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Chapter 1: Introduction

1.1 Background and rationale
1.1.1 The increasing prevalence of cardiometabolic diseases

Cardiometabolic diseases (CMDs), encompassing conditions such as type 2 diabetes mellitus
(T2DM) and hypertension, are rapidly becoming a major health concern in developing
countries (1,2). The rising prevalence of these diseases is primarily attributed to changes in
lifestyle and diet that accompany economic development and urbanization (3,4). In developing
countries, urbanization leads to a sedentary lifestyle, increased consumption of processed
foods, and higher rates of obesity, all of which are risk factors for CMDs (5,6).

According to the World Health Organization (WHO), non-communicable diseases (NCDs),
which include CMDs, are responsible for 41 million deaths each year, accounting for 74% of
all deaths globally (7). Of these, 77% occur in low- and middle-income countries (LMICs)
(7,8). In Southeast Asia, the prevalence of T2DM and hypertension is increasing at an alarming
rate, leading to a significant public health burden (9,10). Vietnam, a rapidly developing country
in this region, mirrors these global trends (11).

In Vietnam, the incidence of CMDs has risen sharply over the past few decades (11,12). This
increase is partly due to the country's economic growth, which has led to significant changes
in lifestyle and dietary patterns (12). The traditional Vietnamese diet, which was once rich in
vegetables and low in fats, is increasingly being replaced by a diet high in processed foods,
sugars, and fats, together with decreased physical activity, these dietary changes have
contributed to higher rates of obesity, T2DM, and hypertension (12—-14).

The growing burden of CMDs in Vietnam presents a significant challenge for the healthcare
system, which is already grappling with the dual burden of infectious diseases and NCDs.
Despite advancements in medical care and infrastructure, the healthcare system in Vietnam
still struggles with limited resources and accessibility issues, particularly in rural areas (12,15—
17). Public awareness and preventive behaviors play a crucial role in managing CMDs, yet

studies indicate that awareness levels are generally low (18-20).

1.1.2 Importance of influenza vaccination and its low uptake

Seasonal influenza remains a persistent threat to global health, causing significant morbidity
and mortality each year (21-23). The burden of influenza extends beyond the direct morbidity
and mortality associated with the infection itself; the virus often triggers exacerbation of

existing health conditions, particularly in vulnerable populations. These include the elderly,
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young children, pregnant women, and individuals with chronic health conditions, such as
CMDs, which encompass hypertension, diabetes, and cardiovascular disease (CVD) (24-26).

The influenza virus is highly contagious, transmitted via droplets when an infected person
coughs or sneezes, and its ability to spread rapidly contributes to annual epidemics. This poses
significant challenges in preventing widespread transmission (27). The severity of influenza
infection varies, but it can lead to severe respiratory illnesses such as pneumonia, bronchitis,
and acute respiratory distress syndrome, particularly in at-risk groups (27).

Individuals with chronic health conditions, especially those with CMDs, are particularly
vulnerable during influenza seasons (28). Research indicates that the risk of complications,
including hospitalization and death, is significantly higher in patients with underlying
cardiometabolic conditions (26). For example, influenza infection can exacerbate
cardiovascular problems, leading to events such as heart attacks and strokes (29). Studies have
found that individuals with heart disease are up to six times more likely to suffer a heart attack
during the week following an influenza infection (30). Similarly, patients with diabetes are
more prone to experiencing severe complications from influenza due to their compromised
immune systems and increased susceptibility to infections (31,32).

During influenza epidemics, there is often a marked increase in excess mortality, particularly
among those with CMDs (33). These patients are more likely to experience severe outcomes
due to both the direct impact of the virus and the exacerbation of their pre-existing conditions
(26,34). The interaction between CMDs and influenza underscores the importance of
preventive measures, such as vaccination, which has been shown to reduce the severity of
illness and prevent many of the life-threatening complications associated with influenza
infection (33).

Moreover, the COVID-19 pandemic further highlighted the risks that infectious diseases pose
to individuals with CMDs (35). Fatality rates were particularly high among cardiometabolic
patients during the pandemic, as they were more likely to experience severe illness,
hospitalization, and death due to the virus (36). This experience has highlighted the importance
of preventive health measures such as vaccination, not just against COVID-19 but also against
other respiratory infections like influenza (37). The high mortality rates observed among CMD
patients during the COVID-19 pandemic make it imperative to promote health education and
vaccination campaigns targeting these vulnerable groups (36, 37).

Given the shared risk factors and the vulnerability of CMD patients, influenza vaccination is

crucial (24-26). Vaccination not only helps prevent the onset of influenza but also reduces the



risk of triggering severe cardiometabolic events (33). However, despite the clear benefits,
influenza vaccine uptake remains low in many regions, including Vietnam (38,39).

In Vietnam, the overall vaccination coverage is low, even among healthcare worker (HCW)
and medical students who are at higher risk of exposure (38,39). Several factors contribute to
this low uptake, including lack of awareness about the vaccine's benefits, misconceptions about
the vaccine’s efficacy and safety, cultural beliefs, and logistical challenges such as vaccine
availability and access (39-42).

HCW and medical students play a pivotal role in influenza prevention and control. As frontline
health professionals, they are not only at increased risk of contracting and transmitting the
virus, but also serve as key influencers of public health behaviors (43—46). Their attitudes and
practices regarding influenza vaccination can significantly impact the broader population's
acceptance and uptake of the vaccine (47,48). Therefore, understanding their knowledge,
attitudes, and practices (KAP) towards influenza vaccination is critical for designing effective

public health interventions (49).

1.1.3 The need to assess and compare awareness, attitudes, and preventive behaviors

in different health contexts

CMDs and influenza represent two distinct but significant public health challenges. While
CMDs are chronic conditions that develop over time due to lifestyle factors, influenza is an
acute infectious disease that can spread rapidly within communities. Both conditions, however,
share commonalities in terms of the need for public awareness and preventive health behaviors
(29,50-52). Effective management and prevention of these health issues require a well-
informed public that engages in proactive health measures.

Assessing and comparing awareness, knowledge, attitudes, and preventive behaviors related to
CMDs and influenza vaccination in Vietnam can provide valuable insights into the public's
health knowledge and behaviors (18,20,49,53). By understanding the factors that influence
these behaviors, public health authorities can develop targeted interventions to address specific
barriers and facilitators. This comparative approach can help identify common themes and
unique challenges associated with each health condition, thereby informing more
comprehensive and integrated public health strategies.



1.2 Research objectives

This research aims to bridge the gap in understanding the awareness and preventive behaviors

regarding CMDs and influenza vaccination in Vietnam by pursuing the following objectives:

1.

To assess the level of awareness, knowledge, attitudes, and preventive behaviors
concerning CMDs among a selected population in Ho Chi Minh City.

To evaluate the knowledge, attitudes, and practices regarding influenza vaccine uptake
among medical students and HCW in northern Vietnam.

To identify sociodemographic factors that influence awareness and preventive
behaviors in both health contexts.

To provide evidence-based recommendations for improving health education and

intervention programs targeting CMDs and influenza vaccination.

1.3 Research questions

To achieve the outlined objectives, the study addresses the following research questions:

1.

What is the level of awareness, knowledge, attitude, and preventive behavior regarding
CMDs in the selected population in Ho Chi Minh City?

What is the level of knowledge, attitude, and practice regarding influenza vaccine
uptake among medical students and HCW in northern Vietnam?

What sociodemographic factors are associated with awareness and preventive
behaviors in both health contexts?

What recommendations can be made to enhance public health strategies for CMD

prevention and influenza vaccination in Vietham?

1.4 Significance of the study

1.4.1 Public health policy and educational interventions

Understanding the levels of awareness and preventive behaviors regarding CMDs and

influenza vaccination is critical for developing targeted public health policies and educational

interventions. This study provides valuable insights into the current state of public knowledge

and behaviors in Vietnam, highlighting areas that require attention and improvement. By

identifying the factors that influence awareness and preventive behaviors, policymakers and

healthcare providers can design more effective strategies to address these health challenges.



1.4.2 Contribution to the literature

This research contributes to the existing literature on health awareness and preventive
behaviors in Vietnam, a region that has been underrepresented in global health studies. The
comparative approach of this study offers a unique perspective on the commonalities and
differences in public health challenges related to CMDs and influenza. The findings can inform
future research and guide public health initiatives not only in Vietnam but also in other LMICs

facing similar health issues.



Chapter 2: Literature review
2.1 Cardiometabolic diseases
2.1.1 Global and regional prevalence and impact

Global prevalence and impact
CMDs, including T2DM and hypertension, are among the leading causes of death and disability
worldwide (4,6,7). The global prevalence of these conditions has been rising steadily over the
past few decades, driven by factors such as aging populations, urbanization, and lifestyle
changes (54,55). According to the International Diabetes Federation (IDF), the number of
adults living with diabetes reached 463 million in 2019, and this figure is projected to rise to
700 million by 2045 (56,57). Similarly, hypertension affects more than one billion people
globally, with significant health and economic impacts (58).
According to the WHO, CVD is the leading cause of death globally, contributing substantially
to loss of health and excess health system costs (59,60). In 2019, CVDs were responsible for
17.9 million deaths, accounting for 32% of all global deaths (59,61). This distressing number
highlights the extensive burden of diseases such as coronary artery disease, stroke, heart failure,
and peripheral arterial disease. Notably, 85% of these deaths were caused by heart attack and
stroke (59,62). The high mortality rate associated with CVDs is primarily driven by lifestyle
factors, including poor diet, physical inactivity, tobacco use, and harmful alcohol consumption.
These behaviors contribute to the development of hypertension, atherosclerosis, and other
conditions that compromise cardiovascular health (63,64).
Diabetes mellitus, particularly T2DM, is another critical component of CMD (65-67). In 2019,
T2DM was ranked by the Institute for Health Metrics and Evaluation (IHME) as the eighth
leading cause of death, responsible for 4.2 million deaths globally (68,69). The prevalence of
diabetes is rising at an alarming rate, driven by increasing obesity rates, unhealthy diets, and
sedentary lifestyles. T2DM not only leads to serious complications such as retinopathy,
nephropathy, and neuropathy, but it also significantly increases the risk of cardiovascular
events, further linking it to CMD. This dual burden of T2DM and CVD creates a compounded
risk that exacerbates the public health challenge posed by CMD (11,70,71).
Hypertension is a predominant risk factor for both CVD and CMD. According to the WHO,
hypertension prevalence has been doubled between 1990 and 2019, an estimated 1.13 billion
adults globally were living with hypertension as of 2020 (72,73). However, less than one out
of five hypertensive patients have their condition under proper control (72,73). This lack of

control contributes to hypertension being one of the major causes of premature death
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worldwide (74-76). Uncontrolled hypertension can lead to severe cardiovascular
complications, including heart attack, stroke, heart failure, and chronic kidney disease (77,78).
The pervasive nature of hypertension and its severe consequences highlight the urgent need for
effective management and control strategies (76,79).

The increase in CMDs can also be attributed to a reduction in average life expectancy,
particularly noticeable in major urban communities (80—83). Rapid urbanization has led to
significant lifestyle changes, including decreased physical activity and increased consumption
of processed foods high in sugar and fat (82,84—-86). These changes contribute to rising rates
of obesity, hypertension, and diabetes among younger populations. This trend is particularly
concerning as it suggests a future increase in CMD-related morbidity and mortality if not
addressed promptly (87-90). Understanding the interplay of these factors is essential for
creating effective prevention and treatment strategies for cardiometabolic illnesses.

Despite these challenges, it is crucial to recognize that the majority of CMD risk factors are
highly modifiable (91,92). Lifestyle interventions such as improved diet, increased physical
activity, weight management, and smoking cessation can significantly reduce the risk of
developing CMD. For instance, hypertension and T2DM can often be prevented or managed
effectively through dietary changes, regular exercise, and appropriate medications (93,94).
Public health campaigns to raise awareness about the importance of healthy lifestyles are
essential. These campaigns should emphasize the benefits of a balanced diet rich in fruits and
vegetables, regular physical activity, and the avoidance of tobacco and excessive alcohol
consumption (95-97).

Traditionally, CMD was predominantly seen in older adults. However, rapid urbanization,
sedentary lifestyles, and unhealthy diets have led to an increasing number of younger
individuals being diagnosed with CMD in recent years (98-100). This shift in age
demographics is particularly troubling, as it suggests that younger populations are adopting
risk factors for CMD at earlier stages in life. This could lead to a greater lifetime burden of
disease and increased healthcare costs in the future (101-104).

Given the significant impact of CMD on global health, there is an urgent need for
comprehensive strategies to address these conditions. This includes public health campaigns to
raise awareness about the importance of healthy lifestyles, policies to regulate the marketing
and availability of unhealthy foods, and efforts to improve access to healthcare services for
early detection and management of CMD. Health systems must be strengthened to provide
effective care for those with CMD, including lifestyle counseling, medication management,

and monitoring for complications.



Regional prevalence and impact
In developing countries, the burden of CMDs is particularly pronounced. Rapid urbanization
and economic development have led to lifestyle changes that increase the risk of CMDs, such
as reduced physical activity, unhealthy diets, and increased tobacco and alcohol consumption
(3,63,105,106). These factors contribute to higher rates of obesity, insulin resistance, and
dyslipidemia, which are major risk factors for T2DM and hypertension (3,22). The WHO
reports that NCDs, including CMDs, account for over 80% of all deaths in LMICs (7,107).
Moreover, developing countries often face healthcare system challenges, including inadequate
infrastructure, shortages of healthcare professionals, and limited financial resources (108—110).
These constraints hamper efforts to prevent, diagnose, and manage CMDs effectively. Access
to essential medications, diagnostic tools, and specialized care may be limited, particularly in
rural and underserved areas (111-113). Additionally, health education and awareness programs
about CMD risk factors, prevention, and management are often lacking (55,114,115).
Vietnam faces numerous challenges in effectively addressing CMDs. Limited healthcare
infrastructure, including shortages of trained healthcare professionals and resources, hinders
the prevention, diagnosis, and management of these diseases. Additionally, fragmented
healthcare systems and a lack of integrated approaches further complicate efforts to combat
CMDs. Socioeconomic disparities exacerbate these challenges, with marginalized
communities facing barriers to accessing quality healthcare services (15,116-119).
CVD was responsible for 31% of all deaths in Vietnam in 2016, in which, stroke was the leading
cause, followed by congenital heart disease (120,121). Hypertension is emerging as a
prominent public health challenge in Vietnam and is identified as a major contributing factor
to CVD in the country. According to Vu, T.H.L. et al study in Vietnam, the 2021°s prevalence
of hypertension has been increased to 28.3% (36.8% versus 20.1% in males and females,
respectively) (53,122,123).
Similar to CVD, the incidence of diabetes is growing at concerning rates and has nearly doubled
over the past decade (120). The estimated prevalence of T2DM in 2021 was found to have
increased to 7.0% (7.9% versus 6.1% in males and females) (53,122,123).
Several behavioral risk factors contribute to CMDs, including obesity, smoking, alcohol abuse,
unhealthy diet, and insufficient physical activity. These risk factors are prevalent among a
significant portion of the Vietnamese population (121,123). According to a national survey
conducted in Vietnam, about half of adult men smoke, while over a quarter of male drinkers
consume alcohol at harmful levels. Additionally, around 80% of Vietnamese men and women

consume less than the recommended five servings of fruits and vegetables per day, and nearly
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30% of the population is physically inactive (12,124). While obesity is not yet widespread in
Vietnam, its incidence is on the rise, particularly among children (125-127). Data from the
United Nations Children’s Fund (UNICEF) and WHO show that the prevalence of overweight
and obesity among children aged 5 to 19 increased from 8.5% and 2.5% in 2010 to a concerning
19% and 8.1% in 2020, respectively (128). Despite this trend, it is worth noting that diabetes
is prevalent even among individuals who are not obese in Vietnam. This highlights the complex
interplay of various risk factors and underscores the importance of comprehensive preventive
measures and healthcare interventions to address the growing burden of CMDs in the country
(12).

Efforts to address the rising burden of CMDs in Vietnam require a multi-faceted approach,
encompassing public health initiatives, healthcare infrastructure strengthening, policy
interventions, and community engagement. By addressing the root causes of CMDs and
implementing evidence-based strategies, Vietnam can mitigate the impact of these diseases,

improve health outcomes, and promote well-being across its population (12,123,124).

2.1.2 Factors influencing awareness and preventive behaviors

Public awareness and preventive behaviors are critical components of CMD management and
prevention. Awareness encompasses knowledge of disease risk factors, symptoms, and the
importance of early detection and management. Preventive behaviors include adopting a
healthy diet, engaging in regular physical activity, avoiding tobacco and excessive alcohol use,
and seeking regular medical check-ups (18,129,130).

Several factors influence awareness and preventive behaviors regarding CMDs.
Sociodemographic factors such as age, gender, education level, and socioeconomic status play
significant roles. For instance, higher education levels are generally associated with better
awareness and health-seeking behaviors. Gender differences also exist, with studies indicating
that women tend to have better awareness and engage more in preventive behaviors than men.
Cultural beliefs and health literacy also impact individuals' perceptions of CMD risk and their
willingness to adopt preventive measures (55,85,131-134).

In Vietnam, research on CMD awareness and preventive behaviors is limited. However,
available studies suggest that awareness levels are generally low, particularly in rural areas.
For example, studies conducted in Vietnam found that while awareness of hypertension was

relatively high, knowledge about T2DM was much lower. The study also highlighted



significant gaps in preventive behaviors, with many individuals not engaging in regular

physical activity or following a healthy diet (53,135).

2.2 Influenza and vaccination
2.2.1 Global and regional impact of seasonal influenza

Global prevalence and impact
Seasonal influenza poses a major global health challenge, causing 290,000 to 650,000 deaths
and 3-5 million severe cases annually, as reported by the WHO (23,27,136,137). Lower
respiratory infections, including influenza, are a leading cause of death each year in developing
countries (138-140). Although the incidence of influenza decreased during the COVID-19
pandemic, it began to rise again in early 2022. Regions such as Africa, Asia, and South America
lack comprehensive data on the illness burden of seasonal influenza due to insufficient
surveillance infrastructure. Inadequate healthcare access and utilization in these regions result
in significant underreporting of cases (141,142).
Seasonal influenza, caused by influenza A and B viruses, circulates worldwide. Influenza
viruses are classified into four types: A, B, C, and D, with types A and B causing seasonal
epidemics (23). In March 2022, 88.8% of 32,703 positive influenza specimens were identified
as influenza A (143). In regions like South-East Asia, influenza A (H3N2) is predominant, but
the number of detected cases is low due to confusion with the common cold and lower influenza
seasonality in tropical areas (144-146). Diagnosing influenza can be challenging as its
symptoms are similar to those of other respiratory diseases, necessitating diagnostic tests for a
conclusive diagnosis (147,148).
Influenza vaccines, proven effective over the past 60 years, are the most crucial strategy for
preventing and controlling the disease (44,149). Vaccination reduces the need for antiviral
medications and the risk of drug resistance (150,151). There are two primary types of influenza
vaccines: trivalent (TIVs) and quadrivalent (QIVs), with QIVs offering broader protection.
Introduced in the USA in 2012, QIVs are now widely used and considered more cost-effective
than TIVs. However, TIVs remain the preferred option in many LMICs due to cost and
logistical challenges (152—154). Frequent mutations of the influenza virus necessitate annual
updates to the vaccines to ensure protection against the most likely circulating strains (155).
WHO recommends annual influenza vaccination for high-risk groups, including pregnant
women, children, the elderly, individuals with preexisting conditions, and HCW. In spite of

these recommendations, vaccination uptake among healthcare providers is low, often below
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the target of 70%, even in developed regions understanding their KAP towards influenza
vaccination is critical for designing effective public health interventions (156). Misconceptions
about the severity of influenza and doubts about the safety and effectiveness of vaccines
contribute to this low uptake (41,42,157).

Regional prevalence and impact
Vietnam, particularly the northern region, experiences a high prevalence of seasonal influenza,
with 1.6 to 1.8 million cases reported annually (149). Common seasonal influenza viruses in
Vietnam include influenza A (H1N1, H3N2) and B. In 2017, over 1 million cases were recorded
in regions like the north central, north east, and Red River Delta, influenced by unpredictable
weather (158—-161). While influenza generally causes mild symptoms and fever, some cases
are severe and require hospitalization.
In Vietnam, the government has recommended four types of seasonal influenza vaccination
(Fluarix, Inflexal V, Influvac, and Vaxigrip) for children aged 6 months to 8 years, the elderly,
those with certain diseases, and HCW (142). However, the vaccines are available in mostly
urban areas, and there is currently no vaccination funding in place; therefore, it is provided as
a service immunization with cost, thereby lowering the uptake of the vaccine (39,142).
The COVID-19 pandemic significantly impacted influenza prevalence in Vietnam, as hygiene
and social distancing measures reduced the transmission of influenza viruses. Awareness of the
risks associated with influenza has increased, particularly in the context of COVID-19 (162—
164). Confusion and misinformation, however, persist about the importance and necessity of
influenza vaccination (157,165). The government and international organizations have
enhanced integrated surveillance to manage both influenza and COVID-19, but promoting
vaccination remains a challenge (38,39).
Vietnam's economic improvements have allowed for greater investment in national health
programs, including those addressing influenza. Nevertheless, studies on influenza prevention
in Vietnam are limited, and healthcare providers often lack focus on this area. Between 2014
and 2016, influenza was a common cause of hospitalization among children under five and

adults over 65, with a significant number of cases detected between March and July (162,163).

2.2.2 Factors influencing vaccine uptake
Several factors influence the uptake of influenza vaccines, particularly HCW and medical
students, which play a crucial role in influencing public vaccination decisions (48,165). Despite

WHO recommendations, vaccination rates among healthcare providers remain low due to
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misconceptions about the severity of influenza and the safety and effectiveness of vaccines
(23,39,136,166). In Vietnam, barriers to vaccination include the belief that influenza is not
dangerous for healthy adults and misunderstandings about vaccine efficacy (34,39,167).
Improving KAP regarding influenza vaccination is essential for increasing vaccination rates.
KAP surveys can identify gaps in knowledge and barriers to proper vaccination practices
(47,49,156,167). Studies in developed regions show that while medical professionals generally
have good knowledge and positive attitudes towards vaccination, their actual uptake is often
low. Factors such as misinformation, inconvenient access to health facilities, and lack of social
influence interventions significantly contribute to this gap (47,49,156,167).

In Vietnam, the attitudes and practices of medical staff and students towards vaccination
significantly impact public health decisions. Enhancing their understanding and practice of
influenza vaccination through targeted education and training programs can improve overall
vaccination rates (48,168—170). As future healthcare providers, medical students' knowledge
and attitudes towards vaccination are crucial for promoting vaccination in the broader
community.

Vietnam has experienced significant economic growth over the past half-century, enabling the
state budget to allocate more resources to national health programs, including those addressing
influenza, especially among HCW. However, few studies on this topic exist in developing
countries like Vietnam, where physicians and the health education system did not focus on
influenza prevention before COVID-19. Addressing misconceptions and providing convenient
access to vaccines are essential steps. Social and structural changes, along with continuous
education, are necessary to increase the uptake of influenza vaccines and ensure better public
health outcomes (38,149,158).

The healthcare settings are a prime medium for the spread of influenza, making it critical to
prevent nosocomial transmission among medical staff and students in healthcare practice (44).
Prioritizing vaccination among high-risk groups, especially HCW and medical students in
clinical practice, is crucial for controlling the spread of seasonal influenza and ensuring the
safety of patients with chronic conditions or other high-risk groups. Though WHO has
recommended influenza vaccination, the uptake among healthcare providers remains low. This
low uptake is due to inadequate knowledge and misconceptions about the safety and
effectiveness of influenza vaccines (41,42,44,141,149).

In Vietnam, barriers to vaccination among health workers include the misconception that
influenza is not dangerous for healthy adults and misunderstandings about the vaccine's safety

and effectiveness. Medical personnel and students significantly influence patient health
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through the habits they model. Optimizing the uptake of seasonal influenza vaccination among
healthcare-related personnel can increase vaccination rates in both medical environments and
the broader community they serve (166,167,171).

Beside the misconception, the cost is another barrier for vaccine acceptancy. In Vietnam,
seasonal influenza vaccination is not included in the national vaccination program and is only
available as a paid service, requiring individuals to voluntarily pay for their vaccination. This
underscores the importance of motivation and encouragement from healthcare providers
(39,142,166). Medical staff and students, future healthcare providers, must have accurate
knowledge and attitudes towards vaccination and practice getting vaccinated against influenza.
This understanding can significantly impact patients and healthcare seekers' decisions to get
vaccinated (142).

KAP surveys can identify misconceptions and barriers to proper vaccination practices. These
surveys gather information on what is known, believed, and done regarding a subject in a
particular community, enabling more effective awareness programs by identifying specific
gaps. Studies in developed regions have shown that medical professionals and students
generally have good knowledge and positive attitudes towards vaccination, but actual uptake
is often low. Factors such as misinformation, inconvenient access to health facilities, and lack

of social influence interventions contribute to this gap.

2.3 Comparative analysis of health awareness and preventive behaviors
2.3.1 Commonalities and differences

CMDs and influenza vaccination represent two distinct health issues with different underlying
causes and preventive measures. However, they share commonalities in terms of the need for
public awareness and proactive health behaviors. Both conditions require individuals to be
informed about the risks and benefits of preventive measures and to engage in behaviors that
reduce their risk of disease (29,50-52).

In both contexts, sociodemographic factors such as age, gender, education level, and
socioeconomic status play significant roles in shaping awareness and preventive behaviors.
Cultural beliefs and health literacy also impact individuals' perceptions of disease risk and their
willingness to adopt preventive measures. Understanding these factors is crucial for developing

targeted interventions that address specific barriers and facilitators in each health context.
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2.3.2 Implications for public health interventions

By comparing awareness and preventive behaviors related to CMDs and influenza vaccination,
this study aims to identify common themes and unique challenges associated with each health
condition. This comparative approach can inform more comprehensive and integrated public
health strategies that address multiple health issues simultaneously. For illustration, public
health campaigns that promote healthy lifestyles to prevent CMDs can also incorporate
messages about the importance of influenza vaccination.

Effective public health interventions require a multifaceted approach that includes education,
community engagement, and healthcare system improvements. Educational programs should
focus on increasing knowledge about disease risk factors and the benefits of preventive
measures. Community engagement efforts should address cultural beliefs and build trust in
healthcare providers. Healthcare system improvements should ensure that preventive services,
such as vaccinations, are accessible and affordable to all population groups.

2.4 Theoretical framework
2.4.1 Health belief model

The Health Belief Model (HBM) is a widely used theoretical framework for understanding
health behaviors. It posits that individuals are more likely to engage in preventive health
behaviors if they perceive themselves to be susceptible to a condition, believe the condition
has serious consequences, believe taking a specific action would reduce their susceptibility or
severity of the condition, and perceive the benefits of taking the action outweigh the barriers
(172,173). This model is particularly relevant for studying CMDs and influenza vaccination

behaviors.

2.4.2 Theory of planned behavior

The Theory of Planned Behavior (TPB) suggests that individual behavior is driven by
behavioral intentions, which are influenced by attitudes toward the behavior, subjective norms,
and perceived behavioral control (174,175). This theory can help explain the motivations
behind preventive behaviors related to CMDs and vaccine uptake, providing a basis for
designing interventions that target these motivational factors.
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2.4.3 Integrated behavioral model

The Integrated Behavioral Model (IBM) combines elements of HBM and TPB, emphasizing
the importance of knowledge, skills, environmental constraints, and behavioral intentions in
influencing health behaviors (176,177). This comprehensive approach is useful for
understanding the complex factors that affect awareness and preventive behaviors in different

health contexts.
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Chapter 3: Methodology
3.1. Study design

Cross-sectional study design was applied to both studies. In-person interview-based
questionnaire was used for CMD study in southern Vietnam. Anonymous online survey was

used for influenza vaccine study in northern Vietnam.

3.2. Sampling and sample size
3.2.1 Sample size calculation for CMD study in southern Vietnam

The sample size was determined using the “sampsi” command in STATA, based on systolic
blood pressure data from a previous study, which reported mean (= SD) values of 126.0 (+
18.3) for males and 120.4 (£ 18.5) for females [18]. The calculation indicated a need for 227
participants per district, totaling 454 participants. To account for potential rejection, incorrect
responses, and ineligible households, an additional 10% of participants were added, bringing

the required number to 500.

3.2.2 Sampling method for CMD study in southern Vietnam

To ensure accurate information, trained interviewers were utilized, and participants were given
a small reimbursement for their time in completing the long and time-consuming questionnaire.
Anonymity and confidentiality were maintained by assigning code numbers to participants,
with all data securely stored in locked files accessible only to the researchers until the study's
completion.

Data collection took place from June to August 2019. Participants were randomly selected from
households within the designated areas using a two-stages sampling method. In the first stage,
streets were conveniently selected in the two districts. In the second stage, households were
chosen through systematic random sampling, starting with the first house on the right side of
the street and then selecting every second household on the right thereafter. Selected
households needed to have at least one eligible member aged 18 or older.

Participants were informed about the study’s purpose and procedures before signing an
informed consent form. By signing, participants agreed to share their personal medical records
and accurately respond to the interviewer's questions. Participation was voluntary, with no
identifying information collected. Ultimately, 402 participants completed the study, resulting

in a response rate of 80.4%.
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3.2.3 Sample size calculation for influenza vaccine study in northern Vietnam

The sample size was calculated according to the formula of Pourhoseingholi MA et al. “Sample
size calculation in medical studies.” (178):
Z’P(1—-P)
n=——r
In which:
e Prevalence (p) = 53% (the average prevalence of influenza vaccine uptake from two
studies in Vietnam from 2020) (38,39).
e Level of confidence (Z) = 95%,
e Precision (d) = 5%.

3.2.4 Sampling method for influenza vaccine study in northern Vietnam

Medical students and HCW were invited to take part in this survey. This included postgraduate
and residency students who were on 72-hour duty shifts and had regular office hours, treating
them as regular hospital staff.

The survey was anonymous and conducted between June and August 2022 using Google Forms
in both Vietnamese and English. To get more participants, we announced the survey during
medical training, posted it on healthcare organization websites, and shared it in medical social
media groups. Each participant could only respond once, and they had to give consent before
starting the survey. We excluded incomplete responses and those from people without a
medical background, based on their universities or workplaces.

The survey aimed to understand what medical students and HCW know, think, and do about
influenza vaccination. To keep things confidential, each participant got a code number, and all
data were securely stored in locked digital files that only researchers could access.
Participants were told about the study’s purpose and procedures and had to sign a consent form
before taking part. They agreed to share their medical records and answer the interviewer’s
questions accurately. Participation was voluntary, and no identifying information was
collected.

Initially, as the result of the sample size calculation, 90 participants were required for the study
population. Since the study covered five provinces in northern Vietnam, we multiplied this by
five, making the target 450. To account for possible dropouts or exclusions, we added 20%,
bringing the final target to 540 participants.

In the end, a total of 585 medical students and HCW were included in the study.
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3.3 Questionnaire
3.3.1 Interview-based questionnaire for CMD study

The questionnaire was based on a 2011 survey created by the Vietnamese Ministry of Health
to understand what patients with T2DM know about their condition (179). It was designed to
take about 30-40 minutes to complete, including 5-10 minutes for explaining important
information about CMD and giving advice.

The first part of the questionnaire had eight questions to gather basic information about the
participants, like their age, gender, education level, and medical history. This section also
included questions about their disease status, such as whether they had been diagnosed with
T2DM or hypertension.

Next, there were 42 questions aimed at assessing their knowledge of CMD. Of these, 23
questions were focused on T2DM and 19 on hypertension. The knowledge questions covered
various aspects such as symptoms, risk factors, complications, and management of T2DM and
hypertension.

The following 12 questions evaluated participants’ attitudes toward their conditions. These
questions asked how serious they thought their conditions were, how worried they were about
complications, and whether they believed in the importance of following medical advice and
treatment plans.

To avoid bias, we asked the 22 behavior questions at the beginning of the interview. These
questions explored participants' daily habits, including their diet, exercise routines, smoking,
and alcohol consumption. We used guidelines from the WHO and the Centers for Disease
Control and Prevention (CDC), which recommend at least 30 minutes of moderate to intense
physical activity per day. Participants were also asked about their adherence to healthy diet
guidelines and their use of cigarettes and alcohol.

Additionally, we conducted health checks to get objective data on participants' health. Blood
pressure and blood glucose levels were tested early in the morning, between 5:00 and 7:00 am,
before they had breakfast. These tests were performed by hospital nurses using the CareSens

Premier blood glucose monitoring machine to ensure accuracy.

3.3.2 Anonymous online survey for influenza vaccine study

The study used a questionnaire originally from a 2014 study by Walker et al (180).
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The first part of the questionnaire, consisting of 28 questions, collected personal medical
history details, including socioeconomic background and vaccination status. This section
helped us understand the participants' backgrounds and whether they had been vaccinated
before.

The next 10 questions focused on the participants’ vaccination history and their current
vaccination status within the past year. These questions also asked about their willingness to
get vaccinated in the future and their opinion on whether vaccination should be mandatory for
medical students and HCW.

Following this, there were 30 questions aimed at assessing the participants' knowledge and
attitudes towards the influenza vaccine. Fourteen of these questions tested their knowledge and
were formatted as "true/false” questions to simplify responses. The remaining 16 questions
assessed their attitudes towards getting the flu shot, using a 5-point Likert scale (strongly agree,
agree, neither, disagree, and strongly disagree) to capture their level of agreement with various
statements about the flu vaccine.

Every answer was pre-coded to make the data easier to analyze. Some multiple-choice
questions included open-ended options to capture any unexpected responses. The entire

questionnaire took about ten minutes to complete.

3.4 Data and data analysis
3.4.1 CMD study

Blood pressure, blood glucose levels, and body mass index (BMI) were assessed following the
guidelines provided by the IDF to evaluate participants' risk for CMDs (181). Hypertension
was defined as having blood pressure values of 140/90 mmHg or higher. For blood glucose, a
fasting blood glucose level of 7.0 mmol/L or above was used to diagnose diabetes. Participants
with a BMI of 25 kg/m? or higher were classified as overweight or obese. To ensure accuracy,
participants' disease statuses were confirmed using their medical records.

Participants’ knowledge, attitude, and behavior were assessed separately in 3 sections of the
questionnaire. Regarding knowledge, the 42 questions were divided into two parts, 23
questions and 19 questions regarding the knowledge of T2DM and hypertension, respectively.
The selected districts were involved in the government health promotion programs on
hypertension, CVD, and other related diseases; hence, the KAP of the participants would be
interpreted rigorously. Therefore, the participant received one point for each category if the

score was >70%, which was in accordance with previous studies (16/23 for good T2DM
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knowledge, 13/19 for good hypertension knowledge, 8/12 for positive attitude, and 15/22 for
good behavior) (182—186). The participant was categorized as having good general knowledge
on T2DM and hypertension if he/she received good knowledge for both parts of the knowledge
section.

The general awareness of CMD was evaluated on the combination of three factors: general
knowledge of the diseases and their prevention (its risk factors and the conditions), the attitude
of the participants, and their behaviors (such as diet, physical activity, medical seeking, etc.).
Scoring in at least two out of three categories was considered as having a good degree of

awareness concerning CMDs.

3.4.2 Influenza vaccine study

By examining knowledge and attitude, this study aimed to provide a framework to understand
the variables effecting influenza vaccination uptake. Participants’ knowledge and attitudes
were assessed separately in 2 sections of the questionnaire.

The knowledge section included 14 questions that referred to the understanding that
participants possessed regarding the public health importance of influenza and influenza
vaccination. This included the mechanisms by which the vaccine functions, who is at risk and
recommended to get the vaccine, the appropriate timing and frequency of vaccination, and the
benefits of getting vaccinated. The participants received 1 point for each question that had a
positive answer.

On the other hand, the attitude section captured the psychological dispositions of individuals
toward receiving the vaccine. This included not only willingness or hesitancy but also the
underlying reasons for such attitudes — whether they stem from fear of potential complications,
concerns about vaccine efficacy, or other barriers that could inhibit vaccination. All 5-point
Likert scales for measuring attitudes were condensed into agree (strongly agree and agree) and
disagree (neutral, disagree, and strongly disagree). The participants received 1 point for each
positive answer.

Participants were rated as having “good knowledge” and a “good attitude” if their overall score
in each category was 70% or higher (10/14 and 11/16 positive responses for knowledge and
attitude, respectively), which was based on a study on previous knowledge, attitude, and
practice behavior on health problems (182—186). There were 3 categories regarding the practice
of the participants: their vaccination status, their willingness of getting vaccinated this year,

and their willingness to advise others to get vaccinated. At the end of the survey, there was 1
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question regarding whether influenza vaccine uptake should be compulsory among

medical/health sciences students and healthcare workforce or not.

3.5 Statistical methods used for analysis

Continuous variables were described by mean (+ standard deviation), and categorical variables
were described with percentages. In both studies, bivariate analyses were performed using
Pearson’s chi-squared test and Fisher’s exact test. Variables achieving a significance level of
p<0.05 in bivariate analysis were subsequently incorporated into a regression model. Multiple
binary logistic regression models were performed to identify the association between
independent predictors (sociodemographic characteristics) and the key outcome variables.
Association between KAP was measured using multiple binary logistic regression models,
adjusted for possible confounders such as age, gender, education, employment, BMI, and CMD
status. Odds ratios and the corresponding 95% confidence intervals were reported. Intercooled
Stata v17 (StataCorp. 2021. Stata Statistical Software: Release 17. College Station, TX:
StataCorp LLC) and Microsoft Excel 2018 were used for data analysis. The significance
threshold was set at <0.05.

3.6 Ethical considerations
3.6.1 Ethical approvals

The implementation of the data collection for the study “Awareness Related to CMDs: A Cross-
Sectional Study in Southern Vietnam” was approved by the University of Public health,
Vietnam (444/DHYTCC).

Ethical approval was obtained from the Scientific and Research Ethics Committee of the
University of Debrecen (6462-2023) for the study “Association Between Influenza Vaccine
Uptake and Health Awareness: A Cross-Sectional Questionnaire-Based Study Among Medical

Students and Healthcare Workers in Northern Vietnam”.

3.6.2 Informed consent

All participants were informed of the studies’ purposes and procedures before signing/agreeing

the informed consent form prior to participation.
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Chapter 4: Results

4.1 CMD awareness and preventive behaviors

The average age (+ SD) of the entire population was 47.75 (+ 15.61) years.

Table 1: Characteristics of participants

Variables Population ~ Only T2DM | gt‘gsion Both No CMD
(N?=402)  (n?=10) 32'?] oy (=20 (n*=294)
Age 4775 53.4 58.38 66.48 43.28
(Mean SD, years) (+ 15.61) (x10.70) (+ 13.58) (x 10.89) (£ 13.95)
Body mass index 22.94 23.31 23.56 24.86 22.62
(Mean £SD, kg/m?) (& 3.19) (+ 2.46) (+ 3.78) (+ 3.45) (+ 2.95)
Systolic blood 122.18 116.7 132,58 134.44 118.72

pressure
(Mean £SD, mmHg)
Diastolic blood

(+ 15.31) (+ 16.44) (+ 18.18) (+ 15.82) (£ 12.58)

pressure 84.3 75.8 83.97 83.15 79.48
(Mean +SD, mmHg) (+ 11.60) (+ 8.50) (+ 14.60) (+ 9.42) (+ 10.85)
B(mir?'fggse 6.43 7.09 6.73 8.27 6.16

mmol/L) (+ 4.61) (+ 2.76) (+ 2.03) (+2.77) (+5.17)
Gender (%)
Male 39.8 3.8 11.9 6.3 78.1
Female 60.2 1.7 21.5 7.0 69.8
Education (%)
Primary or below 30.8 3.2 29.8 8.9 58.1
Secondary 43.8 1.1 16.5 5.7 76.7
Tertiary or higher 25.4 3.9 4.9 5.9 85.3
Employment (%)
Employed 51.0 2.0 8.3 2.9 86.8
Unemployed 49.0 3.0 27.4 10.7 58.9
Marital status (%)
Single 22.1 2.2 11.2 9.0 77.5
Married 77.9 2.6 19.5 6.1 71.9
Population (%) 100 25 17.7 6.7 73.1

SD: standard deviation, ® n = the number of participants.

The sociodemographic characteristics of the participants are presented in Table 1.
Participants with only T2DM were slightly older (53.4 (+ 10.70) years) compared to those with
only hypertension (58.38 (+ 13.58) years) and those with both conditions (66.48 (= 10.89)
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years). Participants without CMD were the youngest, with an average age of 43.28 (+ 13.95)
years. The overall average BMI was 22.94 (+ 3.19) kg/m2. Participants with only T2DM had a
lower average BMI (23.31 (+ 2.46) kg/m?) compared to those with only hypertension (23.56
(= 3.78) kg/m?) and those with both conditions (24.86 (+ 3.45) kg/m?). Those without CMD
had the lowest average BMI (22.62 (+ 2.95) kg/m?). Systolic blood pressure (SBP) averaged
122.18 (= 15.31) mmHg for the entire population. Participants with only hypertension had the
highest average SBP (132.58 (+ 18.18) mmHg), followed by those with both conditions (134.44
(& 15.82) mmHg). Those with only T2DM had a slightly lower SBP (116.7 (+ 16.44) mmHg),
while those without CMD had the lowest SBP (118.72 (+ 12.58) mmHg). Diastolic blood
pressure (DBP) averaged 84.3 (= 11.60) mmHg for the entire population. Those with only
hypertension had the highest DBP (83.97 (+ 14.60) mmHg), followed by those with both
conditions (83.15 (+ 9.42) mmHg). Participants with only T2DM had a lower DBP (75.8 (+
8.50) mmHg), while those without CMD had the lowest DBP (79.48 (= 10.85) mmHg). The
average blood glucose level for the entire population was 6.43 (+ 4.61) mmol/L. Participants
with both conditions had the highest average blood glucose level (8.27 (+2.77) mmol/L). Those
with only T2DM had elevated blood glucose levels (7.09 (+ 2.76) mmol/L) compared to others.
Participants with only hypertension had an average blood glucose level of 6.73 (+ 2.03)
mmol/L, while those without CMD had the lowest level (6.16 (+ 5.17) mmol/L). The overall
population consisted of 39.8% males and 60.2% females. The majority of participants with
only T2DM (3.8%) and both conditions (6.3%) were male. A higher percentage of females was
observed among those with only hypertension (21.5%) and no CMD (69.8%). Regarding
educational attainment, 30.8% of the overall population had a primary or below education
level. The majority of participants with no CMD had a higher education level (85.3%). Those
with only T2DM and both conditions had lower percentages of higher education (3.9% and
5.9%, respectively). More than half of the overall population (51.0%) was employed. A large
majority of participants without CMD were employed (86.8%). Participants with only T2DM

(2.0%) and both conditions (2.9%) had much lower employment rates.

Regarding marital status, 22.1% of the overall population was single. The majority of
participants without CMD were single (77.5%). A lower percentage of single participants was
observed among those with only T2DM (2.2%) and both conditions (9.0%).
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Table 2: KAB and awareness of participants on CMDs

Variables Good Bad
n 2 %P n?a %P
Knowledge

T2DM 48 11.94 354 88.06
Hypertension 141 35.07 261 64.93
CMD 44 10.95 358 89.05
Attitude 105 26.12 297 73.88
Behavior 20 4.98 382 95.02
Awareness 32 7.96 370 92.04

an = the number of participants, ® % = the percentage.

Table 2 summarizes the knowledge, attitude, behavior, and awareness of participants regarding
CMDs, including T2DM and hypertension, based on data from 402 participants.

A significant majority of participants, 88.06% (354), had poor knowledge about T2DM, while
only 11.94% (48) had good knowledge. Knowledge about hypertension was better compared
to T2DM, with 35.07% (141) of participants having good knowledge, but still, 64.93% (261)
had poor knowledge. Overall knowledge about CMDs remains low, with 89.05% (358) of
participants had poor knowledge and only 10.95% (44) had good knowledge. The attitude
towards CMDs shows that 26.12% (105) of participants had a good attitude, while a larger
proportion, 73.88% (297), had a poor attitude. This suggests that the majority of the participants
did not have a positive or proactive attitude towards managing or understanding CMDs. When
examining behavior related to CMDs, only 4.98% (20) of participants demonstrated good
behavior, whereas a vast majority, 95.02% (382), exhibited poor behavior. This indicated that
most participants do not engage in healthy behaviors that could prevent or manage CMDs
effectively. Awareness about CMDs was also low, with only 7.96% (32) of participants being

aware, compared to 92.04% (370) who lack awareness.
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Table 3: General knowledge on CMDs of the participants

Knowledge
Population
Bad Good
N (%) N (%) N (%) prvalue®
Age group
<35 80 (19.90) 72 (90) 8 (10)
35-55 187 (46.52) 174 (93.05) 13 (6.95) 0.016
>55 135 (33.58) 112 (82.96) 23 (17.04)
Gender
Male 160 (39.80) 149 (93.13) 11 (6.88) 0.034
Female 242 (60.20) 209 (86.36) 33 (13.64)
Education
Primary or below 124 (30.85) 112 (90.32) 12 (9.68)
Secondary 176 (43.78) 159 (90.34) 17 (9.66) 0.371
Tertiary or higher 102 (25.37) 87 (85.29) 15 (14.71)
Employment status
Unemployed 197 (49) 169 (85.79) 28 (14.21) 0.040
Employed 205 (51) 189 (92.20) 16 (7.80)
Marital
Single 89 (22.14) 76 (85.39) 13 (14.61) 0210
Not single 313 (77.86) 282 (90.10) 31 (9.90)
BMI
Normal 317 (78.86) 286 (90.22) 31 (9.78) 0.148
Overweight/Obese 85 (21.14) 72 (84.71) 13 (15.29)
CMD Status
NoCMD 294 (73.13) 273 (92.86) 21 (7.14)
T2DM 10 (2.49 6 (60 4 (40
HTN 71 ((17.66?) 63 (5(38;3) 8 (1(1.2)7) <0.001%
CMD  27(6.72) 16 (59.26) 11 (40.74)

Bold values represent significant association.
* Pearson’s chi-square test. ** Fisher’s exact test

Table 3 presents the knowledge regarding CMDs among 402 participants.

The results showed a significant variation in knowledge about CMDs across different age

groups (p = 0.016). The under 35 group had the lowest percentage of participants with good
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knowledge (10%), whereas the over 55 group had the highest (17.04%). Participants aged 35-
55 demonstrated the least awareness, with 93.05% having poor knowledge. There was a
statistically significant difference in CMD knowledge between males and females (p = 0.034).
Among males, 93.13% had poor knowledge, compared to 86.36% of females. Conversely,
13.64% of females had good knowledge, higher than the 6.88% observed in males.
Employment status showed a significant impact on CMD knowledge (p = 0.04). Employed
individuals had a higher percentage of poor knowledge (92.20%) compared to the unemployed
(85.79%). Conversely, unemployed participants had better knowledge (14.21%) than employed
participants (7.80%). CMD status showed a highly significant correlation with CMD
knowledge (p < 0.001). Participants with no CMD had 92.86% with poor knowledge. Among
those with T2DM, 60% had poor knowledge, and 40% had good knowledge, indicating better
awareness. Participants with HTN (hypertension) had 88.73% with poor knowledge and
11.27% with good knowledge. Participants with CMDs had the highest percentage of good
knowledge at 40.74%. Education level did not show a significant correlation with CMD
knowledge (p = 0.371). Those with primary or below education had 90.32% with poor
knowledge, secondary education had 90.34%, and tertiary or higher education had 85.29% with
poor knowledge. Despite this, those with tertiary or higher education had a relatively higher
percentage of good knowledge (14.71%). Marital status did not significantly affect CMD
knowledge (p = 0.210). Single individuals had 85.39% with poor knowledge, while those who
were not single had 90.10%. In terms of good knowledge, 14.61% of singles had good
knowledge compared to 9.90% of those not single. The BMI of participants was categorized as
normal or overweight/obese, but the difference in CMD knowledge between these groups was
not statistically significant (p = 0.148). Those with normal BMI had 90.22% with poor
knowledge and 9.78% with good knowledge. Overweight/obese participants had slightly better
knowledge, with 15.29% having good knowledge.
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Table 4: Attitude of the participants regarding CMDs

) Attitude
Population - —
Negative Positive
N (%) N (%) N (%) pvalue™
Age group
<35 80 (19.90) 72 (90) 8 (10)
35-55 187 (46.52) 151 (80.75) 36 (19.25) <0.001
>55 135 (33.58) 74 (54.81) 61 (45.19)
Gender
Male 160 (39.80) 129 (80.63) 31 (19.38) 0.012
Female 242 (60.20) 168 (69.42) 74 (30.58)
Education
Primary or below 124 (30.85) 70 (56.45) 54 (43.55)
Secondary 176 (43.78) 139 (78.98) 37 (21.02) <0.001
Tertiary or higher 102 (25.37) 88 (86.27) 14 (13.73)
Employment status
Unemployed 197 (49) 125 (63.45) 72 (36.55) <0.001
Employed 205 (51) 172 (83.90) 33 (16.10)
Marital
Single 89 (22.14) 66 (74.16) 23 (25.84) 0.946
Not single 313 (77.86) 231 (73.80) 82 (26.20)
BMI
Normal 317 (78.86) 245 (77.29) 72 (22.71)
Overweight/Obese 85 (21.14) 52 (61.18) 33 (38.82) 0.003
CMD Status
NoCMD 294 (73.13) 240 (81.63) 54 (18.37)
T2DM 10 (2.49) 8 (80) 2 (20)
HTN 71 (17.66) 35 (49.30) 36 (50.70) <0001
CMD 27 (6.72) 14 (51.85) 13 (48.15)
Knowledge
Good 44 (10.95) 20 (45.45) 24 (54.55) <0.001
Bad 358 (89.05) 277 (77.37) 81 (22.63)

Bold values represent significant association.
* Pearson’s chi-square test. ** Fisher’s exact test
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Table 4 provides an in-depth look at participants' attitudes toward CMDs.

There was a significant difference in attitudes across age groups (p < 0.001). Participants
younger than 35 years had the highest proportion of negative attitudes (90%), while those over
55 years had the most favorable attitudes, with 45.19% showing a positive attitude. Gender
also significantly influenced attitudes (p = 0.012). A higher proportion of males (80.63%) had
negative attitude compared to females (69.42%). Conversely, females were more likely to have
a positive attitude (30.58%) compared to males (19.38%). Education level showed a strong
correlation with attitude (p < 0.001). Participants with primary or below education level had
relatively lower percentage of negative attitudes (56.45%) compared to those with secondary
(78.98%) and tertiary or higher education (86.27%). However, those with primary education
also had the highest percentage of positive attitudes (43.55%). Employment status significantly
impacted attitudes (p < 0.001). Employed participants were more likely to have negative
attitude (83.90%) compared to unemployed participants (63.45%). Despite this, unemployed
individuals had a higher percentage of positive attitudes (36.55%) compared to their employed
counterparts (16.10%). BMI category was significantly associated with attitudes (p = 0.003).
Participants with normal BMI had higher proportion of negative attitudes (77.29%) compared
to those who were overweight or obese (61.18%). Those who were overweight or obese showed
a higher percentage of positive attitudes (38.82%) than those with a normal BMI (22.71%).
The presence of CMDs significantly affected attitudes (p < 0.001). Participants without CMDs
had a high proportion of negative attitudes (81.63%), but they also had a notable percentage of
positive attitudes (18.37%). Among those with specific CMDs, such as T2DM and
hypertension (HTN), a very small percentage had positive attitudes (20% for T2DM and
50.70% for HTN), indicating a generally more negative outlook. Knowledge significantly
impacted attitudes (p < 0.001). Participants with bad knowledge were more likely to have
negative attitude (77.37%) compared to those with good knowledge (45.45%). Conversely,
good knowledge individuals had a higher percentage of positive attitudes (54.55%) compared
to bad knowledge (22.63%). Marital status did not show a significant difference in attitudes
towards CMDs (p = 0.946), suggesting that being single or not single did not significantly

affect participants' attitudes.
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Table 5: Preventive behavior of the participants regarding CMDs

Population Behavior
Bad Good
N (%) N (%) N (%) p-value*
Age group
<35 80 (19.90) 79 (98.75) 1(1.25)
35-55 187 (46.52) 184 (98.40) 3 (1.60) <0.001**
>55 135 (33.58) 119 (88.15) 16 (11.85)
Gender
Male 160 (39.80) 157 (98.13) 3(1.88) 0.020%
Female 242 (60.20) 225 (92.98) 17 (7.02)
Education
Primary or below 124 (30.85) 114 (91.94) 10 (8.06)
Secondary 176 (43.78) 170 (96.59) 6 (3.41) 0.216**
Tertiary or higher 102 (25.37) 98 (96.08) 4 (3.92)
Employment status
Unemployed 197 (49) 180 (91.37) 17 (8.63) 0,001
Employed 205 (51) 202 (98.54) 3 (1.46)
Marital
Single 89 (22.14) 84 (94.38) 5 (5.62) 0.752
Not single 313 (77.86) 298 (95.21) 15 (4.79)
BMI
Normal 317 (78.86) 302 (95.27) 15 (4.73) 0.665
Overweight/Obese 85 (21.14) 80 (94.12) 5 (5.88)
CMD Status
NoCMD 294 (73.13) 288 (97.96) 6 (2.04)
T2DM 10 (2.49) 9 (90) 1(10)
HTN 71 (17.66) 61 (85.92) 10 (14.08) <0001
CMD 27 (6.72) 24 (88.89) 3(11.11)
Knowledge
Good 44 (10.95) 39 (88.64) 5(11.36) 0.039
Bad 358 (89.05) 343 (95.81) 15 (4.19)
Attitude
Positive 105 (26.12) 94 (89.52) 11 (10.48) 0.003
Negative 297 (73.88) 288 (96.97) 9 (3.03)

Bold values represent significant association.
* Pearson’s chi-square test. ** Fisher’s exact test.
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Table 5 details the preventive behavior of participants in relation to CMDs.

There was a significant variation in preventive behavior across age groups (p < 0.001). The
youngest group (<35 years) showed predominantly bad behavior, with 98.75% falling into this
category and only 1.25% exhibiting good behavior. Similarly, the 35-55 age group had 98.40%
bad behavior and 1.60% good behavior. The oldest group (>55 years) demonstrated a slightly
better profile, with 88.15% bad behavior and 11.85% good behavior. Gender differences in
preventive behavior were also statistically significant (p = 0.020). Males showed a higher
percentage of bad behavior (98.13%) compared to females (92.98%). Conversely, females were
more likely to engage in good behavior (7.02%) compared to males (1.88%). Employment
status significantly impacted preventive behavior (p =0.001). Employed individuals were more
likely to exhibit bad behavior (98.54%) compared to unemployed individuals (91.37%).
However, unemployed participants had a higher proportion of good behavior (8.63%)
compared to employed participants (1.46%). CMD status significantly influenced preventive
behavior (p < 0.001). Participants without CMDs predominantly showed bad behavior
(97.96%), with only 2.04% displaying good behavior. Among those with specific CMDs,
individuals with T2DM had a relatively higher percentage of good behavior (10%) compared
to those with hypertension (HTN) (14.08%) and other CMDs (11.11%). Knowledge and
preventive behavior were found to be significantly associated (p = 0.039). Participants with
bad knowledge showed a higher percentage of bad preventive behavior (95.81%) compared to
those with good knowledge (88.64%). Conversely, participants with good knowledge were
more likely to engage in good behavior (11.36%) compared to bad knowledge (4.19%).
Attitude significantly influenced preventive behavior (p = 0.003). Participants with negative
attitude showed a higher percentage of bad preventive behavior (96.97%) compared to those
with positive attitude (89.52%). Reversely, participants with positive attitude were more likely
to engage in good behavior (10.48%) compared to negative attitude (3.03%). Educational level
showed no significant difference in preventive behavior (p = 0.216). However, it was notable
that those with primary education or below had the highest proportion of good behavior
(8.06%) compared to those with secondary (3.41%) and tertiary or higher education (3.92%).
Marital status did not significantly affect preventive behavior (p =0.752). Both single (94.38%)
and not single (95.21%) individuals exhibited similar proportions of bad behavior, with good
behavior being relatively low in both groups (5.62% and 4.79%, respectively). BMI category
did not show a significant difference in preventive behavior (p = 0.665). Participants with
normal BMI displayed 95.27% bad behavior and 4.73% good behavior, while those who were
overweight or obese had 94.12% bad behavior and 5.88% good behavior.
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Table 6: Awareness of the participants regarding CMDs

) Awareness
Population
Bad Good
N (%) N (%) N (%) prvalue™
Age group
<35 80 (19.90) 77 (96.25) 3(3.75)
35-55 187 (46.52) 180 (96.26) 7 (3.74) <0.001**
>55 135 (33.58) 113 (83.07) 22 (16.30)
Gender
Male 160 (39.80) 155 (96.88) 5(3.13) 0.004
Female 242 (60.20) 215 (88.84) 27 (11.16)
Education
Primary or below 124 (30.85) 113 (91.13) 11 (8.87)
Secondary 176 (43.78) 161 (91.48) 15 (8.52) 0.664
Tertiary or higher 102 (25.37) 96 (94.12) 6 (5.88)
Employment status
Unemployed 197 (49) 171 (86.80) 26 (13.20) <0.001
Employed 205 (51) 199 (97.07) 6 (2.93)
Marital
Single 89 (22.14) 80 (89.89) 9(10.11) 0.395
Not single 313 (77.86) 290 (92.65) 23 (7.35)
BMI
Normal 317 (78.86) 296 (93.38) 21 (6.62) 0.056
Overweight/Obese 85 (21.14) 74 (87.06) 11 (12.94)
CMD Status
No CMD 294 (73.13) 284 (96.60) 10 (3.40)
T2DM 10 (2.49 9 (90 1(10
HTN 71 ((17.66?) 60 (5(34.;1) 11 (i5.4)19) <0001
CMD 27 (6.72) 17 (62.96) 10 (37.04)

Bold values represent significant association.
* Pearson’s chi-square test. ** Fisher’s exact test
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Table 6 presents the level of awareness of participants about CMDs.

There was a significant variation in awareness across different age groups (p < 0.001).
Participants under 35 years showed high bad awareness (96.25%) and low good awareness
(3.75%). The 35-55 age group mirrored this trend with 96.26% having bad awareness and
3.74% good awareness. Participants over 55 years old demonstrated better awareness, with
83.7% bad and 16.3% good awareness. Gender differences in awareness were statistically
significant (p = 0.004). Males predominantly had bad awareness (96.88%), with a small
proportion showing good awareness (3.13%). Females showed better awareness levels, with
88.84% bad and 11.16% good. Employment status significantly affected awareness (p <0.001).
Employed participants had a higher percentage of bad awareness (97.07%) compared to
unemployed participants (86.80%). Conversely, unemployed participants showed a higher
percentage of good awareness (13.20%) compared to employed participants (2.93%). CMD
status significantly influenced awareness (p < 0.001). Participants without CMDs had high bad
awareness (96.60%) and low good awareness (3.40%). Those with T2DM predominantly had
bad awareness (90%), with 10% having good awareness. Participants with hypertension (HTN)
showed better awareness, with 84.51% bad and 15.49% good awareness. Those with other
CMDs had the highest good awareness (37.04%), with 62.96% showing bad awareness.
Education level did not show a significant difference in awareness (p = 0.664). Participants
with primary education or below had 91.13% bad awareness and 8.87% good awareness. Those
with secondary education exhibited similar trends, with 91.48% bad and 8.52% good
awareness. Participants with tertiary or higher education had slightly lower bad awareness
(94.12%) and good awareness (5.88%). Marital status did not significantly influence awareness
(p = 0.395). Single participants showed 89.89% bad awareness and 10.11% good awareness.
Those who were not single had 92.65% bad awareness and 7.35% good awareness. BMI
category showed a borderline significant difference in awareness (p = 0.056). Participants with
normal BMI had 93.38% bad awareness and 6.62% good awareness. Those who were
overweight or obese showed slightly better awareness, with 87.06% bad and 12.94% good

awareness.
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Table 7: Multiple binary logistic regression results on factors influencing awareness

KAB and
Awareness

Knowledge
OR [95%ClI]

Attitude
OR [95%CI]

Behavior
OR [95%ClI]

Awareness
OR [95%ClI]

Age

1.01[0.98 - 1.04]

1.04 [1.02 - 1.06]

1.07 [1.02-1.12] 1.04 [1.00 - 1.08]*

Gender

Female/Male

2.80 [1.23 - 6.39]

1.47 [0.82 - 2.61]

3.69[0.91 - 14.95] 3.89 [1.28 - 11.80]

Education

Secondary
/Primary or below
Tertiary or higher

1.64 [0.69 - 3.91]

3.29 [1.24 - 8.72]

0.49 [0.28 - 0.86]

0.43 [0.21 - 0.90]

0.77 [0.25 - 2.39]

2.06 [0.51 - 8.32]

1.97 [0.77 - 5.04]

2.19 [0.64 - 7.50]

/Primary or below

Employment

Employed

JUnemployed .88 [0:40 - 1.95]

0.72[0.40-1.31] 0.63[0.15-2.74] 0.61[0.21 - 1.78]

BMI

Overweight-Obese
/Normal

CMD status

1.37[0.61-3.07] 205[1.14-3.69] 1.18[0.36-3.81] 1.53[0.61-3.82]

T2DM/No CMD 10.61 [2.48 - 45.41] 0.77 [0.15 - 3.98] 4.30 [0.44 - 42.43] 3.52 [0.38 - 32.70]

HTN/No CMD 1.50 [0.55 - 4.13] 1.92[1.02-3.61] 2.79[0.81-9.60] 2.52 [0.87 - 7.33]

Both/No CMD 7.16 [2.28 - 22.41] 1.21[0.46-3.20] 1.30[0.23-7.38] 6.97 [1.96 - 24.80]

Bold values represent significant association. * Borderline significance.

The associations between the demographic characteristics of the study population and their
knowledge, attitude, behavior (KAB), and their awareness are shown in Table 7.

Age showed a significant positive effect on attitude (OR = 1.04, 95% CI: 1.02 - 1.06), behavior
(OR = 1.07, 95% CI: 1.02 - 1.12), and a borderline significant positive effect on overall
awareness (OR = 1.04, 95% CI: 1.00 - 1.08). This indicated that as age increased, there was a
slight but significant increase in positive attitudes, behaviors, and overall awareness towards
CMDs. Gender significantly influenced knowledge, with females having a much higher odds
ratio (OR =2.80, 95% CI: 1.23 - 6.39) and overall awareness (OR = 3.89, 95% CI: 1.28 - 11.80)
compared to males. This suggested that females were significantly more knowledgeable and

aware of CMDs compared to males. Gender did not significantly impact attitude or behavior.
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Higher education levels (tertiary or higher) were associated with significantly better knowledge
(OR =3.29, 95% CI: 1.24 - 8.72) compared to primary education or below. However, it had a
negative association with attitude (OR = 0.43, 95% CI: 0.21 - 0.90). Secondary education also
negatively impacted attitude (OR = 0.49, 95% CI: 0.28 - 0.86). Education level did not
significantly impact behavior or overall awareness. Employment status did not significantly
influence knowledge, attitude, behavior, or overall awareness towards CMDs. The odds ratios
were not significant, indicating no substantial difference between employed and unemployed
individuals in these aspects. Participants who were overweight or obese had a significantly
positive attitude (OR = 2.05, 95% CI: 1.14 - 3.69). This suggested that overweight or obese
individuals had a more positive attitude towards CMDs compared to those with normal BMI.
However, BMI did not significantly affect knowledge, behavior, or overall awareness. CMD
status significantly affected knowledge and awareness. Participants with T2DM had
substantially higher knowledge (OR =10.61, 95% CI: 2.48 - 45.41) compared to those without
CMD. Individuals with both T2DM and HTN showed significantly higher knowledge (OR =
7.16, 95% CI: 2.28 - 22.41) and awareness (OR = 6.97, 95% CI: 1.96 - 24.80). Participants
with HTN alone did not show significant differences in knowledge, attitude, behavior, or

awarencss.

Table 8: Association between knowledge, attitude, behavior by multiple binary logistic
regression models (adjusted for age, gender, education, employment, BMI, and CMD status)

Attitude Behavior
OR [95%Cl] OR [95%Cl]

Knowledge of T2DM

Good / Bad 4.89 [2.27 — 10.55] 1.87 [0.54 — 6.42]
Knowledge of HTN

Good / Bad 4.74 [2.71 - 8.30] 2.42[0.77 - 7.55]
General knowledge

Good / Bad 4.57 [2.06 — 10.16] 1.93 [0.56 — 6.68]
Attitude

Positive / Negative 1.53 [0.53 - 4.37]

Knowledge and Attitude

Good / Bad 2.71[0.64 —11.45]

Bold values represent significant association.
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Table 8 presents the associations between knowledge, attitude, and behavior related to type 2
diabetes mellitus and hypertension through multiple binary logistic regression models, adjusted
for all sociodemographic characteristics.

Having good knowledge of T2DM, HTN, and general knowledge were found significantly
associated with better attitude regarding CMD (OR = 4.89, 95% CI: 2.27 — 10.55, OR = 4.74,
95% CI: 2.71 — 8.30, OR =4.57, 95% CI: 2.06 — 10.16, respectively). Knowledge and attitude

were not associated with preventive behavior of the participants.
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4.2 Influenza vaccine uptake

Table 9: Sociodemographic characteristics of the participants

n? %"
Gender
Male 122 20.85
Female 463 79.15
Age groups
<25 354 60.51
25+ 231 39.49
Ethnicity
Kinh 426 72.82
Others 159 27.18
Marital status
Single 454 77.61
Not single 131 22.39
QOccupational status
Student 367 62.74
Medical doctor 64 10.94
Pharmacist 82 14.02
Other healthcare personnel
(Preventive medicine doctor / Lab technician) 72 12.37
Frequency of seeking healthcare
At least once per year 305 52.14
Less than once per year 280 47.86
Adyvised by a healthcare provider
Yes 164 28.03
No 421 71.97
Vaccination status
Vaccinated 237 40.51
Unvaccinated 348 59.49
Knowledge
Good 214 36.58
Not good 371 63.42
Attitude
Good 248 42.39
Not good 337 57.61
Willingness of vaccination and/or revaccination
Yes 111 18.97
No 474 81.03
Willingness to advise others
Yes 526 89.91
No 59 10.09
Believe in mandatory vaccination
Yes 318 54.36
No 267 45.64
Awareness
Good 116 19.83
Not good 469 80.17

2 n = the number of participants, ® % = the percentage.
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Table 9 presents the sociodemographic characteristics of the study participants.

Among the 585 participants, the majority were female (79.15%), with males representing
20.85%. The participants were predominantly young, with 60.51% being under 25 years old,
while 39.49% were aged 25 years and older. A significant portion of the participants belonged
to the Kinh ethnicity (72.82%), with the remaining 27.18% belonging to other ethnic groups.
In terms of marital status, 77.61% of the participants were single, while 22.39% were not
single. The largest occupational group among the participants was students, comprising 62.74%
of the sample. Medical doctors accounted for 10.94%, pharmacists 14.02%, and other
healthcare personnel (including preventive medicine doctors and lab technicians) 12.37%.
Regarding the frequency of seeking healthcare, 52.14% of participants sought healthcare at
least once per year, whereas 47.86% sought healthcare less frequently. Only 28.03% had been
advised by a healthcare provider, while a significant majority (71.97%) had not received such
advice. The vaccination status showed that 40.51% of the participants were vaccinated, while
59.49% remained unvaccinated. In terms of vaccination knowledge, 36.58% of participants
possessed good knowledge, while 63.42% did not. Regarding attitudes, 42.39% of the
participants had a positive attitude towards vaccination, whereas 57.61% did not. Despite the
levels of knowledge and attitudes, only 18.97% of the participants were willing to vaccinate or
revaccinate, while a substantial 81.03% were not willing. However, a high percentage (89.91%)
were willing to advise others about vaccination, with only 10.09% not willing to do so. A little
over half of the participants (54.36%) believed in mandatory vaccination, while 45.64% did
not share this belief. In terms of awareness, 19.83% of participants had good awareness

regarding vaccination, compared to 80.17% who had poor awareness.
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Table 10: Knowledge, attitude, and vaccination status of the participants

Good agi(;?l((ile Vaccinated
knowledge (%) p- (%) —value* (%) p-
(N =214, value* 7 28 P (N=237, value*
V) > V)
36.58%) 42.39%) 40.51%)
Gender
Male 49 (40.16) 38 (31.15) 54 (44.26)
0.356 0.005 0.343
Female 165 (35.64) 210 (45.36) 183 (39.52)
Age groups
<25 130 (37.72) 142 (40.11) 133 (37.57)
0.930 0.167 0.073
25+ 84 (36.36) 106 (45.89) 104 (45.02)
Ethnicity
Kinh 168 (39.44) 199 (46.71) 180 (42.25)
0.019 0.001 0.160
Others 46 (28.93) 49 (30.82) 57 (35.85)
Marital status
Single 172 (37.89) 188 (41.41) 168 (37)
0.223 0.370 0.001
Not single 42 (32.06) 60 (45.80) 69 (52.67)
Occupational status
Student 137 (37.33) 149 (40.60) 140 (38.15)
Medical doctor 28 (43.75) 31(48.43) 32 (50.00)
Pharmacist 32 (39.02) 0.074 37 (45.12) 0.636 35 (42.68) 0.328
Other (Preventive medicine
doctor / Lab technician) 17 (23.61) 31 (45.06) 30 (41.67)
Seeking healthcare
At least once per year 111 (36.39) 139 (45.57) 143 (46.89)
0.922 0.104 0.001
Less than once per year 103 (36.79) 109 (38.93) 94 (33.57)
Advised by HCP
Yes 62 (37.80) 74 (45.12) 99 (60.37)
0.701 0.405 <0.001
No 152 (36.10) 174 (41.33) 138 (32.78)
Willingness of vaccination
and/or revaccination
Yes 47 (42.34) 66 (59.46) 78 (70.27)
0.162 <0.001 <0.001
No 167 (35.23) 182 (38.40) 159 (33.54)
Willingness to advise
others
Yes 197 (37.45) 237 (45.06) 222 (42.21)
0.191 <0.001 0.013
No 17 (28.81) 11 (18.64) 15 (25.42)
Believe in mandatory
vaccination
Yes 128 (40.25) 180 (56.60) 144 (45.28)
0.044 <0.
No 214 (36.58) 68 (25.47) 93 (34.83)

Bold values represent significant association. * Pearson’s chi-square test.
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Table 10 presents a statistical analysis of factors influencing knowledge, attitudes, and practices
regarding vaccination among different demographic and professional groups.

There was a significant difference in knowledge between Kinh (39.44%) and other ethnicities
(28.93%) (p = 0.019). Those with good knowledge tended to agree with mandatory vaccination
among medical-related students and HCWs (40.25%) (p = 0.044). There was no significant
difference in knowledge between males (40.16%) and females (35.64%) (p = 0.356).
Knowledge levels were similar across age groups, with those under 25 years at 37.72% and
those 25 years and older at 36.36% (p = 0.930). No significant difference was observed between
single (37.89%) and not single individuals (32.06%) (p = 0.223). Medical doctors had the
highest level of knowledge (43.75%), followed by pharmacists (39.02%), students (37.33%),
and other healthcare professionals (23.61%) (p = 0.074). There was no significant difference
in knowledge between those who sought healthcare at least once per year (36.39%) and those
who sought it less frequently (36.79%) (p = 0.922). Being advised by HCP did not significantly
affect knowledge (p = 0.701). There was no significant association between willingness to
vaccinate/revaccinate and level of knowledge (p = 0.162). Similarly, willingness to advise
others did not significantly associate with knowledge (p = 0.191).

Females showed significantly better attitudes (45.36%) than males (31.15%) (p = 0.005). Kinh
individuals showed significantly better attitudes (46.71%) compared to other ethnicities
(30.82%) (p = 0.001). There was a highly significant difference, with those having better
attitudes being significantly more willing to vaccinate/revaccinate (59.46%) (p < 0.001).
Participants with better attitudes were significantly more willing to advise others (45.06%) (p
< 0.001). Better attitudes were significantly associated with belief in mandatory vaccination
(56.60%) (p < 0.001). There was no significant difference in attitudes between those under 25
years (40.11%) and those 25 years and older (45.89%) (p = 0.167). No significant difference
in attitudes was observed between single (41.41%) and not single individuals (45.80%) (p =
0.370). Medical doctors insignificantly exhibited better attitudes (48.43%), followed by
pharmacists (45.12%), other healthcare professionals (45.06%), and students (40.60%) (p =
0.636). Those who sought healthcare at least once per year had significantly better attitudes
(45.57%) compared to those who sought it less frequently (38.93%) (p = 0.104). Being advised
by HCP did not significantly affect attitudes (p = 0.405).

Being not single was associated with significantly higher vaccination rates (52.67%) compared
to single individuals (37%) (p = 0.001). Those who sought healthcare at least once per year had
significantly higher vaccination rates (46.89%) compared to those who sought it less frequently

(33.57%) (p = 0.001). Being advised by HCP was associated with significantly higher
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vaccination rates (60.37%) compared to those not advised (32.78%) (p < 0.001). Those who
were already vaccinated showed significantly more willingness to vaccinate/revaccinate
(70.27%) (p < 0.001). Those who were already vaccinated were more willing to advise others
to get vaccinated (42.21%) compared to those who were not (p = 0.013). Vaccinated
participants tended to agree with mandatory vaccination for medical students and HCWs
(45.28%) (p = 0.010). There was no significant difference in vaccination rates between males
(44.26%) and females (39.52%) (p = 0.343). Those aged 25 years and older had a slightly
higher vaccination rate (45.02%) compared to those under 25 years (37.57%) (p = 0.073). There
was no significant difference in vaccination rates between Kinh (42.25%) and other ethnicities
(35.85%) (p = 0.160). Medical doctors had the highest vaccination rates (50.00%), followed
by pharmacists (42.68%), other healthcare professionals (41.67%), and students (38.15%) (p =
0.328).
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Table 11: Participants' willingness and belief in vaccination

Willingness of Willingness Believe in
vaccination to advice mandatory
/revaccination p- others p- vaccination p-
(%) value* (%) value* (%) value*
(N=111, (N =526, (N =318,
18.97%) 89.91%) 54.36%)
Gender
Male 90 (19.44) 427 (92.22) 258 (55.72)
0.577 <0.001 0.197
Female 21(17.21) 99 (81.15) 60 (49.18)
Age groups
<25 64 (27.71) 212 (91.77) 124 (53.68)
<0.001 0.227 0.790
25+ 47 (13.28) 314 (88.70) 194 (54.80)
Ethnicity
Kinh 82 (19.25) 390 (91.55) 242 (56.81)
0.782 0.032 0.052
Others 29 (18.24) 136 (85.53) 76 (47.80)
Marital status
Single 46 (35.11) 122 (93.13) 79 (60.31)
<0.001 0.165 0.121
Not single 65 (14.32) 404 (88.99) 239 (52.64)
Occupational status
Student 55 (14.99) 328 (89.37) 208 (56.68)
Medical doctor 17 (26.56) 57 (89.06) 30 (46.88)
Pharmacist 23 (28.05) 0.011 738780y 0340 43(5122) 0431
Other
(Preventive medicine doctor 16 (22.22) 69 (95.83) 38 (52.78)
/ Lab technician)
Seeking healthcare
At least once per year 76 (24.92) 280 (91.80) 179 (58.69)
<0.001 0.113 0.028
Less than once per year 35 (12.50) 246 (87.86) 139 (49.64)
Advised by HCP
Yes 57 (34.76) 155 (94.51) 102 (62.20)
<0.001 0.021 0.018
No 54 (12.83) 371 (88.12) 216 (51.31)
Awareness
Good 35(30.17) 113 (97.41) 88 (75.86)
0.001 0.003 <0.001
Bad 76 (16.20) 413 (88.06) 230 (49.04)

Bold values represent significant association. * Pearson’s chi-square test.
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Table 11 provides a statistical analysis of participants’ willingness to vaccinate/revaccinate,
willingness to advise others, and belief in mandatory vaccination across various demographic
and professional groups.

Participants under 25 years were significantly more willing to vaccinate/revaccinate (27.71%)
compared to those 25 years and older (13.28%) (p < 0.001). Single participants were
significantly more willing to vaccinate/revaccinate (35.11%) compared to not single
participants (14.32%) (p < 0.001). Medical doctors exhibited the highest willingness to
vaccinate/revaccinate (26.56%), followed by pharmacists (28.05%), students (14.99%), and
other healthcare professionals (22.22%) (p = 0.011). Those who sought healthcare at least once
per year were significantly more willing to vaccinate/revaccinate (24.92%) compared to those
who sought it less frequently (12.50%) (p < 0.001). Being advised by HCP significantly
increased willingness to vaccinate/revaccinate (34.76%) compared to those not advised
(12.83%) (p < 0.001). Participants with good awareness were significantly more willing to
vaccinate/revaccinate (30.17%) compared to those with poor awareness (16.20%) (p = 0.001).
There was no significant difference between males (19.44%) and females (17.21%) in their
willingness to vaccinate/revaccinate (p = 0.577). No significant difference was observed
between Kinh (19.25%) and other ethnicities (18.24%) (p = 0.782).

Males (92.22%) were significantly more willing to advise others compared to females
(81.15%) (p < 0.001). Kinh participants were significantly more willing to advise others
(91.55%) compared to other ethnicities (85.53%) (p = 0.032). Being advised by HCP
significantly increased willingness to advise others (94.51%) compared to those not advised
(88.12%) (p = 0.021). Good awareness significantly increased willingness to advise others
(97.41%) compared to poor awareness (88.06%) (p = 0.003). There was no significant
difference in willingness to advise others between those under 25 years (91.77%) and those 25
years and older (88.70%) (p = 0.227). Marital status did not significantly affect the willingness
to advise others (p = 0.165). Other healthcare professionals (95.83%) and medical doctors
(89.06%) were insignificantly more willing to advise others compared to pharmacists (87.80%)
and students (89.37%) (p = 0.340). Seeking healthcare at least once per year did not
significantly affect willingness to advise others (p = 0.113).

Those who sought healthcare at least once per year were significantly more likely to believe in
mandatory vaccination (58.69%) compared to those who sought it less frequently (49.64%) (p
= 0.028). Being advised by HCP significantly increased belief in mandatory vaccination
(62.20%) compared to those not advised (51.31%) (p = 0.018). Participants with good

awareness had a significantly higher belief in mandatory vaccination (75.86%) compared to
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those with poor awareness (49.04%) (p < 0.001). No significant difference was observed
between males (55.72%) and females (49.18%) in their belief in mandatory vaccination (p =
0.197). Belief in mandatory vaccination was similar between participants under 25 years
(53.68%) and those 25 years and older (54.80%) (p = 0.790). Kinh participants (56.81%)
showed a marginally higher belief in mandatory vaccination compared to other ethnicities
(47.80%) (p = 0.052). No significant difference was observed between single participants
(60.31%) and not single participants (52.64%) in mandatory vaccination belief (p = 0.121).
Students (56.68%) had the highest rate of belief in mandatory vaccination, followed by other
healthcare professionals (52.78%), medical doctors (46.88%), and pharmacists (51.22%) (p =
0.451).
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Table 12: Multiple binary logistic regression on factors influencing KAB regarding influenza

vaccine

Knowledge, Attitude, and
Awareness

Knowledge
(OR [95%CI))

Attitude
(OR [95%CI])

Awareness
(OR [95%CI])

Gender

Female / Male

0.91 [0.60-1.38]

2.00 [1.29-3.10]

1.74 [0.99 - 3.05]*

Age groups

25+ <25

1.23[0.69-2.22]

1.18 [0.66-2.10]

1.08 [0.53 - 2.21]

Ethnicity

Kinh / Others

1.67 [1.12-2.49]

2.10 [1.41-3.11]

2.14 [1.26 - 3.64]

Marital status

Not single / Single

0.81 [0.47-1.40]

0.99 [0.58-1.67]

0.85 [0.45 - 1.61]

Occupational status

Student / Others
Medical doctor / Others

Pharmacist / Others

2.04 [0.98-4.27]
2.45 [1.13-5.33]

2.11 [1.03-4.32]

1.18 [0.60-2.33]
1.59 [0.76-3.32]

1.34 [0.69-2.59]

1.33[0.55 - 3.17]
2.22[0.91 - 5.42]

1.40 [0.60 - 3.27]

Seeking healthcare

At least once per year /
less than once per year

0.97 [0.68-1.38]

1.25[0.88-1.77]

1.09[0.71 - 1.68]

Advised by HCP

Yes/ No

1.17 [0.79-1.73]

1.17 [0.79-1.72]

1.37[0.86 - 2.17]

Bold values represent significant association. * Borderline significant.
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Table 12 presents the results of a multiple binary logistic regression analysis aimed at
identifying factors influencing knowledge, attitude, and awareness regarding the influenza
vaccine.

Females were twice as likely as males to have a positive attitude towards the influenza vaccine
(OR = 2.00, 95% CI: 1.29-3.10), indicating a significant difference. Females also showed
higher awareness about the influenza vaccine compared to males, although this result was
borderline significant (OR = 1.74, 95% CI: 0.99-3.05). The odds of having knowledge about
the influenza vaccine were lower for females compared to males (OR = 0.91, 95% CI: 0.60—
1.38), but this was not statistically significant.

Individuals aged 25 and above had slightly higher odds of having better knowledge about the
influenza vaccine compared to those under 25, but this difference was not statistically
significant (OR = 1.23, 95% CI: 0.69-2.22). The attitude towards the influenza vaccine did not
significantly differ between the two age groups (OR = 1.18, 95% CI: 0.66-2.10). There was no
significant difference in awareness between the two age groups (OR = 1.08, 95% CI: 0.53—
2.21).

The Kinh ethnic group had significantly higher odds of having knowledge about the influenza
vaccine compared to other ethnic groups (OR = 1.67, 95% CI: 1.12-2.49). Similarly, the Kinh
group was more likely to have a positive attitude towards the influenza vaccine (OR = 2.10,
95% CI: 1.41-3.11). The Kinh group also showed significantly higher awareness regarding the
influenza vaccine compared to others (OR = 2.14, 95% CI: 1.26-3.64).

Being not single (married, in a relationship) slightly decreased the odds of having knowledge
about the influenza vaccine, but the difference was not statistically significant (OR = 0.81, 95%
CI: 0.47-1.40). Marital status did not significantly impact the attitude towards the influenza
vaccine (OR =0.99, 95% CI: 0.58-1.67). There was also no significant impact of marital status
on awareness about the influenza vaccine (OR = 0.85, 95% CI: 0.45-1.61).

Medical doctors had significantly higher odds of having knowledge about the influenza vaccine
compared to other occupations (OR = 2.45, 95% CI: 1.13-5.33). Pharmacists also showed
significantly higher odds (OR =2.11, 95% CI: 1.03—4.32). Students did not show a significant
difference compared to others (OR = 2.04, 95% CI: 0.98—4.27). Occupational status did not
significantly affect attitude towards the influenza vaccine for any of the groups: students (OR
=1.18, 95% CI: 0.60-2.33), medical doctors (OR = 1.59, 95% CI: 0.76-3.32), or pharmacists
(OR =1.34,95% CI: 0.69-2.59). Medical doctors showed significantly higher awareness about
the influenza vaccine (OR = 2.22, 95% CI: 0.91-5.42), although this was at the borderline of

statistical significance. Pharmacists did not show a significant difference in awareness (OR =
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1.40, 95% CI: 0.60-3.27). Students had higher odds of awareness but not significantly so (OR
=1.33, 95% CI: 0.55-3.17).

Seeking healthcare at least once per year did not significantly impact knowledge about the
influenza vaccine (OR = 0.97, 95% CI: 0.68—1.38). The frequency of seeking healthcare did
not significantly influence attitude towards the vaccine (OR = 1.25, 95% CI: 0.88-1.77).
Similarly, awareness about the influenza vaccine was not significantly affected by healthcare-
seeking behavior (OR = 1.09, 95% CI: 0.71-1.68).

Being advised by a healthcare provider did not significantly increase the odds of having
knowledge about the influenza vaccine (OR =1.17, 95% CI: 0.79-1.73). Similarly, advice from
a healthcare provider did not significantly impact attitude towards the influenza vaccine (OR
=1.17, 95% CI: 0.79—-1.72). There was no significant effect of being advised by a healthcare
provider on awareness about the influenza vaccine (OR = 1.37, 95% CI: 0.86-2.17).
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Table 13: Multiple binary logistic regression on factors influencing vaccine practice of the

participants

Vaccination status,
Willingness and Belief

Vaccination
status
(OR [95%CI])

Willingness of
vaccination
/revaccination
(OR [95%CI])

Willingness to
advice others
(OR [95%Cl])

Belief in
mandatory
vaccination

(OR [95%CI])

Gender

Female / Male

0.83[0.54 - 1.28]

1.13[0.64 - 2.01]

2.66 [1.47 - 4.82]

1.17 [0.77 - 1.79]

Age groups

25+ /<25

0.77 [0.42 - 1.42]

1.45[0.70 - 3.02]

1.30 [0.47 - 3.56]

1.03 [0.56 - 1.88]

Ethnicity

Kinh / Others

1.39[0.93 - 2.08]

1.14[0.68 - 1.91]

1.83[1.02 - 3.28]

1.34[0.91 - 1.96]

Marital status

Not single / Single

2.09 [1.20 - 3.64]

2.49 [1.33 - 4.65]

1.09 [0.41 - 2.87]

1.80 [1.04 - 3.17]

Occupational status

Students / Others

Medical doctor
|/ Others

Pharmacists / Others

1.37 [0.67 - 2.80]
2.25[1.04 - 4.87]

1.30 [0.65 - 2.59]

1.89 [0.80 - 4.49]
2.13[0.86 - 5.28]

2.02[0.90 - 4.51]

0.55 [0.13 - 2.32]
0.47 [0.10 - 2.10]

0.39 [0.10 - 1.54]

1.93 [0.96 - 3.90]
0.96 [0.45 - 2.05]

1.12[0.57 - 2.19]

Seeking healthcare

At least once per year /
less than once per year

1.39[0.97 — 2.00]

1.68 [1.04 - 2.70]

1.26 [0.71 - 2.26]

1.37 [0.96 - 1.94]

Advised by HCP

Yes/ No

2.92[1.98 - 4.32]

3.11[1.96 - 4.94]

2.25[1.04 - 4.87]

1.40 [0.94 - 2.08]

Awareness

Good / Not good

1.45 [0.94 - 2.24]

2.26 [1.36 - 3.76]

4.32[1.31 - 14.26]

3.19[1.99 - 5.13]

Bold values represent significant association.
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Table 13 presents the results of a multiple binary logistic regression analysis aimed at
identifying factors influencing vaccination status, willingness of vaccination/revaccination,
willingness to advice others, and belief in mandatory vaccination for medical-related students
and HCW.

Females were significantly more willing to advise others on vaccination compared to males
(OR =2.66, 95% CI: 1.47 - 4.82). Gender did not significantly impact vaccination status (OR
=0.83, 95% CI: 0.54 - 1.28), the willingness to vaccinate/revaccinate (OR = 1.13, 95% CI:
0.64 - 2.01), and the belief in mandatory vaccination for medical-related students and HCW
(OR =1.17,95% CI: 0.77 - 1.79).

Age did not significantly impact vaccination status (OR = 0.77, 95% CI: 0.42 - 1.42), the
willingness to vaccinate/revaccinate (OR = 1.45, 95% CI: 0.70 - 3.02), the willingness to advise
others (OR = 1.3, 95% CI: 0.47 - 3.36), and the belief in mandatory vaccination for medical-
related students and HCW (OR = 1.03, 95% CI: 0.56 - 1.88).

Individuals from the Kinh ethnic group were significantly more willing to advise others on
vaccination (OR = 1.83, 95% CI: 1.02 - 3.28). Ethnicity did not significantly affect vaccination
status (OR = 1.39, 95% CI: 0.93 - 2.08), the willingness to vaccinate/revaccinate (OR = 1.14,
95% CI: 0.68 - 1.91), and the belief in mandatory vaccination for medical-related students and
HCW (OR =1.34, 95% CI: 0.91 - 1.96).

Those who were not single were significantly more likely to be vaccinated compared to single
individuals (OR = 2.09, 95% CI: 1.20 - 3.64), more willing to vaccinate/revaccinate (OR =
2.49, 95% CI: 1.33 - 4.65), and more likely to believe in mandatory vaccination for medical-
related students and HCW (OR = 1.80, 95% CI: 1.04 - 3.12). Marital status did not significantly
impact willingness to advise others (OR = 1.09, 95% CI: 0.41 - 2.87).

Medical doctors were significantly more likely to be vaccinated compared to others (OR =
2.25,95% CI: 1.04 - 4.87). Students and pharmacists did not show significant differences.
Occupational status did not significantly impact willingness to vaccinate/revaccinate, the
willingness to advise others, and the belief in mandatory vaccination for medical-related
students and HCW (all 95% ClI included 1).

Seeking healthcare at least once per year significantly increased willingness to
vaccinate/revaccinate (OR = 1.68, 95% CI: 1.04 - 2.70). Seeking healthcare at least once per
year did not significantly impact vaccination status (OR = 1.39, 95% CI: 0.97 — 2.00), the
willingness to advise others (OR = 1.26, 95% CI: 0.71 - 2.26), and the belief in mandatory
vaccination for medical-related students and HCW (OR = 1.37, 95% CI: 0.96 - 1.94).
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Being advised by a healthcare professional significantly increased the likelihood of being
vaccinated (OR = 2.92, 95% CI: 1.98 - 4.32), the willingness to vaccinate/revaccinate (OR =
3.11, 95% CI: 1.96 - 4.94), and the willingness to advise others (OR = 2.25, 95% CI: 1.04 -
4.87). However, being advised by a healthcare professional did not significantly influence
belief in mandatory vaccination for medical-related students and HCW (OR = 1.40, 95% CI:
0.94 - 2.08).

Good awareness significantly increased willingness to vaccinate/revaccinate (OR = 2.26, 95%
CI: 1.36 - 3.76), the willingness to advise others (OR = 4.32, 95% CI: 1.31 - 14.26), and the
belief in mandatory vaccination for medical-related students and HCW (OR = 3.19, 95% CI:
1.19 - 5.13). Awareness did not significantly affect vaccination status (OR = 1.45, 95% CI: 0.94
-2.24).
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Chapter 5: Discussion
5.1 Interpretation of findings

5.1.1 Low awareness and preventive behaviors for CMD

The study provided critical insights into the current state of awareness and preventive behaviors
regarding CMD among the participants.

The data indicated a substantial gap in knowledge about CMDs, which included T2DM and
hypertension. Specifically, the findings showed that a significant majority of the participants
had poor knowledge about T2DM, CMD, and hypertension. The analysis highlighted that
gender, education, and CMD status significantly influenced various aspects of awareness
towards CMDs. Older age, female gender, higher education, being overweight or obese, and
having T2DM or both T2DM and HTN were associated with better knowledge. This lack of
knowledge was a significant barrier to effective prevention and management of these diseases.
The negative attitudes towards CMDs observed in the study were also a significant barrier to
effective prevention and management. As the results of Pearson’s chi square tests, older age,
lower education levels, being female, unemployed, having higher BMI, and having good
knowledge were associated with higher rate of positive attitudes. As the results of multiple
binary logistic regression, higher educational level was found to be associated with worse
attitude. As higher educational level was defined as an indicator for higher socioeconomic
status (SES), people with better SES in Vietnam were more likely to be exposed to a western
lifestyle, such as fast-food or sugar-rich diets, as they were more able to afford them, leading
to unfavorable attitude (187,188). Also, having good knowledge of CMD was found
significantly associated with more positive attitude regarding the conditions in the regression
model.

Negative attitudes stemmed from various sources, including cultural beliefs, past experiences,
and misinformation (189,190). For instance, some participants might have believed that CMDs
were inevitable and could not be prevented, leading to a fatalistic attitude towards prevention
and management (191,192). The data indicated that preventive behaviors towards CMDs were
largely negative among the participants, with 95.02% exhibiting poor preventive behaviors.
Younger age, being male, employment, not having CMDs, having bad knowledge and negative
attitude were associated with higher proportions of bad preventive behaviors, according to the
results of Pearson’s chi-square tests. However, only age was found significant in the regression
model. This included lack of physical activity, unhealthy dietary habits, and non-adherence to
medical advice. These behaviors were major risk factors for the development and progression

of CMDs.
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The data indicated that the study population was extremely lacking in awareness regarding
CMDs, with 92.04% exhibiting poor awareness. The univariate analysis highlighted that age,
gender, education, BMI, and CMD status significantly influenced various aspects of awareness
towards CMDs. Older age, female gender, higher education, being overweight or obese, and
having T2DM or both T2DM and HTN were associated with better knowledge and awareness.
Multiple logistic regression models indicated that older age was borderline significant with
better awareness; female gender and having both T2DM and HTN were strongly associated

with better awareness.

5.1.2 Low awareness on influenza vaccine leads to low vaccination rate

The study also highlighted the low awareness and low uptake of the influenza vaccine among
participants. While many participants believed in mandatory influenza vaccination for medical
students and HCW, there is significant reluctance to vaccinate or revaccinate. Interestingly, a
large proportion of participants were willing to advise others about vaccination, indicating a
discrepancy between personal health actions and public health advocacy.

Understanding the barriers to vaccination was crucial in addressing this issue (193). Common
barriers included fear of side effects, misconceptions about vaccine efficacy, and perceived lack
of necessity (193). For example, some individuals might believe that they do not need the
vaccine because they are healthy or because they have never had the flu before (194).

Tables 9 and 10 provided deeper insights into the factors influencing vaccination practices.
Ethnicity, belief in mandatory vaccination, and willingness to vaccinate or advise others were
particularly influential. Gender and marital status also played significant roles in shaping
attitudes and practices towards vaccination. Additionally, the presence of CMDs, advice from
healthcare professionals, and healthcare-seeking behavior significantly impacted vaccination

willingness and practices.

5.2 Comparison with existing literature

5.2.1 CMD awareness and preventive behaviors

The findings from this study are consistent with numerous studies documenting low awareness
and suboptimal preventive behaviors regarding CMDs across different populations. For
instance, a study by Sallis et al. (2016) reported that a significant portion of the population
lacked adequate knowledge and engaged in unhealthy behaviors, similar to the findings of this

study (195). The association between demographic factors such as age, gender, and education
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with CMD awareness and behaviors is also consistent with previous research (6,196—198).
Studies have often found that older adults and those with higher education levels tend to have

better knowledge and more positive health behaviors (199,200).

Knowledge gaps in CMD awareness

The results align with studies showing widespread knowledge gaps about CMDs. For example,
in a study by Rahman et al. (2018), a large proportion of participants were unaware of the
symptoms and risk factors associated with T2DM and hypertension, similar to the knowledge
deficits found in this study (201). The study by Hocking et al. (2013) also highlighted that a
significant number of individuals with chronic disease lacked sufficient knowledge about their
conditions, which adversely affected their disease management and outcomes (131).

Despite many health campaigns in Vietnam trying to increase public understanding and
awareness of CMDs, many individuals do not fully understand the implications of CMDs,
leading to inadequate preventive measures (17,53,202). This reflects the findings of this study,
where the majority of participants exhibited poor knowledge about CMDs and engaged in

unhealthy behaviors.

Attitudinal barriers to CMD prevention

The negative attitudes towards CMDs observed in this study are consistent with findings from
other research. For example, a study by Yusuf Mohamud et al. (2022) found that negative
attitudes towards lifestyle modifications were prevalent among individuals at risk for CMDs
(203). These attitudes were often rooted in cultural beliefs and misinformation, making it
challenging to adopt healthy behaviors (204,205).

Similarly, two studies by Kalantzi et al. (2023) and Walker et al. (2012) highlighted that
negative attitudes and fatalistic beliefs about CMDs were significant barriers to effective
prevention and management (206,207). These attitudes can lead to a lack of motivation to

engage in healthy behaviors, as observed in this study.

Behavioral challenges in CMD management

The poor preventive behaviors observed in this study are in line with findings from other
research. A study by Robinson et al. (2023) found that many individuals at increased risk for
CMDs did not engage in regular physical activity or adhere to dietary recommendations (208).
This lack of adherence was often due to a combination of factors, including time constraints,

lack of access to resources, and low motivation (208,209).
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In another study by Ganiyu et al. (2013), participants reported difficulty in maintaining healthy
behaviors due to competing priorities and lack of support (209). This is consistent with the
findings of this study, where a significant majority of participants exhibited poor preventive

behaviors.

Impact of demographic factors on CMD awareness and behaviors

The influence of demographic factors such as age, gender, and education on CMD awareness
and behaviors were indicated in many literatures (133,134,200). For example, a study by
Ibarra-Sanchez et al. (2023) found that older adults and those with higher education levels were
more likely to have better knowledge and engage in positive health behaviors (200). This aligns
with the findings of this study, where older participants and those with tertiary education
showed relatively better knowledge about CMDs.

Similarly, a study by Stefan Ek (2015) reported that women were more likely to have better
knowledge and engage in healthier behaviors compared to men (133). This is consistent with
the findings of this study, where females exhibited better knowledge and more positive attitudes

towards CMDs.

Discrepancies in health behaviors among employed individuals

The finding that employed individuals displayed more negative attitudes and behaviors towards
CMDs contrasts with some literature suggesting that employment is associated with better
health outcomes. For instance, a study by Hoven et al. (2023) reported that employed
individuals often have better access to healthcare resources and are more likely to engage in
preventive behaviors (210).

However, other studies have shown that employment can also be associated with stress and
time constraints, which can negatively impact health behaviors. Such as, a study by Huang et
al. (2022) found that job stress and long working hours were associated with poor health
behaviors, such as lack of physical activity and unhealthy eating (211). This is consistent with
the findings of this study, where employed individuals exhibited more negative attitudes and

behaviors towards CMDs.

5.2.2 Influenza vaccination

The low awareness and low uptake of influenza vaccination observed in this study mirrors

findings from other research. Studies have shown that despite substantial awareness campaigns,
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actual vaccination rates remain suboptimal due to factors such as vaccine hesitancy,

misconceptions about vaccine efficacy, and fear of side effects (41,42,212).

Knowledge, awareness versus practice in influenza vaccination

Low vaccination rate of the influenza vaccine due to low awareness is a well-documented issue
in public health. For example, a study by Sun et al. (2024) found that although a significant
portion of the population was aware of the importance of the influenza vaccine, vaccination
rates remained low due to various barriers (213).

In contrast, a study by Jiang et al. (2022) highlighted that high awareness of influenza
vaccination did not necessarily translate into higher vaccination rates (214). This gap between
knowledge and practice was attributed to factors such as fear of side effects, skepticism about

vaccine efficacy, and logistical challenges.

Vaccine hesitancy

The issue of vaccine hesitancy observed in this study is consistent with findings from other
research. A study by Nuwarda et al. (2022) identified vaccine hesitancy as a major barrier to
achieving high vaccination rates (41). Factors contributing to vaccine hesitancy included
concerns about vaccine safety, misinformation, and distrust of healthcare systems.

A study by Kumar et al. (2022) also found that vaccine hesitancy was influenced by
psychological factors, such as risk perception and trust in health authorities (157). This reflects

the findings of this study, where many participants were reluctant to vaccinate or revaccinate.

Role of healthcare professionals

The significant influence of healthcare professionals on vaccination decisions observed in this
study is supported by existing literature. For example, a study by Aguolu et al. (2022) found
that recommendations from healthcare professionals were one of the most important factors
influencing vaccination decisions (215).

Similarly, a study by Guillari et al. (2021) reported that advice from healthcare providers
significantly increased the likelihood of individuals getting vaccinated (171). This aligns with
the findings of this study, where advice from healthcare professionals was a key determinant

of vaccination practices.
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Policy measures

The impact of policy measures on vaccination rates observed in this study is consistent with
findings from other research. For example, a study by Maltezou et al. (2022) found that
mandatory vaccination policies for HCW significantly increased vaccination rates.

Similarly, a study by Singh et al. (2020) reported that providing free or subsidized vaccines
reduced financial barriers and increased vaccination rates (216). This is consistent with the
findings of this study, where policy measures such as mandatory vaccination and subsidized

vaccines were suggested to improve vaccination rates.

Community engagement

The importance of community engagement in promoting vaccination observed in this study is
supported by existing literature. For example, a study by Kan and Zhang (2018) found that
social support and peer influence were critical determinants of vaccination behaviors.
Similarly, a study by Xie et al. (2024) reported that community engagement and involvement
of trusted community leaders significantly increased vaccination acceptance (217). This aligns
with the findings of this study, where fostering social support networks and engaging

community leaders were recommended to promote vaccination.

5.3 Public health implications
5.3.1 CMD awareness and preventive behaviors

Increased burden on healthcare systems

The significant gaps in knowledge and preventive behaviors regarding CMDs among the study
population suggest a potential increase in the burden on healthcare systems (218). Individuals
with poor knowledge and negative attitudes towards CMDs are less likely to engage in
preventive behaviors, leading to higher rates of disease incidence and progression (219). This
can result in increased healthcare costs due to the need for more intensive treatments and
management of complications associated with CMDs (220). The strain on healthcare resources
could be substantial, particularly in regions with already limited healthcare infrastructure,

especially in Vietnam (16).

Inequities in health outcomes
The disparities in CMD awareness and behaviors among different demographic groups
highlight existing health inequities (132,221). For instance, younger individuals, males, and

those with lower education levels exhibited poorer knowledge and behaviors related to CMDs.
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These inequities can lead to differential health outcomes, where certain groups are
disproportionately affected by CMDs (222). Addressing these disparities is crucial for
achieving health equity and ensuring that all population segments have access to the knowledge

and resources needed to prevent and manage CMDs effectively.

Impact on workforce productivity

The poor preventive behaviors and low awareness of CMDs among employed individuals have
significant implications for workforce productivity. CMDs can lead to increased absenteeism
and presenteeism (working while sick), reducing overall productivity. Employees suffering
from CMDs may require more frequent medical leave and may not perform at their optimal
level when at work. This can have broader economic implications, affecting businesses and the
economy as a whole (223-225). Promoting CMD awareness and preventive behaviors in the

workplace is essential for maintaining a healthy and productive workforce.

Challenges in public health messaging

The study’s findings indicate that the awareness of CMDs, preventive behaviors remain
suboptimal. This suggests that current public health messaging strategies may not be effectively
translating awareness into action (226-228). Public health campaigns need to be re-evaluated
to ensure they are not only informative but also motivational and capable of overcoming
behavioral barriers. Understanding the underlying reasons for the disconnect between
awareness and behavior is essential for developing more effective health communication

strategies.

5.3.2 Influenza vaccination

Risk of influenza outbreaks

The low awareness and low uptake of the influenza vaccine poses a significant risk for
influenza transmission (229). High vaccination coverage is critical for achieving herd
immunity and preventing the spread of influenza (230,231). The reluctance to vaccinate, as
observed in the study, can lead to higher susceptibility to influenza in the population, increasing
the likelihood of outbreaks. This can have severe public health consequences, particularly for
vulnerable populations such as the elderly, young children, and individuals with underlying

health conditions.

Public confidence in vaccination programs
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The consistency between low awareness and low uptake of the influenza vaccine highlights
challenges in maintaining public confidence in vaccination programs. Vaccine hesitancy,
driven by factors such as fear of side effects and misconceptions about vaccine efficacy, can
undermine vaccination efforts (40,193,232). This issue is not limited to influenza but can also
affect other vaccination programs, potentially leading to lower overall immunization rates and

increased vulnerability to vaccine-preventable diseases.

Socioeconomic impact

The low vaccination rates can have broader socioeconomic impacts. Influenza can lead to
significant morbidity and mortality, particularly among high-risk groups. This can result in
increased healthcare costs and loss of productivity due to illness and absenteeism (233-235).
Addressing the barriers to influenza vaccination uptake is crucial for minimizing the

socioeconomic impact of influenza and ensuring the well-being of the population.

Role of healthcare providers

The significant influence of healthcare providers on vaccination decisions underscores the
critical role they play in public health interventions. Healthcare providers are often the most
trusted source of health information for patients. Their recommendations can significantly
impact vaccination behaviors (165,168,236). Strengthening the role of healthcare providers in
vaccination advocacy and ensuring they have the necessary training and resources to address
patient concerns effectively can enhance vaccination uptake and overall public health

outcomes.

Policy and structural barriers

The study highlights the importance of addressing policy and structural barriers to improve
vaccination rates. Factors such as financial constraints, lack of access to healthcare services,
and logistical challenges can hinder vaccination uptake. Implementing policies that provide
free or subsidized vaccines, improving access to vaccination services, and reducing logistical
barriers can significantly enhance vaccination coverage. Policymakers need to consider these
factors when designing and implementing vaccination programs to ensure they are accessible

and equitable (237-239).
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5.4 Strengths and limitations
5.4.1 Strengths

The study provides a thorough examination of awareness, attitudes, and behaviors related to
CMDs and influenza vaccination, offering a holistic view of the public's knowledge and
practices. By analyzing data across various demographic groups (age, gender, education,
employment status, and CMD status), the study identifies specific populations with the most
significant knowledge gaps and behavioral issues, enabling targeted interventions. The
inclusion of a diverse participant group ensures that the findings are more generalizable and
reflective of the broader population. The study highlights the crucial role of healthcare
providers in influencing vaccination decisions underscores the importance of provider-patient
communication in public health strategies. By emphasizing preventive behaviors, the study
aligns with public health goals aimed at reducing the incidence and severity of CMDs through
early intervention and lifestyle changes. The study sheds light on significant health disparities,
providing a basis for developing equity-focused health policies and programs. The findings
offer concrete insights that can inform the design of more effective health promotion
campaigns, community interventions, and policy measures to improve CMD management and
vaccination rates. The study’s insights into factors affecting health behaviors and vaccination
uptake can guide policymakers in creating supportive environments and removing barriers to
healthcare access. The identification of knowledge gaps and behavioral patterns lays the
groundwork for further research to develop and test targeted interventions, ensuring ongoing

improvements in public health.

5.4.2 Limitations

While this study provides valuable insights into CMD awareness, preventive behaviors, and
influenza vaccination uptake, several limitations should be acknowledged:

The study relied on self-reported data, which is subject to recall bias and social desirability
bias. Participants may have provided responses they perceived as socially acceptable or may
have inaccurately recalled their behaviors or attitudes towards CMDs and influenza
vaccination. The cross-sectional design of the study limits the ability to establish causal
relationships between variables. Longitudinal studies would provide more robust evidence of
the temporal relationships between CMD awareness, preventive behaviors, and vaccination
uptake over time. The study may not have accounted for all potential confounding variables

that could influence CMD awareness, attitudes, and behaviors, such as access to healthcare
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services, socioeconomic status, or cultural factors. Failure to control for these variables may
have biased the study results. Participants may have provided responses they believed were
socially desirable, leading to an overestimation of positive health behaviors or an
underreporting of negative behaviors. This bias may have influenced the accuracy of self-

reported data on CMD awareness, attitudes, and behaviors.

5.5 Recommendations for future research

The findings from this study highlight several critical areas that warrant further investigation
to enhance our understanding and address the issues related to CMD awareness, preventive
behaviors, and influenza vaccination uptake. Future research should focus on the following
areas to develop more effective interventions and public health strategies.

Further research should aim to explore the specific knowledge gaps related to CMDs in more
detail. Understanding the particular aspects of CMDs that individuals are least informed about
(e.g., risk factors, symptoms, management strategies) can help tailor educational programs
more effectively. Studies should investigate how different demographic factors (e.g., age,
gender, socioeconomic status) influence these knowledge gaps to create more targeted and
impactful educational interventions.

Understanding the psychological and social determinants of health behaviors related to CMDs
and influenza vaccination is crucial. Future research should employ qualitative methods, such
as focus groups and in-depth interviews, to gain insights into the attitudes, beliefs, and
perceptions that drive health behaviors. These studies can uncover the underlying reasons for
negative attitudes and poor preventive behaviors, helping to develop more nuanced and
effective behavior change interventions.

Longitudinal research is needed to understand the long-term effects of interventions aimed at
improving CMD awareness and preventive behaviors. Such studies can provide valuable
information on the sustainability of behavior changes and the long-term impact on health
outcomes. Tracking individuals over time can also help identify the factors that contribute to
the maintenance or relapse of healthy behaviors.

Further research should focus on understanding and addressing health disparities related to
CMDs and influenza vaccination. Investigating the social determinants of health that contribute
to inequities in CMD prevalence, knowledge, and behaviors can inform the development of
equity-focused interventions. Studies should also explore how different cultural contexts and
social environments influence health behaviors and outcomes, ensuring that interventions are

culturally sensitive and inclusive.
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Investigating the impact of policy changes on CMD awareness, preventive behaviors, and
vaccination rates is essential. Future research should evaluate the effectiveness of policies such
as mandatory vaccination for HCW, financial incentives for vaccination, and public health
campaigns. These studies can provide evidence for policymakers to design and implement

effective health policies.

5.6 Practical recommendations

5.6.1 CMD awareness and preventive behaviors
Develop comprehensive educational programs that specifically target younger individuals,
males, and employed populations. These campaigns should focus on the importance of CMD
prevention and management, emphasizing practical steps individuals can take to improve their
health.
Educational content should cover the basics of CMDs, risk factors, symptoms, and the
importance of early detection and management. It should also provide practical advice on
healthy lifestyle choices, including diet, exercise, and smoking cessation.
Utilize various delivery methods, including traditional media (TV, radio), social media,
community events, and healthcare settings, to reach a broad audience. Interactive tools, such
as mobile apps and online platforms, can also engage younger populations more effectively.
Health workers should be trained to deliver educational sessions, conduct health screenings,
and provide one-on-one counseling. These workers can also serve as a bridge between the
community and healthcare services.
Introduce workplace health promotion programs that offer regular health screenings,
educational workshops, and incentives for engaging in healthy behaviors. Employers could
play a pivotal role in creating a supportive environment that encourages healthy lifestyle
choices.
Organize regular health screenings and educational workshops on CMD prevention and

management. Topics can include stress management, healthy eating, and physical activity.

5.6.2 Influenza vaccination
Develop targeted communication strategies to address vaccine hesitancy. This could include
providing clear, evidence-based information about vaccine safety and efficacy, and addressing

common misconceptions and fears.
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Launch campaigns that address common myths and misconceptions about vaccines. Use
testimonials from trusted figures, such as healthcare professionals and community leaders, to
build trust.

Distribute educational materials in various formats, including brochures, videos, and social
media posts, to explain the benefits and safety of vaccines.

Increase the involvement of healthcare professionals in advocating for influenza vaccination.
Training healthcare providers to communicate effectively about the benefits of vaccination and
addressing patient concerns can enhance vaccination rates.

Develop training programs for healthcare providers to improve their communication skills and
knowledge about vaccines. This can help them address patient concerns more effectively.
Implement policy measures such as mandatory vaccination for HCW and providing free or

subsidized vaccines to reduce financial barriers.
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Chapter 6: Conclusion
The key findings reveal that a large majority of participants possess poor knowledge and
negative attitudes toward CMDs, resulting in suboptimal preventive behaviors. Notably,
younger individuals, males, and those with lower education levels are particularly affected.
Similarly, the awareness of the influenza vaccine is low, leading to low vaccination rate.
Interestingly, many participants unwilling to vaccinate despite that they are willing to advise
the others to get vaccinated.
These findings highlight several critical public health implications, including an increased
burden on healthcare systems, existing health inequities, and the potential for influenza
outbreaks due to low vaccination rates. The significant role of healthcare providers in
influencing health behaviors is also emphasized, indicating a need for better support and
training for these professionals.
Addressing these issues requires multifaceted public health strategies that include targeted
education programs, community-based interventions, workplace health programs, and the
utilization of technology. Policy measures to reduce barriers to vaccination and enhance
healthcare provider training are also crucial.
Further research is essential to explore specific knowledge gaps, behavioral determinants, and
the long-term effects of interventions. By addressing these areas, it is possible to improve CMD
awareness, preventive behaviors, and influenza vaccination rates, ultimately leading to better

health outcomes and reduced healthcare burdens in Vietnam.
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Chapter 7: New findings

Study 1: Awareness regarding cardiometabolic diseases

General knowledge regarding CMDs among Vietnamese population was low.
Only 10.95% of the population had good knowledge regarding CMDs. Female gender,
having tertiary education or higher, having T2DM, and having both T2DM and HTN
were found significantly associated with better knowledge regarding CMDs (OR
[95%CI]=2.80[1.23 - 6.39], 3.29 [1.24 - 8.72], 10.61 [2.48 - 45.41], and 7.16 [2.28 -
22.41], respectively).

A significant proportion (73.88%) of the population had negative attitude toward
CMDs’ treatment and prevention.

Increasing age, being overweight or obese, and having HTN were found associated with
better attitude toward CMDs (OR [95%CI] = 1.04 [1.02 - 1.06], 2.05 [1.14 - 3.69], 1.92
[1.02 - 3.61]). In opposite, higher educational attainment, such as having secondary
education and having tertiary education or higher were found associated with more

negative attitude toward CMDs (OR [95%CI] = 0.49 [0.28 - 0.86], 0.43 [0.21 - 0.90]).

Preventive behavior was notably poor.
Less than 5% (4.98%) of adults living in HCMC engaged in good preventive practice.
Increasing age was the only factor associated with better preventive behavior (OR

[95%CI] = 1.07 [1.02 - 1.12]).

General awareness regarding CMDs among Vietnamese population was poor.
Only 7.95% of the population showed good awareness. Female gender and having both
T2DM and HTN were significantly associated with better awareness regarding CMDs
(OR [95%CI] =3.89 [1.28 - 11.80], 6.97 [1.96 - 24.80]).

Study 2: Knowledge, attitude and awareness regarding influenza vaccination

Knowledge regarding influenza vaccination should be improved among medical
students and healthcare workers in Vietnam.
Only 36.58% of the population had appropriate knowledge. “Kinh” ethnicity, medical

doctor and pharmacist were found associated with better knowledge regarding
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influenza vaccination (OR [95%CI] = 1.67 [1.12-2.49], 2.45 [1.13-5.33], 2.11 [1.03—
4.32], respectively).

Less than half of the population (42.39%) held positive attitude toward influenza
vaccination.
Female gender and “Kinh” ethnicity expressed better attitude toward influenza

vaccination (OR [95%CI] = 2.00 [1.29-3.10], 2.10 [1.41-3.11]).

Influenza vaccination rate among medical students and healthcare workers in
Vietnam was found below WHO recommendation, with 40.51% were vaccinated.
Marital status (of not single), and medical worker had significantly higher vaccination

rate (OR [95%CI] = 2.09 [1.20 - 3.64], 2.25 [1.04 - 4.87])

Healthcare providers were found to play a key role in influencing vaccination
decisions.

Being advised by healthcare provider regarding influenza vaccine uptake were
significantly associated with higher vaccination rate, willingness of getting
vaccinated/revaccinated, and willingness to advice others to be vaccinated (OR

[95%CI] =2.92 [1.98 - 4.32], 3.11 [1.96 - 4.94], 2.25 [1.04 - 4.87], respectively).

Awareness regarding influenza vaccination was found poor among the healthcare
personnels in Vietnam, with only 19.83% had good awareness.

“Kinh” ethnicity had significantly better awareness regarding influenza vaccination
(OR [95%CI] = 2.14 [1.26 - 3.64]). However, having better awareness was found
significantly associated with higher willingness of getting vaccinated/revaccinated,
willingness to advice others to be vaccinated, and more believe in the mandatory
influenza vaccination for medical students and healthcare workers (OR [95%CI] =2.26

[1.36-3.76],4.32 [1.31 - 14.26], 3.19 [1.99 - 5.13], respectively).
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Chapter 8: Summary

This study investigated the awareness, attitudes, and behaviors related to cardiometabolic
diseases and influenza vaccination among a diverse participant group using two cross-sectional
studies. The aims of this study were 1) to assess the level of awareness, attitudes, and preventive
behaviors concerning CMDs among a selected population in Ho Chi Minh City; 2) to evaluate
the knowledge, attitudes, and practices regarding influenza vaccine uptake among medical
students and healthcare workers in northern Vietnam; 3) to identify sociodemographic factors
that influence awareness and preventive behaviors in both health contexts; 4) to provide
evidence-based recommendations for improving health education and intervention programs
targeting CMDs and influenza vaccination.

The first study focused on the general population in Ho Chi Minh City, aiming to evaluate their
awareness, attitudes, and preventive behaviors concerning CMDs. The majority of participants
demonstrated low awareness of CMDs, lacking sufficient knowledge about T2DM and CMDs
in general. Most participants exhibited negative attitudes and engaged in poor preventive
behaviors towards CMDs. Age, gender, educational level, employment status and CMD status
were found associated with the knowledge, attitude, preventive behavior and awareness of the
participants. Older participants (>55 years), females, and those with tertiary education
displayed relatively better knowledge about CMDs. Younger individuals and males were more
likely to have poor knowledge and negative behaviors. Those with CMDs, particularly with
both T2DM and hypertension, showed better knowledge. However, employed individuals and
those without CMDs exhibited poorer preventive behaviors and awareness. The study revealed
significant health disparities, with younger individuals, males, and those with lower education
levels showing poorer knowledge and behaviors. These inequities suggest the need for targeted
interventions to address the specific needs of these groups.

The second study targeted medical students and healthcare workers in northern Vietnam,
assessing their knowledge, attitudes, and practices regarding influenza vaccine uptake.
Influenza vaccination rate was found low among the study population. Many participants were
unwilling to vaccinate or revaccinate, though a large proportion were willing to advise others
about vaccination. The advice of healthcare professionals was found significantly influenced
vaccination decisions, underscoring the critical role of these providers in promoting
vaccination. Age, gender, education level, employment status, and CMD status significantly
impacted knowledge, attitudes, and behaviors towards CMDs and influenza vaccination.
Ethnicity and personal beliefs about vaccination, including mandatory vaccination, also played
a significant role in shaping attitudes and practices. These findings suggest several barriers
prevent actual vaccination uptake, including personal beliefs, misconceptions about vaccine
safety and efficacy, fear of side effects, and perceived lack of necessity. The data implies that
addressing these barriers through targeted interventions could improve vaccination rates.

This study highlights critical gaps in CMD awareness and preventive behaviors and identifies
significant barriers to influenza vaccination uptake. The findings underscore the necessity for
comprehensive and targeted public health interventions to address these issues and improve
health outcomes in Vietnam. The evidence provided by these studies can inform the
development of more effective health education and intervention programs targeting CMDs
and influenza vaccination, ultimately contributing to better public health.
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Appendices

Questionnaire used for the study regarding cardiometabolic diseases.

SURVEY FORM

KNWLEDGE - ATTITUDE - PRACTICE
REGARDING DIABETES — HYPERTENSION AND PREVENTIONS

A. SURVEY CODE

Survey period: ........../ .......... / 2019

5 1SS

DIISTIICE: 1.itieiie ettt ettt ettt et e st e e te e st e et e e ssaeesbeessbeenbeessbeenseesnseenseensseenseas

WATA: et e e e et e e tb e et e e e taee e tbeeeaaeeeraeeereeens
Do you agree to participate in the study? Yes |:| No |:|

B. QUESTIONNAIRE

Day ......... Month .....

(Signature, and full name)

1. General information of participant

N° Question Answer Code

1 Full name ------------------------------------------------------------------------

Male =1 1

2 | Gender Female =2 2

3 | DOB Day........ /Month....... /Year

.. Kinh =1 1

4 | Ethnicity Other (Indicate « ... o) 2

Manual (Physical) work = 1

5 1o . Intellectual work = 2 2

cctipation Student = 3 3

Unemployed (housewife, retired)= 4 4

Iliterate = 1 1

Did not finished primary edication = 2 2

. . Finished Primary edication = 3 3

6 | Educational attainment Finished Secondary education = 4 4

Vocational school =5 5

College/University/Higher = 6 6

Married = 1 1

7 | Marrital status Single =2 2

Divorced = 3 3
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Widowed =4 4
Obese =1 1
2 Have you ever diagnosed Hypertension = 2 2
with any chronic condition? | Type 2 diabetes = 3 3
Other =99 99
2. Anthropometric measurements
Height: ..........m Weight: .......... Kg
BMI: .......... kg/m’ Blood pressure: .......... mmHg
Pulse: .......... /mint Fasting blood glucose: .......... mmol/L
3. Lifestyle behavior of the participant
3.1. Diet
N° Question Answer Code
Animal fat =1 1
What type of fat (lipid) do you | Vegetable fat =2 2
9 | usually consume? Fried food =3 3
(Multiple choices) Fast food =4 4
Other (L..vvveiiiiiiiiiiiiiiiienn, ) 199
What type of carbohydrate do Rice, wheat nopdle_, rice noodle = 1 1
10 | you usually consume (Multiple Bread of any kind =2 2
choices) Potato, sweet potato, corn = 3 3
Other (coviiiiiiiiiiiiiiiiiiieea, ) 199
Lean meat (without fat) = 1 1
What type of protein do you Ppultry (Wlthmit skin) =2 2
11 | usually consume (Multiple Fish, sca food = 3 3
c hoice}; ) P Tofu and soy-base product = 4 4
Eggs (more than 4/week) = 5 5
Other (ceviiiiiiiiiiiiiiiiiiaene, ) 199
Do you usually consume soft
1 drinks or sweetened beverages? | Yes = 1 1
(i.e.: coca /pepsi/fanta/7-up/ | No =2 2
sprite, boba tea...)
Do you drink 2 litter or more of | yeq =1 1
13| water (still, no sugar) per day? No =2 o)
3.2. Behaviors associate with good/bad health outcomes
Do you smoke? Yes =1 1
14 Quitted = 2 2
Never =3 3
15 | Smoking frequency Everyday = 1 1
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Occasionally =2

Few days ago =1
Less than a month =2

2
1
. . . 2
()
16 | When did you quit smoking? Less than a year = 3 3
1 year or longer = 4 4
17 | Doyou drink alcohol? Yes =1 1
No=2 2
Everyday = 1 1
> 4 times/week = 2 2
18 | Alcohol consumption frequency | <4 times/week =3 3
Few times /month = 4 4
Never =5 5
When was the last time you got W?[h}n 6 months = 1 . !
Within 6 months to a year = 2 2
19 | your blood pressure check by _
rofessional? I to 5 years =3 3
P ) More than 5 years = 4 4
20 Do you take any anti-| Yes=1 1
hypertensive medication? No=2 2
When was the last time you got W¥th}n 6 months = 1 . !
Within 6 months to a year =2 2
21 | your blood glucose check by _
rofessional? I'to 5 years =3 3
P ) More than 5 years = 4 4
2 Do you take any anti-diabetes | Yes =1 1
medication? No=2 2
3.3. Physical activity
N° Question Answer Code
. 1
Walking = 1
. 2
Jogging =2 3
Do you practice any of the Gardening =3 4
23 | following behaviors as habit? Sport (soccer, badminton, ...)
(Multiple choices) Cycling =5
. . 5
No physical activity = 6 6
Other (.e.vvveviiiiiiiii 99
How long do you practice the .
24 chosen activity per day? | s min/day
Don’t have time = 1 1
75 Why don’t you practice in any Not necessary = 2 2
physical activity? I’'m a physical worker = 3 3
Other (v.oovvvviiiiiii e 99

4. Knowledge of Type 2 Diabetes, its prevention and treatment
4.1. Knowledge of Type 2 Diabetes




N° Question Answer Code
Don’t know = 88 88
Higher bl \ th 1=1 1
What is T2DM? igher blood g u_cose an norma
26 (Multiple choices) Urinate glucose =2 2
P Overweight = 3 3
Other (L..ovvvviiiiii 99
Don’t know = 88 88
Excessive thirst =1 1
D K Frequent urination = 2 2
o you know any . _
27 | symptoms of T2DM? Sudden ‘.V?lght loss =3 3
. . Blurry vision = 4 4
(Multiple choices) )
Longer healing of cut/wound =5 5
Tiredness = 6 6
(01115 o (P 99
Is T2DM dangerous in Don_t know =88 88
28 our opinion? Yes =1 1
youropimion: No =2 2
I how daneerous? Can be fatal = 1 1
29 (]\Zflst;' lz\zh;cf; ous: Many complications and disabilities = 2 2
P OhEr (..o 99
30 Do you know any Yes = 1
complications of T2DM? | No =2 2
Don’t know = 88 88
Hypertension = 1 1
: Neurological complications = 2 2
If yes, which S .
o Vision impair = 3 3
complication do you : D
31 . Cardiovascular complications = 4 4
know? (Multiple : lications —
choices) Kidney comp ications = 5 5
Amputation = 6 6
No complication =7 7
(011115 o 99
32 Almost every T2DM True = 1 1
case has complication? False =2 2
4.2. Knowledge of T2DM risk factors
33 Do you know the risk Yes =1 1
factors of T2DM? No=2 2
Family history of T2DM =1 1
If yes, which risk factor do | Age >45 =2 2
34 | you know? (Multiple Overweight/Obesity = 3 3
choices) Hypertension = 4 4
Dyslipidemia = 5 5
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Diagnosed with pre-diabetes = 6 6
History of Fetal Macrosomia = 7 7
History of gestational diabetes = 8 8
Stress =9 9
Physical inactivity = 10 10
Over eating = 11 11
Other (vvvvveeiiiiiiie ) 99
35 Do you know what is Pre- Yes=1 1
diabetes? No =2 2
Higher blood glucose than normal but 1
36 If yes, what is it? (Multiple | not yet diabetes = 1
choices) Have higher risk to develop T2DM = 2 2
Other (vovvveiiiiiii ) 99
37 Do you know the risk Yes=1 1
factors of Pre-diabetes? No=2 2
Family history of T2DM =1 1
Age>45=2 2
Overweight/Obesity = 3 3
Hypertension = 4 4
If yes, which risk factor do | Dyslipidemia =5 5
38 | you know? (Multiple Diagnosed with pre-diabetes = 6 6
choices) History of Fetal Macrosomia = 7 7
Stress = 8 8
Physical inactivity = 9 9
Over eating = 10 10
Other (v.vvvvviviiiiiiieeeien, ) 99
39 |Risk of T2DM is increased | True = 1
with age False =2 2
40 | Overweight/obesity is True =1 1
related to T2DM False =2 2
4.3. Knowledge of T2DM prevention
Yes =1 1
41 | Can T2DM be cured? No=2 2
Don’t know = 88 88
42 Do you know any treatment | Yes = 1 1
of T2DM? No=2
If yes, which treatment do Ez)riid(;f;tfg =1 1
43 | you know? (Multiple R p . o 2
. egular physical activity =3
choices) Other ( ) 3
................................. 99
Which medication Insulin iilj ection =1 !
44 | treatment do you know? Tablets =2 L 2
(Multiple choices) Traditional medicine = 3 3
Other (L........ooocoviiiiii ) 99
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Avoid sweet and sweetened products =1 | |
) ) Avoid fatty and fast food = 2 2
What is a proper diet for . _
. Consume high fiber food =3 3
45 | T2DM patients? _ 4
(Multiple choices) Have more regular but smaller meals = 4
Avoid alcohol =5 5
Other (cevvevneeeieieieeeeee ) 99
Increase physical activity = 1 1
Regular exercise = 2 2
What is a proper physical Exercise as doctor recommendation = 3 3
46 | activity for T2DM patients? | Avoid sedentary lifestyle = 4
(Multiple choices) (long time siting on TV, computer, etc.) 4
Other (vvvveeiiiiiiiiie )
99
47 | Can T2DM b ted? | 1T .
an e prevented? No =2 )
Proper diet =1 1
48 If yes, how? (Multiple Physically active = 2 2
choices) Regular check-up =3 3
Other (h.ovvvvvviiiiii ) 99
5. Knowledge of Hypertension, its prevention and treatments
5.1. Knowledge of HTN
N° Question Answer Code
49 What is the normal 120/80 mmHg = 1 1
Blood pressure? Don’t know = 2 2
Don’t know = 88 88
50 | Is HTN dangerous? Yes =1 1
No=2 2
I how d 0 Can be fatal = 1 1
51 (A}LZZ l(;vzhoa;?g;rous. Many complications and disabilities = 2 2
P OhEr (oo ) 99
5, | Doyouknow any Yes = 1
symptoms of HTN? No=2 2
Headache = 1 1
Breathl =2 2
If yes, which symptom Dr.ea _C;SHCSS 3
53 | do you know? 122y = - B
(Multiple choices) Chest p ain = 4 4
Heart palpitations =5 5
Other (Lo ) 99
54 Do you know any Yes = 1
complication of HTN? No=2 2
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Don’t know = 88 88
Heart attack / Stoke =1 1
It hich Aneurysm = 2 2
co}r;f;iiz‘;t;gn do you Hear failure =3 3
55 . Vision impaired/loss = 4 4
()
know. (Multiple TODM = 5 5
choices) )
Memory decline = 6 6
No complication = 7 7
Other (c.o.ovvviiiiii 99
Almost every HTN case | True =1 1
56 7
has complication? False =2 2
5.2. Knowledge of HTN risk factors
57 Do you know any risk Yes=1 1
factors of HTN? No=2 2
Family history of HTN =1 1
Age>45=2 2
If yes, which risk factor do | Overweight/Obesity = 3 3
58 | you know? (Multiple Diagnosed with pre-HTN= 4 4
choices) Stress =5 5
Physically inactive= 6 6
(01115 of (. 99
59 If your parent(s) has HTN, | True=1 1
you will have HTN. False =2 2
o | Risk of HTN is increased True =1 1
with age. False =2 2
g1 |Overweight/obesity is True = 1 1
related to HTN. False =2 2
5.3. Knowledge of treatment and prevention of HTN
Yes =1 1
62 | HTN can be cured? No=2 2
Don’t know = 88 88
63 Do you know any treatment | Yes = 1 1
of T2DM? No=2 2
If yes, which treatment do By medlgatli)n =1 !
. Proper diet =2 2
64 | you know? (Multiple . o
choices) Regular physical activity = 3 3
Other (L..ovvviiiiiiiiiiiiiiiin 99
Which medication
Yes =1 1
65 | treatment do you know? No =2 )
(Multiple choices)
What is a proper diet for Decrease salt intake = 1 o ;
66 | T2DM patients? MorF: balanced meal portion = 2 ;
(Multiple choices) Avoid alcohol =3 1

99




Regular exercise =4 5
Maintain proper body weight= 5 6
Avoid smoking = 6 99
Other (c.oovvviiiiii
Increase physical activity = 1 1
Regular exercise = 2 2
What is a proper physical Exercise as doctor recommendation = 3 3
67 | activity for T2DM patients? | Avoid sedentary lifestyle = 4
(Multiple choices) (long time siting on TV, computer, etc.) 4
Other (covvvvvviiiiiii
99

6. Attitude of the participant regarding T2DM, Hypertension and the complications

Respondent's point of view

N° Question Agree |Disagree Neither
1 2 3

T2DM/HTN is dangerous for our health

68 | and has many complications.

6 Afraid if diagnosed with T2DM/HTN.
Treatment and prevention of T2DM/HTN

70 | is not needed.
The most important of T2DM/HTN

71| treatment is following doctor’s instruction.
Lifestyle and diet changing won’t help in

72| treatment of T2DM/HTN.
The most important prevention of

73| T2DM/HTN is using medication.
Prevention of T2DM/HTN is the

74 responsibility of the community.
T2DM/HTN is dangerous for our health

75 | and has many complications.

7. Media factors affecting knowledge - attitudes - practices of the participant
N° Question Answer Code

Did you hear/see any _
. . . Yes =1 1

76 | information of prevention of Never = 2 5
T2DM on any kind of media?
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TV=1 1
Radio=2 2
.. . Newspaper=3 3
f)
77 iﬁlz?cs;;vhere is it? (Multiple Fliers, posters=4 4
Medical staffs=5 5
Friends, relatives=6 6
Other (Lo.vvvvviiiiiiiiiien, ) 199
Do you want to receive Yes = 1
78 | information on T2DM and No =2 ’
prevention? (Multiple choices)
TV=1 1
Radio=2 2
If yes, where do you want to Ne.:wspaper=3_ 3
79| receive this information from? | | nerS, posters=4 4
v ’ Medical staffs=5 5
Friends, relatives=6 6
Other (L..vvvviieiiiiiii, ) |99
Interviewer

(Signature with full name)
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Questionnaire used for the study regarding influenza vaccination

Link: https://forms.gle/eQXXsZVmMglJqt7GV9

Demographic and enrolment characteristics of participants (Single choice)

1.

2
3
4.
5
6
7

Age

Gender

Student enrollment: national/international
Country of birth

Language spoken at home

Living arrangement: On/oft campus

Year of study

Knowledge about influenza: (Correct/Incorrect)

8.

Influenza is a highly contagious virus

Knowledge about policy (Correct/Incorrect)

9.

10.

Pregnant women should receive the influenza vaccine

It is recommended that I have the influenza vaccine every year

Knowledge about risk (Correct/Incorrect)

1.
12.

13.
14.

15.
16.
17.

[ 'am at risk of influenza during my clinical placements

Healthy older adults (>65 years) do not need the influenza vaccine as they rarely get
sick from influenza

During clinical placement [ am at risk of transmitting influenza to colleagues

During clinical placement I am at risk of transmitting influenza to my household
contacts

During clinical placement I am at risk of transmitting influenza to patients

Influenza vaccination is important to protect the patients I see

Health Care Workers are a source of infection for their patients

Knowledge about vaccine (Correct/Incorrect)

18.
19.
20.
21.

There is a risk of getting influenza from the influenza vaccine
There 1s a risk of getting an influenza-like illness from the influenza vaccine
The influenza vaccine is safe

Serious adverse events from the influenza vaccine are very rare
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22. Influenza vaccination reduces the risk of patients becoming seriously ill from influenza
and its complications
23. The influenza vaccine is contraindicated in people with egg allergies

24. The influenza vaccine is effective in the prevention of influenza

Motivators for receipt of any prior influenza vaccine: (MCQ)

Self-protection

o ®

Vaccine was provided for free

Convenient access

a o

Protection for my patient
Protection for my friends and family
Moral and ethical reasons

Compliance with national guidelines

5= oo

My doctor suggested it

—

I always get vaccinated

J- To set an example

Beliefs about access (Agree/Disagree)
25. It is too costly to get the influenza vaccine each year

26. I don’t have the time to make an appointment to get my yearly influenza vaccine

Beliefs about policy (Agree/Disagree)
27. Doctors should always be up to date with seasonal influenza vaccinations
28. Influenza vaccination should be compulsory for medical students
29. Influenza vaccination should be compulsory for medical students

30. It is the duty of a Health Care Worker to prevent transmission of influenza to patients

Beliefs about vaccine (Agree/Disagree)
31. As a medical student, annual influenza vaccination is important to me
32. As a medical student, annual influenza vaccination is important to me
33. The risk of adverse events outweigh the benefits of the influenza vaccine
34. The influenza vaccine is not worth the trouble

35. Vaccines are not important for Health Care Workers
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Practices
36. What other vaccinations have you received?
37. Do you know that in order to be protected properly you need to get revaccinated for

several vaccines?

a Yes, | am aware it and doing it properly.

b. Yes, I am aware of it, but I am not sure if I have full vaccination.

c. No, this is the first time I hear about that.

d. No, there is no need because vaccination is always life-long protection

38. Do you advise your relatives, friends, colleagues etc. to get vaccinated?

a. Yes
b. No
c. Never thought about that

39. Do you think that a more specific vaccination program should be available to pregnant
women (e.g. seasonal flu, mumps, rubella)?
a. Yes, because that way the fetus will be protected against inborn anomalies and fewer
miscarriages will occur
b. No, because a specific programme is not safe to a pregnant woman or the fetus
No, because the vaccine is not effective for the pregnant woman or the fetus.

d. No, because everyone should have the right to choose.

40. What is your opinion about the seasonal flu vaccine?
It is an almost 100% protection against seasonal flu.
b. It is not useful because the seasonal flu virus mutates constantly and there is a
different type every year.
c. It won't necessary prevent you from contracting the seasonal flu, but the disease
will be less serious.
d. Vaccines in general are not effective and the seasonal flu vaccine is not an

exception.

41. How often do you get vaccinated against seasonal flu?
a. Every other season.

b. Every season.
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C.

I have never been vaccinated against seasonal flu.

d. Ihaven only been vaccinated once.

.

Not regularly.

42. Do you think that a vaccine against seasonal flu should be mandatory for medical staff

(attending doctors, nurses etc.)?

a
b.
C.

d.

No, because everyone should have the right to choose.

No, because those vaccines are not effective.

No, because those vaccines are not safe.

Yes, because medical staff has a greater chance to get infected and then spread the

spread the virus.

43. Do you think that a vaccine against seasonal flu B should be mandatory for medical

students?
a. No, because everyone should have the right to choose.
b. No, because these vaccines are not safe.
c. No, because those vaccines are not effective.
d. Yes, because medical students rotate through different departments in a hospital

and can spread the virus.
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