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Abstract: Media has become an effective medium for disseminating health information in an explicit manner
that satisfies the needs of the general public. This study investigates the effects of exposure to animated videos
of dental procedures on patients' anxiety levels and decision-making. Animated videos have emerged as useful
tools for presenting complicated medical information in an accessible and educating manner in the ever-
changing world of health communication. A quantitative methodology was employed using a series of
experiments on two groups: the experimental group received the intervention (Animated video of a procedure)
and in-person consultation by the healthcare provider. The control group only received in-person consultation.
The study's results revealed that exposure to animated videos might help patients reduce their anxiety and
improve their decision-making regarding their treatment options before dental procedures. The findings show
that age and gender may not be the predictors of anxiety levels and preparedness for decision-making.
Educational level significantly affects the patient in alleviating anxiety and demonstrating more preparedness
for decision-making.
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Introduction

Nowadays, people are more concerned and aware of their disease management because of health information
available through various mediums to improve treatment outcomes. Unfortunately, offering extensive online
and offline information does not necessarily result in educated health behaviors. In a world where people,
especially literate communities, check social media for health information more frequently than they consult
their doctors, knowing the repercussions of accessing online resources is critical for keeping up with changing
healthcare practices (Cuan-Baltazar et al., 2020). Recognition of distinguishing elements that increase user
engagement and message transmission through social media is a viable strategy in health communication. The
continuous progress in animation development is being represented in related fields such as infotainment and
even relaxation (Khan & Khanum.,2021). Animations have become a powerful and emerging medium to cater to
larger audiences, resulting in its popularity and use worldwide (Khanum et al., 2015).

Hi: Patients exposed to animated videos before dental procedures will experience significantly lower anxiety.

H2: Patients exposed to animated videos before dental procedures will demonstrate more preparedness for

their decision-making.

Health Communication

Digital media delivers health information on various health issues to the general public, patients, and healthcare
professionals as this information may solve their health-related issues. Social media allows information to be
provided in formats other than text, which helps bring health information to audiences with particular
requirements. Patients use a variety of social media channels to communicate with other patients and their
clinicians. The general population uses these social media platforms to acquire health information for diseases,
symptoms, and diagnostics, as well as personal healthcare choices to make treatment options. Websites give
users access to specialized resources while enabling healthcare providers to transfer health information to
patients and the general public. (Moorhead et al., 2013).
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Health Literacy Levels in Urban and Rural Populations of Pakistan

Health literacy can be defined as a person’s capability to comprehend information in such a way as to
promote health practices by WHO. Verbal communication may be more successful for populations with
minimal health literacy because no reading is required. Furthermore, people living in the rural areas of
Pakistan with low health literacy frequently lack health-related prior knowledge, which requires increased
efforts of healthcare professionals to communicate a message to the patient. Even the people living in the
urban areas of Pakistan, when confronted with health-related knowledge, those with low health literacy
levels have to experience more cognitive information overload. Reducing cognitive load by designing
information to facilitate processing may be essential for persons with inadequate health literacy. It is
evident from the research that verbal text (rather than written text) has a positive effect on memory and
retention of information among those with low health literacy (Abdullah et al., 2020).

Technological Integration in Health Communication

Various individuals, governmental or private entities, and media platforms disseminate health information
to patients in written, electronic, and audiovisual formats. Patient information content plays a significant
role in increasing patients' health literacy. The strengthened clinician-patient relationship can be achieved
by improved healthcare technological advancement that provides a foundation for collaborative decision -
making, and the patient's health (Mehrabi et al., 2024). Health information in the form of animated videos
created via multimedia addresses inadequacies in conventional oral and written methods of delivering
information to patients. Health-related information by watching simple animated videos that integrate
speech and images, catering to patients of various ages and educational levels (Yang et al., 2021) to better
understand health issues and their treatments.

Transformation of the Traditional Healthcare Industry into Digital Avenues

The cultural transformation of the traditional healthcare industry into digital health settings demonstrates
how technological advancements make health information available to healthcare providers and health
information seekers, which leads to shared decision-making. Technology breakthroughs are increasingly
linked to healthcare systems worldwide, which has brought a paradigm change (Mesko et al., 2017). Poor
socio-economic and environmental conditions make it difficult for most of the population to opt for
treatment options (Braveman et al., 2011). Poor health conditions are caused due to poverty and the poor
socio-economic status of the majority of Pakistan's population. Improving public health in numerous
places requires education, economic stability, access to modern diagnostic equipment, and regular contact
with physicians, among other things. Most of the patients in Pakistan don't utilize state-owned medical
facilities due to poor quality and unreliability of the healthcare system (Meppelink, 2016).

Lower Oral Health Communication and Literacy

Inadequate health information can be a hindrance to efficient patient-dentist communication.
Understanding complex surgical procedures through verbal communication with patients may pose a
challenging situation for patients with low literacy levels. There exists an association between existing
knowledge and the oral health condition of the patient. Patients with low educational backgrounds are
more prone to oral diseases, and this population may be facing challenges in accessing oral health
preventive measures due to poor socio-economic conditions. Rural populations have lower health
information than urban residents. Gender, educational level, financial position, and dental treatment
access are widely recognized risks for poor dental health (Baskaradoss, 2018).

Theoretical Framework

This study will adopt the Cognitive Theory of Multimedia Learning (CTML)by Richard Mayer (1997) as a
theoretical framework for understanding how it will help patients reduce anxiety and make informed
decisions. It states that learning is enhanced by integrating words and pictures rather than when only
words are used for a specific purpose. The CTML by Richard Mayer uses cognitive designs for effective
learning. Books with texts and pictures or computer-based resources with images and words can be used
as multimedia instructions. The theory defines how a person receives these shown pictures and then
connects them to their previous knowledge to generate new information. CTML recommends instructional
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goals based on certain principles to help users create cohort information. The three instructional design
goals are to minimize unnecessary data processing, manage important information processing, and
promote generative processing to generate cohort information (Mayer, 2009).

By using the principles of CTML, healthcare professionals may design health information in a way that
effectively alleviates anxiety and facilitates decision-making. The use of multimedia interventions has
become a common practice in recent years among healthcare professionals as an instructional tool to
improve their understanding and information recall regarding their healthcare initiatives. Videos have
become more influential than printed material for patient education. According to cognitive learning
theories, learners have limited cognitive resources when a new concept is being introduced for processing
information. The formats, wording, and visual aids can reduce the cognition process of the brain to
generate cohort ideas for understanding.

Richard Mayer's Cognitive Theory of Multimedia Learning (CTML)can efficiently relate to the present
study that animated videos of dental procedures affect patients’ anxiety and decision-making. During
multimedia presentations, effective learning takes place when a learner engages in necessary cognitive
processing (Mayer, 2014). According to Mayer's CTML, the multimedia principle states that a person learns
better if the explanation is accompanied by illustrations rather than being provided with text alone. In this
study, when static images blended with sound (narrations) are used to explain oral procedures, patients
can comprehend the procedures better and may be able to exhibit lower anxiety levels. This is following
what Mayer (1997) demonstrated.

Research Methodology

It was quantitative research in which a series of experiments were conducted and the data was collected
using a questionnaire from the patients in the dental OPD of FUCD & Hospital. The study investigates the
relationship between animated video exposure and its effects on patient anxiety and decision-making
using a randomized controlled trial (RCT). Data was collected after the exposure to animated videos along
with the in-person consultation with the clinician from the experimental group to see the differences in
how much patients experienced anxiety and does it affected their decision-making process. The study
recruited a diverse dental patient sample, encompassing different age groups, genders, and educational
backgrounds. Random assignment of participants in two groups, the experimental group and the control
group, was done; the participants in the Experimental group were exposed to animated videos of dental
procedures along with in-person consultation with the clinician, while participants in the Control group
only received in-person consultation. Animated videos have covered dental procedures such as root canal
treatment (RCT), tooth extraction, and dental implants, emphasizing clarity and accurate representation
of the procedure in a series of experiments. Animated videos with Urdu voice-overs were shown to the
patients for better understanding. A series of experiments were conducted to collect data from the patients
using a questionnaire.

Figure 1
Figure Showing Recruitment Process

Recruitment Process

150 Patients assessed for Eligibility

Excluded
1. Didn’t meet the Criteria
2. Declined to participate
[ Randomized ]
60 X Control Group 60 X Experimental group
- In-person Consultation - Exposed to Animated Videos

[ Group 1: Exposed to Video of Root Canal }

Group 2: Exposed to Video of Tooth Extraction
Group 3: Exposed to Video of Dental Implant
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Ethics

Administrative approval was obtained from the Dean FUCD before the start of this study, and the
Questionnaire was discussed with The HOD (Surgical Deptt). The researcher introduced herself to the
patients and then explained the study's goal. Participants were also informed that their information would
be kept confidential and utilized exclusively for research.

Measures

In alleviating patients' anxiety, it is necessary to determine their level of anxiety. Many researchers have
examined changes in anxiety according to age, gender, Doctor’s communication quality, and patient
preoperative awareness about surgical procedures. The two variables are conceptually and operationally
defined as follows: Anxiety and decision-making.

Anxiety

Anxiety is an organic reaction characterized by physical (numbness, pounding of the heart, difficulty
breathing, etc.) and mental (fear, inability to relax, fear of losing control, etc.) symptoms (Yang X et al,,
2021). Anxiety is operationally defined as the assessment of anxiety symptoms based on self-reported
responses (Karsten et al., 2011). Beck Anxiety Inventory Scale (BAI) measured the levels of anxiety; it
consisted of 21 self-reported items with response options such as Not at all =0, Mildly but it didn’t bother
me much =1, Moderately — it wasn’t pleasant at times =2, Severely — it bothered me a lot=3. Anxiety about
oral procedures significantly affects the avoidance of dental care by patients. Researchers have identified
the cycle of dental avoidance, in which patients with anxiety postpone seeking dental treatment, allowing
their oral health problems to develop. Avoidance of dental treatment by the patient until pain or severe
symptoms force them to seek treatment has been observed in various studies (Caltabiano et al., 2018).

Decision-Making

It is described as a rational decision made by an individual based on pertinent information, knowing all
the merits and demerits of all available options based on the individual's beliefs (Bekker et al., 1999).
According to the PrepDM Scale, decision-making is operationally defined as the process by which a patient
perceives the usefulness of intervention provided to them to support their decision regarding treatment
options to make health decisions (Bennett et al., 2010). PrepDM Scale (Preparation for Decision-Making
Scale) was used for measuring decision-making and consisted of Ten items on a 5-point Likert scale with
the response options Not at all =1, A little =2, Somewhat=3 Quite a bit =4, A great deal =5. The scale has
measured the patient's preparedness for decision-making by recognizing the need for a decision, readiness
to make an informed decision, and overall preparedness to engage in the decision-making process with
their healthcare provider (Bennett et al., 2010).

Demographics

Demographics such as age, gender, and education level significantly influence how individuals engage with
animated videos in health communication. The degree of pain was measured using a Visual Analogue Scale
(VAS). Participants used a scale of 0 to 10 to indicate their discomfort(Pain) level. The coding of
demographics is presented in Table 1

Table 1

Coding System for the Demographic Variable of the Questionnaire
Age Gender Education Treatment
Under 18 -1 Male -1 Under Matric-1 Root Canal -1
18-24 -2 Female-2 Matriculation -2 Tooth Extraction-2
25-34 -3 Intermediate -3 Dental Implant-3
35-44 -4 Graduation-4
45-54 -5 Masters or above-5
55-64 -6

65 or above -7
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How severe is your pain today? Place a vertical mark on the line below to indicate how bad you feel your
pain is today.

0 1 2 3 A 5 6 7 8 9 10
No Moderate Worst
Pain Pain Possible
Pain
Results
Data Analysis

Reliability analysis, regression analysis, independent sample t-test, and descriptive statistics were applied
in statistical packages for social scientists, or SPSS, to analyze data collected through a series of
experiments. Construct reliability was assessed using Cronbach Alpha. The results revealed that the
Anxiety scale with 21 items (a =.971) and the preparedness for decision-making scale with 10 items (a =.98)
was reliable. Reliability results are presented in Table 2.

Table 2
Reliability Analysis of Anxiety and Decision-making Scale

Cronbach's Alpha N of Items
Anxiety .97 21
Decision-making .98 10
Hypothesis Testing
Hypothesis 1

To test H1: Patients exposed to animated videos before dental procedures will experience significantly
lower anxiety Yacc> Hars). An independent sample t-test was conducted to compare the Anxiety levels of
the Control and Experimental groups. The results calculated outcomes means, standard deviation (SD),
and standard errors of the mean (SEM) were compared in the group. In SD (Control group =12.54 and
Experimental group =14.90), the Experimental group has a larger standard deviation compared to the
Control group, indicating greater variability in the Experimental group.

Table 3
Group Statistics of Anxiety Level

Mean Std. Deviation Std. Error Mean
Control Group 4212 12.54 1.62
Experimental Group 19.30 14.91 1.92

Note: (N=120, where Control group=60 and Experimental Group=60)

The independent sample T-test was executed, and Levene's test was used to determine whether equal
variance in any groups was assumed. From p >0.01, it may be concluded that there was a statistically
significant difference in anxiety levels among the two groups, with the Control group characterized by
having higher anxiety levels. The Control group (M=42.12, SD=12.54) scored significantly higher than the
Experimental group (M=19.30, SD=14.91) (t (118) =9.07, p<0.01).

Table 4
Independent Sample T-Test for Anxiety

t-test for Equality of Means

Mean Std. Error 95% Confidence Interval of the Difference
t df . .
Difference Difference Lower Lower
Equal Variances 9.07 118 .00 22.82 2.51 17.84 27.80

Assumed

Note: Levene’s test for equality of means is 0.37, Sig. (2-tailed) =p
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The mean and standard deviation scores show a substantial difference in variance and mean across the
groups studied. The t-value represents the size of the difference between the groups, which was 9.07. The
95% confidence range of the difference reveals that the lower interval is 17.84 and the upper interval is
27.80. These findings confirm hypothesis H1 since exposure to animated videos has a greater impact on
patients' Anxiety levels than on those not exposed.

Hypothesis 2

To test H2: Patients exposed to animated videos before dental procedures will demonstrate more
preparedness for decision-making (1ipcs < Hpes). An independent sample t-test was conducted to compare
the Preparedness for the Control and Experimental groups. The results calculated outcomes means,
standard deviation (SD), and standard errors of the mean (SEM) were compared in the group. In SD
(Control group =7.80 and Experimental group =11.13). The experimental group has a larger standard
deviation compared to the Control group, indicating greater variability in the Experimental group.

Table 5
Group Statistics for Preparedness of Decision-making

Mean Std. Deviation Std. Exrror Mean
Control Group 29.90 7.80 1.00
Experimental Group 41.65 11.13 1.44

Note: (N=120, where Control group=60 and Experimental Group=60)

Independent sample T-test was conducted, and Levene's test was first observed to check whether equal
variance in any groups was assumed as the value of p <0.01. The Control group (M=29.90, SD=7.80) scored
less than the Experimental group (M=41.65, SD=11.13) in conditions (t (118) =-6.70, p <0.01).

Table 6
Independent Sample T-test for Preparedness for Decision-making

t-test for Equality of Means

95% Confidence Interval of
the Difference

Mean Std. Error
‘ f P Difference  Difference DU Upper

Equal variances

not assumed -6.70 10566 .00 11.75 L75 -15.23 -8.27

Note: Levene’s test for equality of means is 0.002, Sig. (2-tailed) =p

The mean and standard deviation scores show a substantial difference in variance and mean across the
groups studied. The t-value represents the size of the difference between the groups, which was -6.70,
whereas the negative value shows the direction. 0.95% Confidence interval of the Difference, the Lower
interval is -15.23, and the upper interval is -8.27. These statistics support hypothesis H2 as exposure to
animated videos has more effect on patients’ preparedness for decision-making compared to those not
exposed.

Hypothesis 3

The hypotheses formulated focus on the relationship of age, gender, and education level on the anxiety
level of the patients in the Experimental group.
H3.: There is a significant relationship between age and patients' levels of anxiety. Older patients exhibit
higher levels of anxiety as compared to younger patients when exposed to an animated video.
H3y: There is a significant relationship between gender and patients' levels of anxiety. Female patients
exhibit higher levels of anxiety as compared to male patients when exposed to an animated video.
H3.: There is a significant relationship between education level and patients' levels of anxiety. Patients
with higher education levels exhibit lower levels of anxiety as compared to patients with lower
education levels when exposed to an animated video.
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Table 7

Regression Analysis of Anxiety for Age, Gender, and Education Level
Hypothesis B B R? F t p Results
H3. -.15 -.01 .00 .01 -13 .90 Not Supported
H3p -4.30 -.12 .02 1.74 -1.32 19 Not Supported
H3. -2.54 -.19 .04 4L.46 -2.11 04* Supported

Note: *p<0.05

The table shows the results of a Regression Analysis to examine the relationship between age, gender,
educational level, and anxiety levels in patients. The hypotheses H3. and H3, were not supported due to
their P-value (.90 and .19) not being significant. H3.was was supported as the p-value is .04, indicating a
small but significant negative relationship. The results indicated that age and gender did not significantly
predict anxiety levels. Despite having a low explained variance (R?) of .04, H3. remains statistically
significant.

Hypothesis 4

The hypotheses formulated focus on the relationship of age, gender, and education level to patients'
preparedness for decision-making in the experimental group.

HZ4a.: There is a significant relationship between age and patients' preparedness for decision-making.
Younger patients demonstrate more preparedness for the decisions than older patients when exposed
to an animated video.

H4y: There is a significant relationship between gender and patients' preparedness for decision-making.
Male patients demonstrate more preparedness for decisions than female patients when exposed to
an animated video.

H/.: There is a significant relationship between education level and patients' preparedness for decision-
making. Patients with higher education levels demonstrate more preparedness for decisions than
patients with lower education levels when exposed to an animated video.

Table 8

Regression Analysis of Preparedness for Decision-making for Age, Gender, and Education Level
Hypothesis B B R? F t p Results
H4. -1.26 -.16 .03 3.05 -1.75 .08 Not Supported
Hzw 37 .02 .00 .03 18 .86 Not Supported
Hte 2.44, .29 .08 10.84 3.3 .001* Supported

Note: *p<0.05

The table shows the results of a Regression Analysis to examine the relationship between age, gender,
educational level, and preparedness for decision-making in patients. The hypotheses H4. and H4,were not
supported due to their P-value (.08 and .86) not being significant. H4.was supported because the p-value
is .001, indicating a significant positive relationship explaining 8% of the variance (R*>=.08). The results
have indicated that age and gender did not significantly predict the preparedness of decision-making of
the patients, whereas educational level has a significant and meaningful impact.

Findings and Discussion

Advancements in technology-mediated tools for instructional purposes engage people's attention and provide
an understanding of implicit information through animations (Saade et al., 2011). Because animation can link
abstract concepts and processes into something concrete and relevant, it has become increasingly popular
today. It also adapts well to complicated ideas and conveys them in an intelligible manner (Puspaningtyas
& Ulfa, 2020). Creating an engaging learning environment with non-textual elements such as gestures,
tone, sound, and background music might increase engagement and motivation (Unal Colak & Ozan, 2012).
Animation influences Information recall based on previous experiences (Khanum et al., 2015). Animated
videos uniquely capture attention and retain an interest in the subject (Rashid et al., 2024).
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A significant impact on patients' preoperative anxiety was revealed through the study findings,
indicating that the animated videos may affect the anxiety levels of the patients, supporting the
hypothesis. Health information dissemination through various channels to the public may help shape their
attitudes about healthcare practices and encourage them to adopt positive healthcare behaviors as
preventive measures (Turon et al., 2023). Dental procedures usually result in a complex phenomenon, such
as anxiety's psychosomatic effects, that may exacerbate the perioperative process (Omezli et al., 2020).

The concept of dental anxiety is a complex phenomenon with behavioral, cognitive, and physiological
elements (Al-Khotani et al.,2016). Exposure to interventions such as animated videos before dental
procedures may better prepare patients to make informed decisions about their treatment alternatives.
Video support is simple to implement and has the potential to be widely distributed across different media.
Additional versions of the animated videos could be produced in multiple languages for further invasive
procedures and in medical settings (Lattuca et al., 2018).

The relationship between age and anxiety, according to this study, has revealed that interventions,
such as animated videos, might be equally effective or ineffective in reducing anxiety across different age
groups. Numerous studies on how age affects a patient's anxiety have produced generally conflicting
results. The results are consistent with previous studies indicating that psychological characteristics of the
individual have a stronger impact on anxiety than demographic characteristics such as age (Salzmann et
al., 2021). Gender may not be a crucial consideration when putting into practice an intervention to lower
patient anxiety levels, as evidenced by the lack of a significant correlation between gender and exposure
to animated videos. There was no variation in the anxiety levels of patients during medical operations
based on their gender (Auerbach et al., 2005).

The results reveal that clinical practices indicate that lowering anxiety in patients having dental
treatments may be achieved by implementing an intervention for patients with higher educational levels.
To maximize the efficacy of the intervention in clinical settings, future studies could examine the intricacy
and depth of the information presented through animated movies. Higher educated people might be more
capable of taking in and assimilating the knowledge provided, which would lower their anxiety levels.
Higher educated people might be more capable of taking in and assimilating the knowledge provided,
which would lower their anxiety levels. This suggests that the effectiveness of animated videos is
moderated by educational attainment, most likely as a result of variations in cognitive processing abilities
and health literacy (Mayer et al., 2014).

Patients who have watched animated videos do not seem to be considerably more or less prepared to
make decisions based on their age. Age did not significantly affect the effectiveness of animated movies in
medical education in terms of increasing knowledge and readiness for making decisions. Rather, the
videos' structure and substance were crucial in keeping patients interested and helping them understand.
(Hoban, 2007; Hacker & Wignall, 1997).

There was no substantial correlation between gender and decision-making readiness. It implies that
the efficiency of seeing animated movies of dental operations before surgery is not significantly influenced
by a person's gender. Patient decision-making preparedness is significantly influenced by educational
attainment. Better understanding and coping mechanisms are often associated with higher education
levels, which reduce worry and increase readiness. Higher-educated patients are more aware and informed
in decision-making regarding their medical care (Rafiq et al., 2014).

Conclusion

The present study revealed that the effects of exposure to animated videos of dental procedures may affect
patient's anxiety levels and decision-making processes. Demographic factors such as age, gender, and
educational level may play a decisive role in determining the targeted audiences, which may be affected by
the implementation of the intervention. According to the results of the investigation through RCT, the Age,
and gender of the patient may not be the predictors in alleviating anxiety and making more informed
decisions, whereas an education level significantly affects the patient in alleviating anxiety and
demonstrating more preparedness for decision-making.
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