdﬁg Tethered in
ypically — settlements, -0.31 -0.65 1.01 0.99
restrained? e quring 2‘;2'/7287(016) ( 49‘*?1'0(?21) (<395, 087 (-827, 087 (0.93, 0.87 (0.92, 0.87
migration ’ ’ 3.33) 6.97) 1.09) 1.08)
(partly)
Never 037 6.95 2.42 25.83 0.74 1.35
tethered 25700y (711021 (042 0019 (448 0019 (058, 0019 (105 0019
(incorrect) : : 4.42) 47.18) 0.95) 1.72)
1.95 2.13
Never  8.24 (175/2,  10.19 | k
(comect) 124y (104i,021) (01 0098 (072 0.069
3. Do you 01) 37)
¢ Occasionally 53.95 (1 52.69 1.26 2:34 0.98 1.02
often pet or | Y 14612 124)¢ ooy (254 0500 (471, 0500 (091, 0500  (0.95 ~ 0500
hug your  (partly) 6/2,124)" (538/1,021) "5 g 9.38) 1.05) 1.10)
dog? 0.69 1.82 0.98 1.02
(inf:)c]:tsgct) 37'8112(48)93’2’ (37‘31'1521) (=324, 0730 (-857, 0730  (0.88, 0730  (0.92,  0.730
' 4.62) 12.21) 1.09) 1.14)
Yes (correct; 30.38 77.90
61.00 (1, 91.38
ﬁrr?;/zyr) 647/2,700) (933/1,021) (3237 '70(?)’ <0.001 (gg ff)’ <0.001
Frequenfly o - aa 10.67 58.92 0.41 2.44
4.Doyou (4-81mesy) yeozon geiiopy (790 <0001 (4362 <0001 (033, <0001 (192,  <0.001
S Cg I gy E e
dog ccasionally . : d :
reqularly? (1-3 timesfyr) 1719 0.69 (14.60, <0.001 (84.93, <0.001 (0.02, <0.001 (12.50, <0.001
(partly)  (#0H2.700) (@1.021) 45 ) 107.05) 0.08) 50.00)
Never 370 0.49 3.21 86.76 0.13 7.69
dewormed 000 s ozn) (222 <0001 (6000, <0001 (005,  <0.001 (313 <0.001
(incorrect) ’ ’ 4.20) 113.51) 0.32) 20.00)
3.61 7.37
Yes (correct; 51.04 (1, 54.65
5.Doyou deep burial) 378/2,700) (558/1,021) (70'(;2?* 0.039 1(3";% 0.039
properly _a ) _4E )
dispose of Occasionally ~ 21.81 25.17 3.36 1541 115 0.87
i . .
-7.38, 0031 (-33.84, 0.031 1.01, 0031  (0.76,  0.031
yourdog's  (parlly)  (589/2,700) (257/1,021) (0_66) (3_02) (1 30 (0_99)
waste after 6.97 25.67 0.74 1.35
deworming? (lf:é;?féi?) (73%7;?00) (202(/’1'132 ;) (382 <0001 (1407, <0001 (065, <0001 (118, <0001
: ' 10.12) 7.27) 0.85) 1.54)
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Continued
Question Response Baseline SHEPG ARR RRR RR V/RR
[% (nIN)]  [% (nIN)] 959, cI P 95% ClI P 95% ClI P 95% ClI P
6. Do you 0.83 1.02
18.17 19.00
S|:ther?ter No (correct) (343/1,888)* (164/863)* (5364;;, 0.600 (642.2);, 0.600
A Ves 81.83 81.00 0.83 1.01 0.99 1.01
sheeat  (nomect) ("545/1888) goqigen (-341, 0600 (-47, 0600 (095 0600 (097, 0600
yard? * 5.07) 6.20) 1.03) 1.05)
6.77 17.38
Never 61.04 67.81
7.D
Con i (correct) (943/1,545)"  (474/699)" ﬁg) 0.003 g%) 0.003
internal . 3.15 12.51 0.88 1.14
Occasionall 25.18 22.03
organs of the ~ - ",ﬂ” Y 3801 5451 (154/g00)y (095 0130 (377, 0130 (074, 0130  (0.96,  0.130
catteang  (Paty)  (389/1.545) ( V' 725 28.79) 1.04) 1.35)
sheep to 3.63 26.33 0.74 1.35
dogs? '(:Irni‘gfe”ég (21;/31'75%5)* (711%;3)* (063, 0021 (457, 0021 (057, 0021  (1.05  0.021
' 6.63) 48.09) 0.95) 1.75)
0.19 0.42
Regularly 55.02 (724/1, 55.21 _ _
(correct)  316)*  (318/576) 542'3)‘;” BERE 1 11062?' B
& ﬁre o Irregularly 25.23 (332/1,  27.60 e s 102 Bl
ambs guiarly 5.29 (2521, o . (-7.37, 0.300 (-29.21, 0300  (0.93, 0300 (0.78,  0.300
vaccinated  (partly) 316) (159/576) 2.63) 10.43) 1.29) 1.08)
regularly? 257 13.01 0.87 1.15
_ No  19.76 (2601, 1719 158 0200 (-800, 0200 (070, 0200  (0.93,  0.200
(incorrect)  316) 9576y g 34.01) 1.08) 1.43)
13.38 50.11
Regularly  73.30 86.68
9.Doyou  (correct) (1979/2,700) (885/1,021) (11g ';g - <0001 (228 1075 - <0001
regularly G5t 63 0.53 1.89
participate in Iregularly — 24.04 12.83 (801, <0001 (3332, <0.001 (045, <0001 (159,  <0.001
sis 2.18 81.65 0.18 5.56
screening? ~ No 2.67 0.49 (120, <0.001 (44.94, <0.001 (0.07, <0.001 (222, <0.001
(incorrect) ~ (72/2700)  (511.021) 3’} 118.36) 0.45) 14.26)
6.78 12.58
46.12(9,  52.90 (4,
Correct 397120, 373) 37218, 264) (5'2315)‘ =yt 1(2231') s
Total (Q1-9)  correct e e, S0 12.58 0.87 1.15
partly+incorr o200 7% sozie, 204y (535 <0001 (992, <0001 (085 <0001 (111,  <0.001
ect : : 8.21) 15.24) 0.90) 1.18)

Note: The chi-square test was used for all comparisons, but if the expected frequency of any cell was less than 5, Fisher's exact test was
used. The blank cells indicate “not calculated (with no need for)”.

Abbreviation: ARR=absolute risk reduction; RR=relative risk reduction; RR= relative risk; 1/RR=protective efficacy; C/=confidence interval;
SHEPG=smart health education pillbox group; RHEG=routine health education group.

*At Baseline (N=2,700), and one-year follow-up in the SHEPG (N=1,021). The numbers of valid responses to Q3 in Baseline were 2, 124;
the numbers of valid responses to Q6 based on households raising livestock were 1,888 and 863, respectively; the numbers of valid
responses to Q7 based on households raising livestock were 1,545 and 699, respectively; the numbers of valid responses to Q8 based on
households raising sheep were 1, 316 and 576, respectively.
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SUPPLEMENTARY TABLE S6. Practice rates, ARR, RRR, RR, 1/RR between RHEG and Baseline after the 12-month
follow-up, 2023-2024.

Baseline SHEPG ARR RRR RR 1/RR
[% (nIN)]  [% (nIN)] 959, CI P 95% CI P 95% CI P 95% CI P

Question Response

Three times
0.84 1.83
a day or 53.89 (1, 54.73 _ 3
more  4552,700) (509/930) 4258; » 0660 (1 (?g’f)' 0.660
1.Doyou (correct) : )
wash your ., , .. 0.99 -4.13 1.04 0.96
hands before ;az “maerz a f;’/g%g' 25‘2‘)320 (-451, 0580 (-18.83, 0580  (0.91, 0580  (0.84,  0.580
meals? y (partly) ,700) - ( ) 253 10.57) 1.19) 1.10)
. 1.83 8.26 0.92 1.09
o(‘l’r‘:?;f:ft')'y (59@1?00) ( 15233)350) (-1.30, 0250 (-5.94, 0250  (0.79, 0250  (0.94,  0.250
: 4.96) 22.46) 1.06) 1.27)
Always 0.95 -3.41
27.89 28.84
tethered . (-258, 0590 (-15.88, 0.590
(omeqy  (75312.700) (265/919) 0 fi)
de::ert?i 14.96 14.79 017 1.14 b e
9 ; 2 . (-2.99, 0880 (-19.93, 0.880  (0.83, 0.880  (0.85,  0.880
_ day, freeat (404/2,700) (136/919)
2. How is night (partly) 3.33) 2.21) 1.18) 1.20)
)t/ou.r dﬁg Tethered in
ypically — settlements, -0.64 -1.34 1.01 0.99
restrained? e quring 2‘;2'/7287(016) ( 4;158/;"129)* (-4.15, 0.720 (-9.33, 0.720  (0.94, 0.720  (0.92, 0.720
migration ’ 2.87) 6.65) 1.09) 1.07)
(partly)
Never 037 - o 1.43 15.26 0.85 1.18
tethered 2700y (7ajot9)y (077, 0200 (743, 0470 (067, 0470 (083,  0.170
(incorrect) ’ 3.63) 37.65) 1.07) 1.49)
1.01 12.26
Never — 8.24 (17572, g 55 86/030) (-1.07, 0340 (-42.96, 0.340
(correct) 124) 3.09) 18.44)
3. Do you ol ] ] 0.94 174 0.98 1.02
often pet or Occasionally 53.95(1, ~ 53.0 (=272, 0610 (-6.10, 0610 (091, 0610  (0.94, 0610
hug your (partly)  146/2, 124)* (493/930) 4.60) 9.58) 1.06) 1.10)
dog? 0.07 0.19 1.00 1.00
Often ~37.81(803/2,  37.74 5469 0980 (-10.98, 0980 (090, 0980  (0.90,  0.980
(incorrect) 124) (351/930) 3.83) 11.36) 111) 111)
Yes (correct; -1.11 -2.85
61.00 (1, 59.89 B ’
ﬁrr?;/zyr) 647/2,700) (557/930) 2452())' BeEY 61183)0' ey
Frequently 1811 16.88 (1 1.23 6.79 0.93 1.08
4.Doyou (4-81mesyr) oo s00  origap)  (C166, 0400 (-917, 0400 (079, 0400 (091, 0400
deworm your  (partly) ’ 4.12) 22.75) 1.10) 1.27)
dog Occasionally 1719 20.65 -3.46 -20.13 1.20 0.83
regulariy? (1-? pt;n:tcleys)/yr) (“BA2.700) (192/830) (—(?.211), - 0.019 (—1:3365;;, - 0.019 (11 fg), 0.019 (8).9771), 0.019
Never 370 1.12 30.27 0.70 1.43
dewormed ) 20 258 (241930) (-026, 0410 (-7.03, 0110 (045 0110 (093, 0.110
(incorrect) ’ 2.50) 67.57) 1.08) 2.22)
0.69 -1.41
Yes (correct; 51.04 (1, 51.73 _ B
5.Doyou deep burial) 378/2,700) (433/837)" 437'2?’ 0.740 (712'72)9' 0.740
dpsrgg::%f Occasionally  21.81 21.39 0.42 1.93 0.98 1.02
| . .
C . (-3.09, 0820 (-14.17, 0.820 (0.84, 0.820  (0.88,  0.820
you[ dogs (partly) ~ (589/2,700) (179/837)" ' Soo 18.03) 114 119)
waste after 0.27 1.00 0.99 1.01
deworming? (‘f:;;?féig . 3@7;?00) (22256/'883?7)* (-3.38, 0.880 (-1245 0880 (087, 0880  (0.88,  0.880
: 3.92) 14.45) 1.13) 1.15)
6. Do you -0.45 2.48
18.17 17.72
SI::t;?ter No (correct) (343/1,888)* (151/852)* (33626)5, 0.800 (2217.2;, 0.800
cattle and Ves 81.83 62,28 -0.45 ~0.55 1.01 0.99
sheebat  (ncomecy) (1"545/1888) otac,. (-396, 0800  (-484, 0800 (097, 0800 (09, 0800
vard? * 3.06) 3.74) 1.04) 1.03)
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Continued
Question Response Baseline SHEPG ARR RRR RR V/RR
[% (nIN)]  [% (nIN)]  95¢, ci P 95% ClI P 95% ClI P 95% ClI P
-0.09 -0.23
Never 61.04 60.95
7.D - -
C ooyl (correct) (94311,545) (476/781) ¢ 4‘.132;’ 0980 ( 11'11'?;' 0.980
internal . -0.56 -2.22 1.02 0.98
organs of the C0C2Sonaly. 2818 2574 454 0770 (-17.92, 0770  (0.88, 0770  (0.84,  0.770
catteand  (PaTty) (38915457 (201/781)7 "5 59, 13.48) 1.19) 1.14)
sheep to 0.47 3.41 0.97 1.03
dogs? ';Liqourf:ég’ @ 1;/3;'75%5)* y 013'73:1 o (297, 0770 (-2183, 0770 (077, 0770 (083, 0770
: 3.91) 28.35) 1.21) 1.30)
-0.23 -0.51
Regularly 55.02 (724/1, 54.79 _ 5
(correct)  316)* (3495637 457'12;3’ BEEY 12)15"3?' BEED
o e o Irregularly 25.23 (332/1,  26.06 e s o e
lambs guiarly £5.29 (2521, S . (-478, 0.680 (-18.95 0680  (0.88, 0.680  (0.82,  0.680
regularly? 0.61 3.0 0.97 1.03
_ No 19.76 (260, 1915 — 545 0750 (-1578, 0750 (0.79, 0750  (0.84,  0.750
(incorrect) 316) (122/637) 4.34) 21.96) 1.19) 1.27)
1.00 -3.75
Regularly 73.30 74.30 _ _
9.Doyou (correct) (1,979/2,700) (691/930) 421';_” 0.530 (81i.39)3‘ 0.530
parﬁ-‘iﬂiig-n Irregularly 24.04 24.84 ~0.80 ~3.33 103 0.97
ICI | . .
-423, 0650 (-17.59, 0.650 091, 0650 (0.85,  0.650
sis No 067 1.81 67.79 0.32 3.13
screening? : 0.86(8/930) (0.67,  0.002  (34.92, 0002  (0.16, 0.002  (1.54,  0.002
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Note: The chi-square test was used for all comparisons, but if the expected frequency of any cell was less than 5, Fisher's exact test was
used. The blank cells indicate “not calculated (with no need for)”.

Abbreviation: ARR=absolute risk reduction; RR=relative risk reduction; RR=relative risk; 1/RR=protective efficacy; Cl/=confidence interval;
SHEPG=smart health education pillbox group; RHEG=routine health education group.

*At Baseline (N=2,700), and one-year follow-up in the RHEG (N=930). The numbers of valid responses to Q 2 in RHEG were 919; the
numbers of valid responses to Q3 in Baseline were 2, 124; the numbers of valid responses to Q5 in RHEG were 837; the numbers of valid
responses to Q6 based on households raising livestock in both group were 1,888 and 852, respectively; the numbers of valid responses to
Q7 based on households raising livestock in both group were 1,545 and 781, respectively; the numbers of valid responses to Q8 based on
households raising sheep in both group were 1, 316 and 637, respectively.
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