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! Background People with higher levels of hope are more like- :
ly to be vaccinated. Short, animated story (SAS) videos have
shown promise for communicating health messages and
: boosting hope in certain populations. We explored the po-
tential of scalable SAS vaccine promotion videos for boosting
i hope levels among Chinese adults. :

i Methods In this single-blind, parallel-group, randomised
i controlled trial, we recruited adults from China through
! quota sampling. Participants were randomly assigned in a
¢ 1:1:1:1 ratio to one of three SAS video intervention groups :
¢ (humour, analogy, or emotion) or a control group. After
watching the videos or being assigned to the control group,
i participants completed the Adult Hope Scale. Level of hope
i among participants was compared between each interven-
: tion group and the control group, as well as among the dif-
ferent intervention groups, with P-values adjusted for mul-
{ tiple comparisons. '

¢ Results We included 12000 participants aged 18 and above,
residing in China, in our analysis. In the main analysis and
i sensitivity analyses, no significant intervention effects were
observed in any of the three intervention groups. Further-
: more, comparisons among the intervention groups showed
i no significant differences, indicating no variation in the ef-
fects of the three intervention videos. In subgroup analyses,
¢ however, we observed significant differences among region-
al subgroups (P<0.05), with Video A (humour) boosting hope
i in participants from the southern and southwestern regions,
{ when compared with other regions.

i Conclusions While the short, single-exposure SAS videos
did not significantly enhance overall hope levels among
© Chinese adults, the effectiveness of humour in certain sub-
groups highlights the cultural adaptability of health com-
i munication strategies. Given its scalability and accessibility,
this approach warrants further research to refine narrative
techniques, optimise engagement across diverse popula- :
tions, and explore its broader application in global health
i communication. :
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Hope is the perceived capacity to build pathways toward our goals and motivate ourselves to
use those pathways [1]. Like other psychological constructs such as optimism, self-efficacy, and
self-esteem, hope is a measurable parameter that has been empirically linked to various positive
outcomes, including enhanced health, psychosocial well-being, and academic performance [1].
Recent research also suggests that hope may be a critical predictor of vaccine uptake. Studies con-
ducted in various geographic regions, including China, have found that individuals with higher
levels of hope are more likely to be vaccinated against COVID-19 [2-5]. These findings raise an
interesting question: could interventions aimed at boosting hope augment public health strate-
gies aimed at reducing vaccine hesitancy?

For decades, researchers have studied various approaches to addressing vaccine hesitancy, yet
lack of confidence in vaccines remains a major challenge, and effective strategies to improve
confidence continue to elude the public health community [6,7]. During the COVID-19 pandemic,
surges of hesitancy impeded efforts to contain the disease in many parts of the world and under-
scored the wide variety of complex and context-specific factors fuelling vaccine hesitancy [8].
Amidst the global scramble to identify effective methods of boosting COVID-19 vaccine uptake,
increasing hope emerged as a potentially important target for public health communication
strategies [9].
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Entertainment media, including films and short videos depicting underdogs or characters who
struggle to achieve goals despite challenging circumstances, have proven effective for boost-
ing hope and motivation [10]. Researchers have explored whether entertainment media that is
grounded in hope theory and related theoretical foundations might be used to offset the negative
effects of stress on well-being [11]. Moreover, research on short-form ‘edutainment’ (short, ani-
mated storytelling videos) in a large sample of German adults has shown that even small doses
(i.e. videos under sixminutes in length) can significantly nurture hope [12].

In China, as in many countries, vaccine hesitancy has undermined the efficacy of nationwide vac-
cination programmes to contain COVID-19, resulting in a substantial avoidable toll on the econ-
omy and society. Addressing vaccine hesitancy in China is therefore an ongoing public health
priority [13]. In China, specific cultural barriers significantly impact vaccine acceptance, includ-
ing the spread of misinformation during the pandemic, population heterogeneity, collectivist
cultural values, and the digital divide in accessing health information. First, social media and
other informal channels facilitated the spread of misinformation during the pandemic, under-
mining public trust in vaccines and exacerbating vaccine hesitancy [14]. Second, due to China’s
vast population and strong demographic heterogeneity, the effectiveness of health communi-
cation campaigns may vary significantly between urban and rural areas [15]. Additionally, as
a predominantly collectivist society, China places a strong emphasis on communal well-being
over individual interests, making health messages framed around collective responsibility more
persuasive [16]. However, this advantage may be offset by the digital divide, further exacerbat-
ing inequalities in health information access. For instance, older adults, due to lower digital lit-
eracy, limited internet access, and unfamiliarity with smart devices, face significant challenges
in obtaining health information, which affects the fairness and effectiveness of vaccine deci-
sion-making [17]. Given these cultural and social factors, designing health communication strat-
egies that are both rapid and scalable is particularly critical.

Short, animated storytelling (SAS) is an emerging entertainment-education approach has shown
promise for addressing vaccine hesitancy in some populations [18-21]. Such an approach is opera-
tionalised in SAS videos, which utilise a blend of visual storytelling, compelling sound design, and
educational content to deliver health information in an engaging and relatable manner [19,22,23].
When developing SAS videos, best practices from psychology, public health, media studies, and
communication are often integrated to ensure that the content is both scientifically accurate
and engaging. Because SAS videos can be designed to be wordless and take a primarily visual
approach to storytelling, they are able to transcend language and cultural barriers, enhancing
their accessibility [24]. Since these videos are cost-effective to produce and easy to scale rapidly
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across large, diverse audiences, they are well-suited for countries, such as China, with many
culturally and linguistically diverse sub-populations [25]. However, their mechanism of action -
including their hypothesised capacity to boost hope in diverse populations - remains understud-
ied. Since SAS videos have shown promise for both addressing vaccine hesitancy in the Chinese
context, and boosting hope in other global settings [12], this study explored the effect of SAS vid-
eos on hope in the Chinese context. We hypothesised that a single exposure to an SAS video about
vaccine hesitancy could measurably boost hope in a diverse sample of Chinese participants.

The main objective of our study was to assess the effect of scalable SAS videos on hope scores
among Chinese adults, using a nationwide, single-blind, parallel-group, randomised controlled
trial. The findings of this study could support the ongoing distribution of SAS video interventions
and guide the optimisation of future entertainment-education interventions to increase hope and
boost vaccination rates in the general public.

PAPERS

METHODS
Study design

We implemented a nationwide, single-blind, parallel-group, randomised controlled trial.
Interventions were delivered and data were collected via computer web pages or smartphones.
Participants in the intervention group submitted their sociodemographic information before
being randomly assigned to watch one of three animated videos. After intervention-group par-
ticipants watched their videos, their hope scores were measured using a validated survey cus-
tomised for our participant population. By contrast, control group participants took the survey
firstand were then provided with access to the video interventions post-trial. The study obtained
ethical approval from the Ethics Committee of the Basic Medical College at Peking Union Medical
College on 10 March 2021 (identifier: 062-2021). The trial was listed in the German Clinical Trials
Register on 9 February 2021 (identifier: DRKS #00023650).

Participants

Our goal was to recruit 12000 Chinese adults aged 18 years and above, using quota sampling to
ensure national representation in terms of age, gender, and residence in urban or rural areas
(Text S1in the Online Supplementary Document) [26-28]. The quotas were derived from the 2019
population estimates by the National Bureau of Statistics of China [29]. Participants were enlisted
through KuRunData (https://www.kurundata.com), a market research firm with over 17 million
registered members in China. Sampling was conducted from this extensive pool. Recruitment
was executed via multiple channels to ensure the diversity and representativeness of the data.
These channels included KuRunData’s proprietary software, digital network advertisements,
internet searches, word of mouth, membership referrals, social media platforms such as TikTok,
partner recommendations, and over 200 national coordinators who facilitated offline recruit-
ment. These varied sources significantly reduced reliance on any single demographic group.

Invited respondents were not informed of the survey topic before they provisionally expressed
interestin participating. After expressing interest, the study’s purpose and procedures were intro-
duced on the informed consent page. Participants were then provided with ethically approved
information about the study and asked to confirm consent online.

Randomisation and masking

Participants who enrolled in the study were randomly assigned to three video intervention groups
and one control group in a 1:1:1:1 ratio using a computer-generated sequence that was indepen-
dent of the researchers. Each intervention group participant watched one of the three designated
videos, without knowledge of the other groups. Every participant received a unique, anonymous
ID and completed a set of validated surveys to collect data. KuRunData handled data collection,
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ensuring participant anonymity to the research team, which accessed only deidentified data
during analysis. The research team remained blinded to the individual participant assignments
throughout the trial and data analysis phases.

Enrolment procedures

The study recruitment took place from 15 April-25 May 2021. Potential participants were required
to register an account on KuRunData and provide personal information. After agreeing to partic-
ipate, they first answered sociodemographic questions, including on their age, gender, residence
(urban or rural), education level, household annual income, and province. Then, intervention
group participants watched their assigned animated video and completed the hope scale measure
(outcome measure) on either a computer or a smartphone. Control group participants completed
the hope survey first and were then offered voluntary, post-trial access to the intervention vid-
eos. All steps were completed in a single session. Participants received a reward of five Chinese
Yuan (CNY) upon completing the survey.
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Intervention video development

We tested three short, animated entertainment-education videos between one and three min-
utes in length. Selected screenshots from the video interventions are featured in Figure 1. Each
SAS video features a different instructional storytelling approach. Video A, ‘Grandma Knows
Best’, employs humour to engage viewers in the story of a comically determined grandmother
who tries to educate her family and convince them to accept COVID-19 vaccination. Video B, ‘Fly
Free’, employs analogy as an instructional approach, with caged birds representing people who
were forced to stay home during the global COVID-19 lockdowns. In this video, the bird charac-
ters are freed once they decide to get vaccinated. Video C, ‘Bringing us Together’, employs an emo-
tion-driven storyline featuring the story of a socially isolated main character, whose experiences
aim to reflect widespread, global struggles with loneliness and isolation during the pandemic
lockdowns. The character re-enters his community, after being vaccinated, and this is portrayed
amidst a backdrop of widespread euphoria as lockdowns are lifted and freedom is restored.

The intervention videos were produced during the roll-out of the first COVID-19 vaccines, between
November 2020-March 2021. We worked with an interdisciplinary team of experts - including
professionals with expertise in the behavioural sciences, entertainment, and marketing - to inte-
grate evidence-based vaccine-promoting messages into engaging and scalable short, animated
entertainment-education videos. Character designs were culturally accessible and informed

VIDEO A (HUMOR): GRANDMA KNOWS BEST (1:19)

Figure 1. Selected screenshots from the three intervention videos.
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by our prior study, which involved respondents in 73 countries [30]. We applied principles of
Universal Design for Learning to maximise inclusiveness, with slightly different approaches to
inclusiveness applied in each of the three videos [31]. Video A relies on the use of iconic character
representations that were free of cultural identifiers. We use different shades of grey to suggest
variations in racial identity. Video B depicts diversity through the representation of various bird
species. Video C uses a hybrid approach, with the main character depicted as an icon without
cultural identifiers and the supporting characters depicted to represent diverse races/ethnicities.

Our team of creative partners reflected a global outlook. We also gathered input from various
stakeholders in China, Mexico, Canada, Germany, USA, South Africa, and Australia. Additionally,
throughout the development, feedback was solicited from a group of international vaccine-pro-
motion experts. This feedback was shared, via WhatsApp and Zoom, with our creative partners,
allowing them to revise their video planning documents and drafts. This process of respon-
sive iteration (soliciting feedback from multiple stakeholders, and adapting the intervention in
response to that feedback), is suggested in the human-centred design literature [32].

PAPERS

All the SAS intervention videos emphasised the efficacy of vaccines but did so through differ-
ent storytelling approaches. Video A (humour) focused on the quirky grandmother character in
an instructional-humour approach [33]. Video B (analogy) used a collection of colourful birds
in a storytelling-analogy approach [34]. Video C (emotion) aimed to elicit emotion as a means
of engagement [35]. The same 2D animation style was implemented by a single animator for all
three intervention videos. None of the videos contained dialogue, so as to enhance their scal-
ability across different languages and cultures. We chose this approach based on the observed
rapid spread of earlier wordless, animated entertainment-education content [19]. Visual story-
telling was supported by a compelling soundtrack in each video intervention. Through Universal
Design for Learning principles, human-centred design, iterative optimisation, and dialogue-free
storytelling, these design choices ensured the cultural neutrality of the animated videos, mak-
ing them adaptable across diverse cultural contexts. The intervention videos can be viewed on
YouTube at the following links:

1. Video A (humour): https://youtu.be/ap8xpyREaTc
2. Video B (analogy): https://youtu.be/fYYBJ0d6glo
3. Video C (emotion): https://youtu.be/ WH5KUhGtfa8

Outcome

We used the Adult Hope Scale, which has been validated in the Chinese adult population, to
assess participants’ level of hope [36,37]. The scale includes 12 items, eight of which are scored
items used to calculate the final hope score, and four are distractor items designed to maintain
engagement and reduce response bias. Each item is rated 1-8, resulting in a total score ranging
from 8-64. Higher scores indicate a higher level of hope. Additionally, participants scoring 46 or
above are classified as the high hope group [38].

Statistical analysis

Baseline characteristics included age, gender, residence, education level, household annual
income, region, and economic belt, which were summarised as means (standard deviations, SDs)
or n/n (%), with baseline comparisons performed using Pearson y? test for categorical variables
and the Kruskal-Wallis test for continuous data. To reflect differences in socioeconomic develop-
ment conditions across regions of China, we divided the country into four economic belts: East,
Central, West, and Northeast [39]. As our main analysis, we first conducted a pooled comparison
of participants in the three intervention groups against the control group, using independent ¢
tests with two-tailed P-values and adhering to the intention-to-treat principle. Furthermore, we
assessed hope scores through six comparisons (each intervention group vs. the control group
and comparisons between intervention groups). We adjusted for multiple pairwise differences
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using the Bonferroni correction [40]. Statistical significance was considered at the 0.05-level,
and the total alpha of 0.05 was evenly split across all co-primary comparisons, so only P-values
(phetemgeneity) less than 0.0083 were deemed significant [41]. For each comparison, we calculated
the absolute difference in means and Cohen’s effect size d (Cohen’s d) along with nominal 99.17%
confidence intervals (CIs) to maintain an overall alpha level of 0.05. Statistical hypothesis testing
was primarily conducted using parametric methods (¢ tests, x* tests) or non-parametric methods
(Kruskal-Wallis rank sum test).

In the main analysis, we treated hope scores as continuous variables to evaluate the intervention’s
effectacross the full range of hope levels. For the sensitivity analysis, we applied a binary classifi-
cation by categorising participants with hope scores of 46 or higher as the ‘high hope’ group. This
allowed us to investigate whether the intervention’s effects observed in the continuous variable
analysis remained consistent when using a threshold-based approach. By comparing the results
of both methods, we aimed to ensure that the intervention’s impact was robust and not depen-
dent on the specific way hope was measured. The same significance level of 0.0083 was used for
this comparison as in the main analysis.
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We performed subgroup analyses across subgroups, with interaction P-values calculated using
likelihood ratio tests. Interaction P-values (p, . ...) below 0.05 were considered statistically sig-
nificant. We distinguished interaction effects, which assess differences in intervention effective-
ness between subgroups, from heterogeneity, which reflects variability in effectiveness within
subgroups [42]. All statistical analyses were performed using R, version 4.1.2 (R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

Sample characteristics

A total of 18422 individuals expressed their interest in participating in the study. Of these, 2279
(12.37%) were excluded for not submitting questionnaires, 939 (5.10%) were excluded for being
under 18 years old or not residing in China, and 2555 (13.87%) were excluded due to reaching full
quotas. Ultimately, 12649 (68.66%) participants were deemed eligible for the trial and were ran-
domly assigned. Of these, 649 were excluded due to inadequate response times or their random
selection as reserves to replace low-quality data. As a result, 12000 participants (65.14%) were
included in the final analysis (Figure S1 in the Online Supplementary Document). The partici-
pants were distributed across 31 of the 32 provinces, autonomous regions, and municipalities in
mainland China (Figure S2 in the Online Supplementary Document). The average age was 44.3
years (SD=14.3), with 5873 (48.9%) women and 6127 (51.1%) men. Among all participants, 4744
(39.5%) resided in rural areas, 3600 (30.0%) had an education level of junior high or lower, 4411
(36.8%) had a family annual income under 90000 Chinese Yuan, 3680 (30.67%) were in the Western
region, and 4440 (37.0%) were in the West economic belt. Baseline characteristics were well bal-
anced across the randomly assigned groups (Table 1). Furthermore, data from the study period
indicated that only five participants (0.04%) had a history of COVID-19.

Overall effectiveness assessment

In the main analysis, participants in the combined intervention groups did not show higher
hope scores compared to those in the control group (mean difference=0.04; 95% CI=-0.32, 0.41,
P=0.81). Specifically, Video A (humour; mean difference=0.03; 99.17% CI=-0.57, 0.64, P=0.89),
Video B (analogy; mean difference=0.28; 99.17% CI=-0.32, 0.88, P=0.22), and Video C (emotion;
mean difference=-0.18; 99.17% CI=-0.78, 0.42, P=0.43) showed no significant effects on hope
scores, indicating no improvement in any intervention group compared to the control group
(Figure 2). In the sensitivity analysis examining high hope levels, no significant differences were
found between the intervention and control groups (Figure S3 in the Online Supplementary
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Table 1. Baseline characteristics across randomisation groups in total study population

Characteristics Overall Control group Video A Video B Video C p-value
(n=12000) (n=3000) (n=3000) (n=3000) (n=3000)
Age, years (mean+SD) 44.3+14.3 44.2+14.4 44.2+14.4 44.1+14.1 44.7+14.4 0.36
Age group, n (%) 0.73
18-29y 2274 (19.0%) 585 (19.5%) 578 (19.3%) 558 (18.6%) 553 (18.4%)
30-39y 2355 (19.6%) 575 (19.2%) 578 (19.3%) 621 (20.7%) 581 (19.4%)
40-49y 2369 (19.7%) 593 (19.8%) 605 (20.2%) 589 (19.6%) 582 (19.4%)
50-59 y 2290 (19.1%) 568 (18.9%) 561 (18.7%) 590 (19.7%) 571 (19.0%) 2
260y 2712 (22.6%) 679 (22.6%) 678 (22.6%) 642 (21.4%) 713 (23.8%) ﬁ
Gender, n (%) 0.25 Ay
Male 6127 (51.1%) 1504 (50.1%) 1521 (50.7%) 1578 (52.6%) 1524 (50.8%) E
Female 5873 (48.9%) 1496 (49.9%) 1479 (49.3%) 1422 (47.4%) 1476 (49.2%)
Residence, n (%) 0.34
Rural 4744 (39.5%) 1163 (38.8%) 1211 (40.4%) 1210 (40.3%) 1160 (38.7%)
Urban 7256 (60.5%) 1837 (61.2%) 1789 (59.6%) 1790 (59.7%) 1840 (61.3%)
Education, n (%) 0.25
Junior high school or below 3600 (30.0%) 866 (28.9%) 903 (30.1%) 891 (29.7%) 940 (31.3%)
High school or technical secondary school 3848 (32.1%) 994 (33.1%) 965 (32.2%) 931 (31.0%) 958 (31.9%)
College diploma or above 4552 (37.9%) 1140 (38.0%) 1132 (37.7%) 1178 (39.3%) 1102 (36.7%)
Total household income, n (%) 0.83
Below 90000 CNY 4411 (36.8%) 1102 (36.7%) 1118 (37.3%) 1096 (36.5%) 1095 (36.5%)
90000 to 180000 CNY 5172 (43.1%) 1296 (43.2%) 1306 (43.5%) 1278 (42.6%) 1292 (43.1%)
Above 180000 CNY 2417 (20.1%) 602 (20.1%) 576 (19.2%) 626 (20.9%) 613 (20.4%)
Region, n (%) 0.71
Northeast China 1120 (9.3%) 272 (9.1%) 312 (10.4%) 270 (9.0%) 266 (8.9%)
East China 2840 (23.7%) 717 (23.9%) 679 (22.6%) 737 (24.6%) 707 (23.6%)
North China 2000 (16.7%) 504 (16.8%) 507 (16.9%) 478 (15.9%) 511 (17.0%)
Central China 1200 (10.0%) 313 (10.4%) 299 (10.0%) 299 (10.0%) 289 (9.6%)
South China 1160 (9.7%) 282 (9.4%) 309 (10.3%) 280 (9.3%) 289 (9.6%)
Southwest China 1880 (15.7%) 453 (15.1%) 463 (15.4%) 488 (16.3%) 476 (15.9%)
Northwest China 1800 (15.0%) 459 (15.3%) 431 (14.4%) 448 (14.9%) 462 (15.4%)
Economic belt, n (%) 0.73
East China 4080 (34.0%) 1024 (34.1%) 1022 (34.1%) 1019 (34.0%) 1015 (33.8%)
Central China 2360 (19.7%) 586 (19.5%) 583 (19.4%) 595 (19.8%) 596 (19.9%)
Northeast China 1120 (9.3%) 272 (9.1%) 312 (10.4%) 270 (9.0%) 266 (8.9%)
West China 4440 (37.0%) 1118 (37.3%) 1083 (36.1%) 1116 (37.2%) 1123 (37.4%)

CNY - Chinese Yuan, SD - standard deviation

Document). Additionally, the comparisons between the intervention groups were also not signif-
icant, indicating no notable differences in the effects of the different intervention videos (Figure
2; Figure S3 in the Online Supplementary Document).

Group Intervention group, n (Mean, SD) Control group, n (Mean, SD) Difference (99.17% Cl) Cohen's d (99.17% CI) P value
Video A vs Control group 3000 ( 46.64 , 8.96 ) 3000 (46.61,8.77) —_———— 0.03 (-0.57 to 0.64) 0.00 (-0.06 to 0.07) 0.89
Video B vs Control group 3000 ( 46.89 , 8.81) 3000 (46.61,8.77 ) — e 0.28(-0.32100.88) 0.03 (-0.04 t0 0.10) 0.22
Video C vs Control group 3000 ( 46.43 , 8.87 ) 3000 (46.61,8.77) N -0.18 (-0.78 to 0.42) -0.02 (-0.09t0 0.05)  0.43
Video A vs Video B 3000 ( 46.64 , 8.96 ) 3000 (46.89 ,8.81) —_— -0.25 (-0.85 to 0.36) -0.03(-0.10t00.04)  0.28
Video A vs Video C 3000 (46.64 ,8.96) 3000 (46.43,8.87) —_—t——————— 0.21(-0.39 to 0.82) 0.02 (-0.04 to 0.09) 0.35
Video B vs Video C 3000 (46.89 ,8.81) 3000 (46.43,8.87) > 046 (-0.14 to 1.06) 0.05 (-0.02 to 0.12) 0.04

T
-0.5

T
05

o

Intervention Better Reference Better

Figure 2. Effects of animated videos on hope. We made six comparisons, adjusting for multiplicity with an a-level of
0.0083 for each comparison; therefore, 99.17% ClIs are reported to maintain an overall a-level of 0.05, and P-values below
0.0083 were considered statistically significant. CI - confidence interval.
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Subgroup analysis

We conducted subgroup analyses for each comparison: Video A (humour) vs. control group, Video
B (analogy) vs. control group, and Video C (emotion) vs. control group. Forest plots illustrating the
effectiveness of each animated video compared to the control group, stratified by age, gender,
residence, education level, household annual income, region, and economic belt, are presented in
Figure S4-6 and Figure S7-9 in the Online Supplementary Document. In these subgroup analyses,
a positive mean difference indicates that the intervention group had higher hope scores or levels
than the control group for the respective characteristic. An analysis of the intervention effects of
the three videos revealed that only Video A showed significant differences across regional sub-
groups (P;,.....ion<0-05). Although no significant heterogeneity was observed within subgroups
(P terogencity”0-0083), Video A demonstrated a positive trend in boosting hope among participants
from the Southern and Southwestern regions compared with the control group.
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DISCUSSION

In this nationwide, single-blind, parallel-group, randomised controlled trial, we measured the
effects of three different approaches to scalable, short, animated entertainment-education vid-
eos on hope scores in a representative sample of Chinese adults. In the overall analysis, no statis-
tically significant differences in mean hope scores were found between any of the intervention
groups and the control group. However, effect sizes (Cohen’s d) indicated that the intervention
effects were small across all comparisons (ranging from —0.03 to 0.05), suggesting that while the
animated videos may have a limited impact on hope scores at the population level, modest inter-
vention effects cannot be ruled out. Given the strict multiple comparison correction (P<0.0083)
and the use 0f 99.17% CIs, it is possible that the study lacked sufficient statistical power to detect
small yet potentially meaningful effects in certain subgroups.

Reasons for insignificant effects

This study did not observe an overall increase in hope levels. We believe that the broader social
context during the pandemic, the short intervention duration, and the characteristics of partic-
ipants recruited online may have influenced the results. First, our findings contradict those of
a more recent study, in which Video C (emotion) was found to boost hope among German adults
[12]. This raises interesting additional questions, beyond those related to East-West cultural dif-
ferences, about the moderating effect of the timing of intervention delivery. The study presented
here was conducted in 2021, at the height of the COVID-19 pandemic when hope levels, globally,
may have been intractably low [43,44]. In contrast, the German study was conducted post-pan-
demic in 2023, when hope levels among the general public may have been comparatively more
responsive to change. It is also possible that the multi-cultural, inclusive approach to character
design used in Video C may have resonated particularly well with an increasingly racially and eth-
nically diverse German population, compared with a relatively homogenous Chinese sample [45].

Second, the SAS videos did not achieve a statistically significant overall improvement in hope
levels, which may be related to the relatively low ‘dose’ of the intervention in this study, as each
video lasted less than three minutes. Research suggests that hope is not merely an emotional
state but a cognitive process that develops through continuous interaction and iteration between
pathways thinking and agency thinking. This process is typically accumulated over time and is
difficult to significantly enhance through short-term interventions. Instead, it requires system-
atic and sustained psychological interventions to be effectively cultivated [46,47]. However, the
short duration of the intervention is a necessary design consideration for such studies, as short
video interventions must be feasible for rapid dissemination on social media. Therefore, future
research could explore optimisation strategies, such as incorporating booster sessions to create
more sustained interventions, thereby enhancing the long-term effects and more effectively cap-
turing the potential impact of micro-interventions [48].
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Third, the lack of significant intervention effects may be related to participant characteristics.
First, since the study recruited participants through an online platform, the sample may be
skewed toward individuals who are more tech-savvy or familiar with digital media, with urban
residents accounting for more than half of the sample. These individuals may have had more prior
exposure to online short videos and educational videos, making them less sensitive to similar
interventions, thereby limiting the intervention’s effectiveness [15]. At the same time, this selec-
tion effect may have excluded individuals who are less familiar with digital media but could be
more influenced by such videos, such as rural residents and older adults, thereby constraining the
potential impact of the intervention [17]. Additionally, most participants came from central, west-
ern, and northeastern regions, with relatively low household income. Given that these regions
have lower levels of economic development and greater household financial pressures, these
factors may further influence mental health conditions and the effectiveness of the interven-
tion [49,50]. Previous studies have shown that individuals experiencing greater financial stress
tend to have lower psychological resilience, and the effectiveness of short-term psychological
interventions may be constrained by external socioeconomic factors [51,52]. Therefore, among
populations facing significant financial stress, short video interventions may be less effective in
enhancing hope, as their potential impact could be offset by deeper socioeconomic challenges.

PAPERS

Subgroup analysis

In the subgroup analysis, we observed significant effects of one approach - that is, the instruc-
tional-humour approach (Video A). There is a large body of communication and marketing
research suggesting that storytelling and humour can effectively engage audiences and shift
mindsets [53-55]. This is because humorous narratives are highly relatable to everyday life and
can help alleviate stress, making educational content more easily accepted [56]. Specifically, after
viewing Video A, ‘Grandma Knows Best,’ which features a quirky grandmother as the main pro-
ponent of vaccines in her family, participants in the Southern and Southwestern regions of China
showed significantly higher hope levels than participants in other regions. South China is home
to Shenzhen, a city and special economic zone known for its entrepreneurial, innovative, and
competition-based culture. In the media, this region has sometimes been called ‘China’s Silicon
Valley.’ Economic and cultural characteristics of this region may more closely resemble so-called
‘Western values,” and therefore, may also predict a general openness to humour in the southern
Chinese subgroups of our study population [57]. Research suggests that some cultural differ-
ences exist in receptivity to humour, with Western cultures potentially viewing humour more
positively than traditional Chinese cultures [57]. In Video A, the main source of humour derives
from the main character’s use of unconventional and unexpected methods to convince her fam-
ily to get vaccinated. The fact that this video boosted hope more effectively within Southern and
Southwestern Chinese participants may reflect underlying cultural differences in responsive-
ness to humour-based communication.

Video B uses the analogy of a ‘caged bird’ to represent individuals confined to their homes during
the global lockdowns of COVID-19, conveying the message that ‘vaccination is the key to regaining
freedom. However, the extent to which an analogy resonates with an audience largely depends
on their familiarity with the metaphorical imagery. If the audience lacks prior knowledge or
associative understanding of the analogy, the difficulty of decoding the message increases, sig-
nificantly reducing its persuasive power [58]. Moreover, during the pandemic, high stress levels
and information overload made the public more inclined to accept clear and direct authoritative
health information [59]. Research has shown that ambiguous or obscure health communication
can lead to misunderstanding and distrust. For example, a survey on vaccine-hesitant individu-
als in Germany found that over one-third of respondents became more sceptical about vaccine
safety due to health information being ‘difficult to understand or insufficiently comprehensive
[60].” This suggests that clear and easily interpretable messages are essential for enhancing the
credibility of health communication, whereas complex analogies or metaphorical expressions
may reduce message acceptability and impact.
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Video C adopts an emotion-driven approach, depicting the struggles of a socially isolated pro-
tagonist during the pandemic. However, Chinese culture places greater emphasis on collectivist
narratives rather than focusing on individual emotional suffering and experiences of loneliness.
Research indicates that during the pandemic, Chinese audiences were more likely to engage with
health messages that emphasised collective values rather than narratives centred on individual
hardships [16]. Furthermore, in a collectivist cultural context, people generally tend to suppress
the expression of negative emotions, which may have contributed to the video’s limited effective-
ness in resonating with the audience [61].

Limitations

This study’s strengths lie in its robust design, with a randomised controlled trial ensuring
high internal validity and a large, diverse sample enhancing statistical power. However, sev-
eral limitations should be acknowledged. First, our sample was recruited through online plat-
forms and may not fully represent the broader Chinese population, particularly individuals
with limited digital access, such as older adults and those in rural areas. Although quota sam-
pling was used to ensure diversity across key demographic characteristics such as age, gen-
der, and urban-rural residence, this approach cannot entirely eliminate selection bias. Future
studies could employ a combination of recruitment strategies, including offline approaches,
to better capture underrepresented populations. However, given that short, animated enter-
tainment-education videos are primarily disseminated via social media, our sample is likely
well-suited for testing such interventions, as it closely approximates the actual target audi-
ence. Second, our evaluation primarily focused on the immediate impact of the intervention
on hope levels, without follow-up assessments to examine the persistence of its effects. While
measuring immediate responses provides valuable insights into short-term changes, the long-
term sustainability of the intervention’s effects remains uncertain. Future research should
incorporate longitudinal follow-ups to assess the durability of these effects. Finally, the use
of self-reported measures may introduce social desirability bias or recall errors, potentially
influencing participants’ responses. While such limitations are common in survey-based stud-
ies, future research could integrate objective behavioural measures to provide a more accu-
rate assessment of intervention effectiveness.
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Recommendations for improvement

Future efforts should focus on further improving and expanding the use of short animated video
interventions to enhance their practical applicability and scalability. First, narrative techniques
can be optimised by incorporating more universally relatable social roles or allegorical stories
to improve cross-cultural applicability, making humour, emotional expression, and analogies
more aligned with Chinese cultural contexts. Second, broader testing should be conducted to
reduce potential biases introduced by online recruitment. Future studies could utilise more
nationally representative survey data or offline experiments to validate intervention effective-
ness. Additionally, dissemination strategies should be optimised by deploying videos across var-
ious platforms (e.g. WeChat, Douyin) to assess audience reception across different demographic
groups. In terms of intervention design, more flexible strategies should be explored, such as test-
ing different intervention durations to determine the optimal format, comparing the effects of
multiple exposures vs. single viewings, and using randomised follow-up assessments to evaluate
the persistence of intervention effects, allowing for a more comprehensive understanding of its
impact mechanisms. Finally, to accommodate diverse cultural contexts and health concerns, it
is essential to conduct thorough research on the languages, customs, and health challenges of
different countries and regions. Video content and narrative styles should be adapted accord-
ingly to align with local sociocultural contexts, thereby improving the acceptability and effec-
tiveness of the intervention.
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CONCLUSIONS

Although the intervention effects of single-exposure, short-duration, language-free SAS videos
were limited in this study, the increasing global socio-political instability and rising levels of
loneliness underscore the growing importance of exploring scalable and accessible interven-
tions to enhance hope in the post-pandemic era. Future research should continue to refine nar-
rative techniques, test interventions across more diverse populations, and design more flexible
intervention formats. Additionally, further exploration is needed to assess the long-term effects
of such interventions, fully leverage their potential for cultural adaptation in health communi-
cation strategies, and enhance their applicability in a global context.

Ethics statement: This study was approved by the Ethics Committee of the Basic Medical College, Peking Union Medi-
cal College on 10 March 2021 (identifier: 062-2021).

Data availability: The individual-level datasets generated and analysed during the current study are not publicly avail-
able due to avoid risk of participant re-identification but are available from the corresponding author on reasonable
request.

Funding: Research reported in this publication was supported by the Chinese Academy of Medical Sciences & Peking
Union Medical College under Project Number 2024-CFT-QT-034, and Horizon Europe (HORIZON-MSCA-2021-SE-01)
(Project 101086139 - PoPMeD-SuSDeV). The content is solely the responsibility of the authors and does not necessarily
represent the official views of the funding agencies. The study funder had no role in study design; collection, manage-
ment, analysis, and interpretation of data; writing of the report; nor the decision to submit the report for publication,
or authority over any of these activities.

Authorship contributions: WC and MA are co-first authors. TB, CW, and SC are co-senior authors. SC and CW are
co-corresponding authors. SC, CW, and TB completed funding acquisition. SC, MA, TB, WC, and CW contributed to
the study concept and design. SC and CW provided resource support, contributing to the project implementation. SC
and WC were responsible for coordinating resources and led the coordination and implementation. WC and MA col-
lected data. WC, MA, SC, and TB conducted the sample size analyses and contributed to the analysis plan. WC and MA
wrote the first draft of the paper. PG, MA, TB, SC, and CW critically revised the manuscript for important intellectual
content. All authors contributed to literature review. All authors reviewed and approved the final manuscript before
submission.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the
corresponding author) and disclose no relevant interests.

Additional material

Online Supplementary Document

1 Snyder CR, Rand KL, Sigmon DR. Hope theory: A member of the positive psychology family. Handbook of pos-
itive psychology. New York, NY, US: Oxford University Press; 2002.

2 Adam M, Mohan D, Forster S, Chen S, Gates J, Yu F, et al. Hope as a predictor for COVID-19 vaccine uptake in
the US: a cross-sectional survey of 11,955 adults. Hum Vaccin Immunother. 2022;18:2072138. Medline:35659447
d0i:10.1080/21645515.2022.2072138

REFERENCES

3 Mayer Y, Etgar S, Shiffman N, Bloch Y, Mendlovic S, Lurie I. Hope as a predictor for COVID-19 vaccine uptake.
Hum Vaccin Immunother. 2021;17:4941-5. Medline:34714728 doi:10.1080/21645515.2021.1989911

4 Fiske A, Schonweitz F, Eichinger J, Zimmermann B, Hangel N, Sierawska A, et al. The COVID-19 Vaccine: Trust,
doubt, and hope for a future beyond the pandemic in Germany. PLoS One. 2022;17:e0266659. Medline:35390085
doi:10.1371/journal.pone.0266659

5 Wang X. Putting Emotions in the Health Belief Model: The Role of Hope and Anticipated Guilt on the Chinese’s
Intentions to Get COVID-19 Vaccination. Health Commun. 2023;38:2491-500. Medline:35658753 d0i:10.1080/1
0410236.2022.2078925

6 Dubé E, Gagnon D, MacDonald NE. Strategies intended to address vaccine hesitancy: Review of published
reviews. Vaccine. 2015;33:4191-203. Medline:25896385 d0i:10.1016/j.vaccine.2015.04.041

7 Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger J. Vaccine hesitancy: an overview. Hum Vaccin
Immunother. 2013;9:1763-73. Medline:23584253 do0i:10.4161/hv.24657

8 Troiano G, Nardi A. Vaccine hesitancy in the era of COVID-19. Public Health. 2021;194:245-51. Medline:33965796
d0i:10.1016/j.puhe.2021.02.025

www.jogh.org e doi: 10.7189/jogh.15.04140 11 2025 e Vol. 15 ¢ 04140

PAPERS



https://jogh.org/documents/2025/jogh-15-04140-s001.pdf
https://pubmed.ncbi.nlm.nih.gov/35659447
https://doi.org/10.1080/21645515.2022.2072138
https://pubmed.ncbi.nlm.nih.gov/34714728
https://doi.org/10.1080/21645515.2021.1989911
https://pubmed.ncbi.nlm.nih.gov/35390085
https://doi.org/10.1371/journal.pone.0266659
https://pubmed.ncbi.nlm.nih.gov/35658753
https://doi.org/10.1080/10410236.2022.2078925
https://doi.org/10.1080/10410236.2022.2078925
https://pubmed.ncbi.nlm.nih.gov/25896385
https://doi.org/10.1016/j.vaccine.2015.04.041
https://pubmed.ncbi.nlm.nih.gov/23584253
https://doi.org/10.4161/hv.24657
https://pubmed.ncbi.nlm.nih.gov/33965796
https://doi.org/10.1016/j.puhe.2021.02.025

95
s
=
=
A

Chenetal.

95}
25
QO
Z
=
~
=
23
25
~

9 Petersen MB, Christiansen LE, Bor A, Lindholt MF, Jorgensen F, Adler-Nissen R, et al. Communicate hope
to motivate the public during the COVID-19 pandemic. Sci Rep. 2022;12:2502. Medline:35169174 do0i:10.1038/
$41598-022-06316-2

10 Prestin A. The pursuit of hopefulness: Operationalizing hope in entertainment media narratives. Media
Psychol. 2013;16:318-46. d0i:10.1080/15213269.2013.773494

11 Prestin A, Nabi R. Media Prescriptions: Exploring the Therapeutic Effects of Entertainment Media on Stress
Relief, Illness Symptoms, and Goal Attainment. ] Commun. 2020;70:145-70. doi:10.1093/joc/jqaa001

12 Liu S, Haucke M, Wegner L, Gates J, Barnighausen T, Adam M. Evidence-based health messages increase
intention to cope with loneliness in Germany: a randomized controlled online trial. NPJ Digit Med. 2024;7:105.
Medline:38684903 d0i:10.1038/s41746-024-01096-7

13 Wang K, Wong EL, Ho KF, Cheung AW, Yau PS, Dong D, et al. Change of Willingness to Accept COVID-19 Vaccine
and Reasons of Vaccine Hesitancy of Working People at Different Waves of Local Epidemic in Hong Kong, China:
Repeated Cross-Sectional Surveys. Vaccines (Basel). 2021;9:62. Medline:33477725 doi:10.3390/vaccines9010062

14 LiJ, ChenY, Zhao X, Yang X, Wang F. COVID-19 vaccine-related misinformation identification among Chinese
residents during a regional outbreak. Front Public Health. 2023;11:1258466. Medline:37869207 do0i:10.3389/
fpubh.2023.1258466

15Liu Y, Ge X, Wang Y, Yang X, Liu S, Xu C, et al. Urban-Rural Differences in the Association Between Internet
Use Trajectories and Depressive Symptoms in Chinese Adolescents: Longitudinal Observational Study. ] Med
Internet Res. 2025;27:€63799. Medline:39919294 do0i:10.2196/63799

16 Fu C, Lyu X, Mi M. Collective Value Promotes the Willingness to Share Provaccination Messages on Social Media
in China: Randomized Controlled Trial. JMIR Form Res. 2022;6:€35744. Medline:36067417 do0i:10.2196/35744

17 ZhangR, SuY, Lin Z, Hu X. The impact of short video usage on the mental health of elderly people. BMC Psychol.
2024;12:612. Medline:39482710 doi:10.1186/s40359-024-02125-6

18 Beleites F, Adam M, Favaretti C, Hachaturyan V, Kiithn T, Birnighausen T, et al. Evaluating the impact of
short animated videos on COVID-19 vaccine hesitancy: An online randomized controlled trial. Internet Interv.
2023;35:100694. Medline:38149090 doi:10.1016/j.invent.2023.100694

19 Adam M, Béarnighausen T, McMahon SA. Design for extreme scalability: A wordless, globally scalable COVID-19
prevention animation for rapid public health communication. J Glob Health. 2020;10:010343. Medline:32411360
doi:10.7189/jogh.10.010343

20 Adam M, Kwinda Z, Dronavalli M, Leonard E, Nguyén VK, Tshivhase V, et al. Effect of Short, Animated Video
Storytelling on Maternal Knowledge and Satisfaction in the Perinatal Period in South Africa: Randomized
Controlled Trial. ] Med Internet Res. 2023;25:€47266. Medline:37831505 doi:10.2196/47266

21 Supady A, Nguyen K, Aziz MAE, Uberreiter C, Birnighausen T, Adam M. A short, animated storytelling video
about sodium intake as a major cardiovascular risk factor and recommendations for a healthy diet: an online,
randomized, controlled trial. Trials. 2023;24:390. Medline:37296468 do0i:10.1186/s13063-023-07418-6

22 Favaretti C, Adam M, Greuel M, Hachaturyan V, Gates J, Birnighausen T, et al. Participant engagement with
a short, wordless, animated video on COVID-19 prevention: a multi-site randomized trial. Health Promot Int.
2023;38:daab179. Medline:35137068 do0i:10.1093/heapro/daab179

23 Favaretti C, Vandormael A, Hachaturyan V, Greuel M, Gates J, Birnighausen T, et al. Participant Engagement
and Reactance to a Short, Animated Video About Added Sugars: Web-based Randomized Controlled Trial. JMIR
Public Health Surveill. 2022;8:€29669. Medline:35072639 do0i:10.2196/29669

24 Adam M, Chase RP, McMahon SA, Kuhnert K-L, Johnston J, Ward V, et al. Design preferences for global scale:
a mixed-methods study of “glocalization” of an animated, video-based health communication intervention.
BMC Public Health. 2021;21:1223. Medline:34172016 do0i:10.1186/s12889-021-11043-w

25Vandormael A, Adam M, Greuel M, Gates J, Favaretti C, Hachaturyan V, etal. The Effect of a Wordless, Animated,
Social Media Video Intervention on COVID-19 Prevention: Online Randomized Controlled Trial. JMIR Public
Health Surveill. 2021;7:e29060. Medline:34174778 d0i:10.2196/29060

26 Freeman D, Loe BS, Yu L-M, Freeman J, Chadwick A, Vaccari C, et al. Effects of different types of written vac-
cination information on COVID-19 vaccine hesitancy in the UK (OCEANS-III): a single-blind, parallel-group,
randomised controlled trial. Lancet Public Health. 2021;6:e416-27. Medline:33991482 do0i:10.1016/S2468-
2667(21)00096-7

27 Walter SD. The feasibility of matching and quota sampling in epidemiologic studies. Am J Epidemiol.
1989;130:379-89. Medline:2665478 doi:10.1093/oxfordjournals.aje.a115344

28 Im EO, Chee W. Quota sampling in internet research: practical issues. Comput Inform Nurs. 2011;29:381-5.
Medline:20975541 doi:10.1097/NCN.0b013e3181f9dc45

2025 e Vol. 15 ¢ 04140 12 www.jogh.org e doi: 10.7189/jogh.15.04140


https://pubmed.ncbi.nlm.nih.gov/35169174
https://doi.org/10.1038/s41598-022-06316-2
https://doi.org/10.1038/s41598-022-06316-2
https://doi.org/10.1080/15213269.2013.773494
https://doi.org/10.1093/joc/jqaa001
https://pubmed.ncbi.nlm.nih.gov/38684903
https://pubmed.ncbi.nlm.nih.gov/38684903
https://doi.org/10.1038/s41746-024-01096-7
https://pubmed.ncbi.nlm.nih.gov/33477725
https://doi.org/10.3390/vaccines9010062
https://pubmed.ncbi.nlm.nih.gov/37869207
https://doi.org/10.3389/fpubh.2023.1258466
https://doi.org/10.3389/fpubh.2023.1258466
https://pubmed.ncbi.nlm.nih.gov/39919294
https://doi.org/10.2196/63799
https://pubmed.ncbi.nlm.nih.gov/36067417
https://doi.org/10.2196/35744
https://pubmed.ncbi.nlm.nih.gov/39482710
https://doi.org/10.1186/s40359-024-02125-6
https://pubmed.ncbi.nlm.nih.gov/38149090
https://doi.org/10.1016/j.invent.2023.100694
https://pubmed.ncbi.nlm.nih.gov/32411360
https://doi.org/10.7189/jogh.10.010343
https://pubmed.ncbi.nlm.nih.gov/37831505
https://doi.org/10.2196/47266
https://pubmed.ncbi.nlm.nih.gov/37296468
https://doi.org/10.1186/s13063-023-07418-6
https://pubmed.ncbi.nlm.nih.gov/35137068
https://doi.org/10.1093/heapro/daab179
https://pubmed.ncbi.nlm.nih.gov/35072639
https://doi.org/10.2196/29669
https://pubmed.ncbi.nlm.nih.gov/34172016
https://doi.org/10.1186/s12889-021-11043-w
https://pubmed.ncbi.nlm.nih.gov/34174778
https://doi.org/10.2196/29060
https://pubmed.ncbi.nlm.nih.gov/33991482
https://doi.org/10.1016/S2468-2667(21)00096-7
https://doi.org/10.1016/S2468-2667(21)00096-7
https://pubmed.ncbi.nlm.nih.gov/2665478
https://doi.org/10.1093/oxfordjournals.aje.a115344
https://pubmed.ncbi.nlm.nih.gov/20975541
https://pubmed.ncbi.nlm.nih.gov/20975541
https://doi.org/10.1097/NCN.0b013e3181f9dc45

Animated videos on hope in China

29 National Bureau of Statistics of China. The urban-rural composition of the population by region and the birth
rate, death rate, and natural growth rate (2018). China Statistical Yearbook. 2019. Available: http://www.stats.
gov.cn/sj/ndsj/2019/indexch.htm. Accessed: 27 July 2024.

30 Adam M, Chase RP, McMahon SA, Kuhnert KL, Johnston J, Ward V, et al. Design preferences for global scale:
a mixed-methods study of “glocalization” of an animated, video-based health communication intervention.
BMC Public Health. 2021;21:1223. Medline:34172016 do0i:10.1186/s12889-021-11043-w

31 Chita-Tegmark M, Gravel JW, Serpa MdLB, Domings Y, Rose DH. Using the Universal Design for
Learning Framework to Support Culturally Diverse Learners. Journal of Education. 2012;192:17-22.
doi:10.1177/002205741219200104

REFERENCES

32 Refiosa MDC, Wachinger J, Guevarra JR, Landicho-Guevarra J, Aligato MF, Endoma V, et al. Human-centred
design bolsters vaccine confidence in the Philippines: results of a randomised controlled trial. BMJ Glob Health.
2023;8:e012613. Medline:37865401 doi:10.1136/bmjgh-2023-012613

PAPERS

33 Verma A. Optimizing Health Communication Noticeability with Visual Design and Humor: An Applied
Approach for COVID-19 Public Messaging. ] Health Commun. 2022;27:262-9. Medline:35786314 do0i:10.1080/1
0810730.2022.2089782

34 Galesic M, Garcia-Retamero R, Garcia-Retamero R. Using Analogies to Communicate Information about Health
Risks. Appl Cogn Psychol. 2013;27:33-42. d0i:10.1002/acp.2866

35 Dunlop S, Wakefield M, Kashima Y. Can You Feel It? Negative Emotion, Risk, and Narrative in Health
Communication. Media Psychol. 2008;11:52-75. d0i:10.1080/15213260701853112

36 Snyder CR, Harris C, Anderson JR, Holleran SA, Irving LM, Sigmon ST, et al. The will and the ways: devel-
opment and validation of an individual-differences measure of hope. J Pers Soc Psychol. 1991;60:570-85.
Medline:2037968 d0i:10.1037/0022-3514.60.4.570

37 Li MY, Yang YL, Liu L, Wang L. Effects of social support, hope and resilience on quality of life among Chinese
bladder cancer patients: a cross-sectional study. Health Qual Life Outcomes. 2016;14:73. Medline:27153944
do0i:10.1186/s12955-016-0481-z

38 Snyder CR, Shorey HS, Cheavens J, Pulvers KM, Adams Iii VH, Wiklund C. Hope and academic success in col-
lege. J Educ Psychol. 2002;94:820-6. d0i:10.1037/0022-0663.94.4.820

39 National Bureau of Statistics. How economic belts are divided 2023. Available: https://www.stats.gov.cn/hd/
cjwtjd/202302/t20230207_1902279.html. Accessed: 20 July 2024.

40 VanderWeele TJ, Mathur MB. SOME DESIRABLE PROPERTIES OF THE BONFERRONI CORRECTION: IS THE
BONFERRONI CORRECTION REALLY SO BAD? Am J Epidemiol. 2019;188:617-8. Medline:30452538 doi:10.1093/
aje/kwy250

41 Curran-Everett D. Multiple comparisons: philosophies and illustrations. Am J Physiol Regul Integr Comp
Physiol. 2000;279:R1-8. Medline:10896857 do0i:10.1152/ajpregu.2000.279.1.R1

42 Assmann SF, Pocock SJ, Enos LE, Kasten LE. Subgroup analysis and other (mis)uses of baseline data in clinical
trials. Lancet. 2000;355:1064-9. Medline:10744093 do0i:10.1016/S0140-6736(00)02039-0

43 Walsh F. Loss and Resilience in the Time of COVID-19: Meaning Making, Hope, and Transcendence. Fam
Process. 2020;59:898-911. Medline:32678915 doi:10.1111/famp.12588

44 Yildirim M, Arslan G. Exploring the associations between resilience, dispositional hope, preventive behaviours,
subjective well-being, and psychological health among adults during early stage of COVID-19. Curr Psychol.
2022;41:5712-22, Medline:33223782 d0i:10.1007/s12144-020-01177-2

45 Osler A. Education, migration and citizenship in Europe: untangling policy initiatives for human rights and
racial justice. Intercult Educ. 2020;31:562-77. d0i:10.1080/14675986.2020.1794231

46 Snyder CR. Hope Theory: Rainbows in the Mind. Psychol Inq. 2002;13:249-75. d0i:10.1207/S15327965PL11304_01

47 Schrank B, Brownell T, Tylee A, Slade M. Positive psychology: an approach to supporting recovery in mental
illness. East Asian Arch Psychiatry. 2014;24:95-103. Medline:25316800

48 Wedgeworth ML, Eyer JC, March AL, Feldman DB. Hoping to Pass: Randomized Trial of a One-Time Hope
Intervention on Standardized Exam Passing Rates in BSN Students. ] Am Psychiatr Nurses Assoc. 2021;27:9-21.
Medline:33012243 d0i:10.1177/1078390320962185

49ZhaoJ, Wang X, XuS, Yan W, Wang J, Wang E, et al. The influence of lifestyle habits on levels of depression among
rural middle school students in Northeastern China. Front Public Health. 2024;12:1293445. Medline:38347930
doi:10.3389/fpubh.2024.1293445

50 Niu Y, Guo X, Cai H, Luo L. The relation between family socioeconomic status and depressive symptoms
among children and adolescents in mainland China: a meta-analysis. Front Public Health. 2024;11:1292411.
Medline:38264252 doi:10.3389/fpubh.2023.1292411

www.jogh.org e doi: 10.7189/jogh.15.04140 13 2025 e Vol. 15 ¢ 04140


https://pubmed.ncbi.nlm.nih.gov/34172016
https://doi.org/10.1186/s12889-021-11043-w
https://doi.org/10.1177/002205741219200104
https://pubmed.ncbi.nlm.nih.gov/37865401
https://doi.org/10.1136/bmjgh-2023-012613
https://pubmed.ncbi.nlm.nih.gov/35786314
https://doi.org/10.1080/10810730.2022.2089782
https://doi.org/10.1080/10810730.2022.2089782
https://doi.org/10.1002/acp.2866
https://doi.org/10.1080/15213260701853112
https://pubmed.ncbi.nlm.nih.gov/2037968
https://pubmed.ncbi.nlm.nih.gov/2037968
https://doi.org/10.1037/0022-3514.60.4.570
https://pubmed.ncbi.nlm.nih.gov/27153944
https://doi.org/10.1186/s12955-016-0481-z
https://doi.org/10.1037/0022-0663.94.4.820
https://pubmed.ncbi.nlm.nih.gov/30452538
https://doi.org/10.1093/aje/kwy250
https://doi.org/10.1093/aje/kwy250
https://pubmed.ncbi.nlm.nih.gov/10896857
https://doi.org/10.1152/ajpregu.2000.279.1.R1
https://pubmed.ncbi.nlm.nih.gov/10744093
https://doi.org/10.1016/S0140-6736(00)02039-0
https://pubmed.ncbi.nlm.nih.gov/32678915
https://doi.org/10.1111/famp.12588
https://pubmed.ncbi.nlm.nih.gov/33223782
https://doi.org/10.1007/s12144-020-01177-2
https://doi.org/10.1080/14675986.2020.1794231
https://doi.org/10.1207/S15327965PLI1304_01
https://pubmed.ncbi.nlm.nih.gov/25316800
https://pubmed.ncbi.nlm.nih.gov/33012243
https://pubmed.ncbi.nlm.nih.gov/33012243
https://doi.org/10.1177/1078390320962185
https://pubmed.ncbi.nlm.nih.gov/38347930
https://doi.org/10.3389/fpubh.2024.1293445
https://pubmed.ncbi.nlm.nih.gov/38264252
https://pubmed.ncbi.nlm.nih.gov/38264252
https://doi.org/10.3389/fpubh.2023.1292411

Chenetal.

51 Wan J, Liu L, Chen Y, Zhang T, Huang J. Psychological resilience matters in the relationship between the
decline in economic status and adults’ depression half a year after the outbreak of the COVID-19 pandemic.
Front Psychiatry. 2023;14:1239437. Medline:37743994 do0i:10.3389/fpsyt.2023.1239437

52 Kirkbride JB, Anglin DM, Colman I, Dykxhoorn J, Jones PB, Patalay P, et al. The social determinants of
mental health and disorder: evidence, prevention and recommendations. World Psychiatry. 2024;23:58-90.
Medline:38214615 d0i:10.1002/wps.21160

95}
25
QO
Z
=
o=
=
23
25
~

53 Coker KK, Flight RL, Baima DM. Video storytelling ads vs argumentative ads: how hooking viewers enhances
consumer engagement. J Res Interact Mark. 2021;15:602-22. doi:10.1108/JRIM-05-2020-0115

54 Borum Chattoo C, Feldman LA. Storytelling for Social Change: Leveraging Documentary and Comedy for Public
Engagement in Global Poverty. ] Commun. 2017;67:678-701. doi:10.1111/jcom.12318

55 Kasilingam D, Ajitha S. Storytelling in advertisements: understanding the effect of humor and drama on the
attitude toward brands. ] Brand Manag. 2022;29:341-62. doi:10.1057/s41262-021-00253-7

95
s
=
=
A

56 Baumeister R, Fischer F. Effects of humor in health communication: Experimental evidence for video sequences
aiming to increase the willingness to donate organs. Front Public Health. 2021;9:651736. Medline:34249832
doi:10.3389/fpubh.2021.651736

57 Yue X, Jiang F, Lu S, Hiranandani N. To Be or Not To Be Humorous? Cross Cultural Perspectives on Humor.
Front Psychol. 2016;7:1495. Medline:27757091 doi:10.3389/fpsyg.2016.01495

58 Rasse C, Diehl S, Terlutter R. How Metaphors May Enhance Health Communication: The Case of Dry Eye
Syndrome. Health Commun. 2025:1-14. Medline:39962340 doi:10.1080/10410236.2025.2464304

59 Ruiz S, Okere UC, Eggers M, O’Leary C, Politi M, Wan F, et al. Eliciting Opinions on Health Messaging During
the COVID-19 Pandemic: Qualitative Survey Study. JMIR Hum Factors. 2023;10:e39697. Medline:36848256
d0i:10.2196/39697

60 Wegwarth O, Hertwig R, Giese H, Fineberg HV. The impact of nontransparent health communication during the
COVID-19 pandemic on vaccine-hesitant people’s perception of vaccines. Front Public Health. 2024;11:1256829.
Medline:38259765 doi:10.3389/fpubh.2023.1256829

61GaoY, Yao W, GuoY, Liao Z. The Effect of Collectivism on Mental Health during COVID-19: A Moderated Mediation
Model. Int J Environ Res Public Health. 2022;19:15570. Medline:36497645 do0i:10.3390/ijerph192315570

2025 e Vol. 15 ¢ 04140 14 www.jogh.org e doi: 10.7189/jogh.15.04140


https://pubmed.ncbi.nlm.nih.gov/37743994
https://doi.org/10.3389/fpsyt.2023.1239437
https://pubmed.ncbi.nlm.nih.gov/38214615
https://pubmed.ncbi.nlm.nih.gov/38214615
https://doi.org/10.1002/wps.21160
https://doi.org/10.1108/JRIM-05-2020-0115
https://doi.org/10.1111/jcom.12318
https://doi.org/10.1057/s41262-021-00253-7
https://pubmed.ncbi.nlm.nih.gov/34249832
https://doi.org/10.3389/fpubh.2021.651736
https://pubmed.ncbi.nlm.nih.gov/27757091
https://doi.org/10.3389/fpsyg.2016.01495
https://pubmed.ncbi.nlm.nih.gov/39962340
https://doi.org/10.1080/10410236.2025.2464304
https://pubmed.ncbi.nlm.nih.gov/36848256
https://doi.org/10.2196/39697
https://pubmed.ncbi.nlm.nih.gov/38259765
https://pubmed.ncbi.nlm.nih.gov/38259765
https://doi.org/10.3389/fpubh.2023.1256829
https://pubmed.ncbi.nlm.nih.gov/36497645
https://doi.org/10.3390/ijerph192315570

