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ABSTRACT 
 
 

Introduction The management of infectious waste has become increasingly important, 
especially during public health crises like the COVID-19 pandemic, to mitigate 
the risks of pathogen spread and the adverse impacts on public health and the 
environment. 

Methods This study explored waste management and behavior, the health status, health 
literacy, and quality of life among 381 residents in Nakhon Ratchasima 
province, Thailand, using a cross-sectional design with multistage random 
sampling. Data were collected through self-administered structured 
questionnaires and analyzed using multiple logistic regression to identify 
factors associated with quality of life. 

Results Results showed that the majority of participants were female (74.28%) with an 
average age of 38.59 years (S.D. = 14.07). While 66.93% had a high 
knowledge of infectious waste management, only 49.61% demonstrated 
moderate waste management behavior, and 46.69% possessed interactive 
health literacy. Alarmingly, 62.20% of communities lacked designated areas 
for infectious waste disposal, and just 24.41% of participants reported a good 
quality of life. The factor significantly associated with good quality of life is 
health literacy with interactive level and critical level (AOR=2.87; 95% 
CI:1.53 – 7.66; p-value = 0.014, AOR=2.93; 95% CI:1.92 – 10.03; p-value = 
0.018) when controlling for other covariates. 

Conclusions These study findings indicate that health literacy is significantly associated 
with a good quality of life, emphasizing the importance of empowering 
individuals with the knowledge and skills necessary to make informed health 
decisions. This can be achieved through public education, community 
engagement, and the enforcement of waste disposal policies. These actions aim 
to mitigate health risks and enhance the overall quality of life, thereby 
contributing significantly to sustainable public health and environmental 
safety. 
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INTRODUCTION 
Infectious waste is generated by medical 
consumables and equipment used in healthcare. It is 
classified as hazardous and requires careful 
management in terms of sanitary storage, collection, 
transportation, and disposal, particularly at 
dedicated infectious waste disposal sites, due to its 
direct impact on the environment and human health.1 
The management of infectious waste has become a 
critical global issue, particularly since the COVID-
19 pandemic. The widespread use of personal 
protective equipment (PPE), including masks, 
gloves, and protective suits, has contributed to a 
significant surge in infectious waste worldwide. The 
World Health Organization (WHO) has warned that 
improperly managed infectious waste can facilitate 
pathogen transmission, posing serious risks to public 
health and the environment.2 Proper management of 
infectious waste demands careful attention to ensure 
safe disposal practices. However, an ongoing 
challenge is the absence of efficient and 
standardized systems for safe infectious waste 
management. Additionally, public awareness is 
limited, and there is insufficient engagement in 
appropriate waste management practices. 
Ineffective disposal methods, such as uncontrolled 
incineration, unregulated landfill burial, and mixing 
infectious waste with general waste, have resulted in 
environmental contamination of soil, water sources, 
and air.3  

Improperly managed infectious waste 
increases disease transmission through vectors such 
as insects and animals. It heightens health risks for 
those who come into direct contact with waste, 
including waste management personnel, garbage 
collectors, and communities living near disposal 
sites.4 Effectively addressing these issues requires 
an integrated waste management system, public 
awareness programs, and stringent regulatory 
frameworks to minimize the potential health and 
environmental impacts of infectious waste.5  

Health literacy refers to an individual’s 
ability to access, understand, and effectively use 
health information to make informed decisions that 
benefit personal and community health, particularly 
for disease prevention and health promotion.6 In 
healthcare settings, high health literacy enables staff 
to understand the importance of proper waste 
segregation, collection, transport, and disposal 
procedures. Research shows that healthcare workers 
with a greater understanding of infectious waste 
protocols exhibit more positive attitudes and are 
more likely to follow safe practices, thereby 
decreasing contamination risks and the spread of 
pathogens, especially during periods of high 
infectious waste generation, such as pandemics.7,8,9  

Quality of life is defined as an individual's 
perception of their position in life within the context 
of the culture and value systems they live in, and 

concerning their goals, expectations, standards, and 
concerns. This concept encompasses various 
dimensions, including physical health, 
psychological state, level of independence, social 
relationships, and their relationship to salient 
features of their environment.10 Many studies have 
been conducted to identify that health literacy plays 
a role in the safe and effective management of 
infectious waste, directly impacting the quality of 
life of individuals and communities. High levels of 
health literacy enable individuals to understand the 
importance of proper infectious waste management, 
including segregation, collection, transportation, 
and disposal, which helps mitigate the risks of 
disease transmission and environmental 
contamination.7 This, in turn, enhances quality of 
life by reducing health issues, lowering medical 
expenses, and fostering sustainable well-being in 
communities.8,9 However, no study has been 
conducted on the quality of life and its potential 
associated factors, including health literacy and 
infectious waste management behavior, among the 
population of Nakhon Ratchasima, a province in 
northeastern Thailand characterized by its dense 
population and significant economic development. 
Therefore, it is crucial to examine the quality of life 
and its associated factors among the population of 
Nakhon Ratchasima. 
 
METHODS 
This cross-sectional study was conducted among the 
population residing in Nakhon Ratchasima province, 
Thailand. The data collection was conducted 
between January and June 2024. This study was 
approved by the Ethical Committee of Nakhon 
Ratchasima Rajabhat University, the approval 
number is HE-RDI-NRRU.149/2566. 

The sample size was calculated using 
Cochran's formula for sample size estimation11. The 
confidence level was 95%, the margin of error of 
5%, and the population proportion P= 0.5. The 
estimate sample size was 381. All participants were 
recruited by using a multistage random sampling 
from four districts in Nakhon Ratchasima province, 
Thailand. The inclusion criteria was a population 
who has been living in the province for at least one-
year, aged above 18 years old, and who agreed to 
participate in this study by signing a written 
informed consent. The exclusion criteria was a 
population who did not agree to participate in this 
study. 

A self-administer structured questionnaire 
was used to assess demographic characteristics, 
infectious waste management behavior, and 
determine heath literacy based on Nutbeam’s HL 
concept6. The WHOQOL-BREF-THAI was used to 
assess the quality of life (World Health 
Organization., 1996). The questionnaire was 
validated by three experts and revised later. The 
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Cronbach’s alpha coefficient was 0.845, indicating 
acceptable internal consistency, operational 
definition of the variables was as follows, infectious 
waste management behavior was operationalized via 
self-reported actions. The participants choose only 
one answer from three levels of a rating scale. as 
regularly, sometime and never.  Health literacy was 
defined and measured according to Nutbeam’s 
model, which encompasses functional, interactive, 
and critical health literacy levels, assessed by 
participants' ability to access, understand, appraise, 
and apply health information. The quality of life was 
defined and measured according to evaluated four 
domains of physical health, psychological health, 
social relationships, and environment. The total 
score of quality of life was divided into three levels 
which encompasses poor level, moderate level and 
good level. 
 
Statistiscal Analysis  
Descriptive statistics including frequency and 
percentage were used to describe categorical data, 
whereas mean, standard deviation, median, 
maximum, and minimum were used for continuous 
data. A logistic regression was used to identify the 
association between each independent variable with 
good quality of life. All analyses were performed 
using Stata version 10.0 (Stata Corp, College 
Station, TX). 
 
RESULTS 
Among the 381 respondents who participated 
population, 74.28% were females with a mean age 
of 38.59 ± 14.07 years old. Most respondents were 
married (48.03%), and 38.06% had a bachelor’s 

degree. Most of the respondents were employed as 
company staff or laborers (33.33%). The average 
monthly individual income was 12,354.91 THB 
(S.D. =9,641.39. It was found that 48.29% of 
households generated infectious waste materials, but 
57.74% of these households did not manage the 
infectious waste properly. Moreover,52.76% of the 
sample had received advice or information on 
managing infectious waste, while 62.20% reported 
that their communities lacked facilities for collecting 
or disposing of infectious waste. Most respondents 
reported having a good health status; however, 
23.21% were overweight,26.97% were obese, and 
10.33% were very obese. More than half drank 
alcohol regularly (54.80%), and 21.02% were 
smokers. Additionally, 22.11% had chronic 
diseases, as shown in Table 1. 

This study revealed that the knowledge 
level of infectious waste management among the 
study population was high (66.93%) as shown in 
Table 2. Moreover, the study on Infectious Waste 
Management Behavior among the study population 
was at a moderate level (49.61%), a high level 
(45.93%) and low level (4.46%), respectively as 
shown in Table 3. 

Most of the respondents had an interactive 
level of overall health literacy (46.69%). Results 
regarding access to information skills, 
communication skills, decision-making skills, 
media literacy skills and self-management skills are 
shown in Table 4. 

Most of the study population had moderate 
level (73.23%) of the quality of life, and only 
24.41% had a good quality of life as shown in Table 
5.  
 

 
Table 1 Sociodemographic characteristics of the study population. (n=381) 
 

Sociodemographic characteristics factor Number Percent 
Gender   
 Male 98 25.72 
 Female 283 74.28 
Age (Years)   
 18-29 125 32.81 
 30-39 104 27.30 
 40-49 77 20.21 
 50-59 38 9.97 
 60 < 37 9.71 
 Mean±S.D.= 38.59 ± 14.07   Median= 37 

Min= 18 Max= 75    
  

Marital status   
 Single 167 43.83 
 Married 183 48.03 
 Separated/divorced/widowed 31 8.14 
Educational level   
 Elementary school 47 12.33 
 Junior school 48 12.60 
 Senior high school 105 27.56 
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Sociodemographic characteristics factor Number Percent 
 High or vocational Certificate 34 8.92 
 Bachelor’s degree  145 38.06 
 Higher than Bachelor’s degree  2 0.52 
Chronic Disease   
 Yes 54 14.17 
 No 327 85.83 
Personal monthly income (Baht)   
 < 10,000 127 33.33 
 10,000-20,000 214 56.17 
 20,001-30,000 32 8.40 
 >30,000 8 2.10 
 Mean±SD 12,354.91 ± 9,641.39      
 Median (Min: Max) 11,000(0: 55,000) 

 
Table 2 The knowledge of Infectious Waste Management level of the study population. (n= 381) 
 

Knowledge of Infectious Waste Management Number Percent 
Hight          255 66.93 
Moderate 102 26.77 
Low          24 6.30 
Mean±S.D.= 7.93± 1.41    Median= 8 Min= 2 Max= 10       

 
Table 3 The Infectious Waste Management Behavior level of the study population. (n= 381) 
 

The Infectious Waste Management Behavior  Number Percent 
Hight          175 45.93 
Moderate 189 49.61 
Low          17 4.46 
Mean±S.D.= 30.08 ± 4.59  Median= 30 Min= 17 Max=  38     

 
Table 4 Health Literacy level of the study population. (n= 381) 
 

Health literacy Number Percent 
Health literacy (Overall)   
 Functional  81 21.89 
 Interactive 172 46.49 
 Critical 117 31.62 

 
Table 5 The quality-of-life base on the WHOQOL-BREF-THAI questionnaire. (n= 381) 
 

The quality of life  Number Percent 
Poor level (26-60 scores) 9 2.36 
Moderate level (61-95 scores) 279 73.23 
Good level (96-130 scores) 93 24.41 
Mean±S.D.=86.43±13.77 Median=86 Min=36 Max=130   

 
The bivariate analysis results showed that a 

good quality of life was influenced by the 
educational level, with those with a Bachelor’s 
degree or higher (COR=1.61; 95% CI:1.00 - 2.59; p-
value = 0.048) having a significantly better quality 
of life and high level of knowledge of Infectious 
waste management (COR=2.01; 95% CI:0.58 – 
6.99; p-value = 0.049) having a significant better 
Quality of life. Moreover, good infectious waste 
management behavior (COR=2.25; 95% CI:0.62 – 
8.16; p-value = 0.027) has a significantly better 
quality of life. In addition, interactive level and 

critical level of health literacy (COR=3.43; 95% 
CI:1.53 – 7.66; p-value = 0.003, COR=4.38; 95% 
CI:1.92 – 10.03; p-value = 0.003) were associated 
with having a good quality of life. Multiple logistic 
regression analysis indicated that key factor 
significantly associated with good quality of life 
among people in Nakhon Ratchasima province was 
health literacy with interactive level and critical 
level (AOR=2.87; 95% CI:1.53 – 7.66; p-value = 
0.014, AOR=2.93; 95% CI:1.92 – 10.03; p-value = 
0.018) when controlling other covariates., as shown 
in Table 6. 
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Table 6 Multivariable analysis of factors associated with good quality of life among people in Nakhon Ratchasima 
province using the multiple logistic regression model presenting odds ratios, adjusted odds ratios, 
95%CI and P-value (n = 381) 

 

Factors Number % Good 
QOL 

Crude  
OR 

(COR) 
95% CI p-value 

Adjusted 
OR 

(AOR) 
95% CI p-value 

Educational level     0.048*   0.262 
Lower than 

bachelor’s degree 
234 20.94 1   1   

Bachelor’s degree 
and higher 

147 29.93 1.61 1.00-2.59  1.34 0.81-2.22  

Knowledge of 
Infectious Waste 
Management 

    0.049*   0.095 

Low  24 12.50 1   1   
Moderate    102 32.35 3.34 0.93-12.03  3.24 0.82-12.91  
High          255 12.50 2.01 0.58-6.99  1.96 0.51-7.52  

 Infectious Waste 
Management 
Behavior  

    0.027*   0.905 

Poor  17 17.65 1   1   
Fair  189 17.46 0.98 0.26-3.63  0.48 0.26-3.63  
Good    175 32.57 2.25 0.62-8.16  0.91 0.62-8.16  

Health literacy (HL)     0.003*   0.018* 
Functional 81 9.88 1   1   
Interactive 172 27.33 3.43 1.53-7.66  2.87 1.24-6.64  
Critical 117 32.48 4.38 1.92-10.03  2.93 1.20-7.14  

*Significant at p-value < 0.05 
 
DISCUSSION 
This study explores the quality of life and its 
potential influencing factors, including the behavior 
and knowledge of infectious waste management, 
and the health literacy among the population of 
Nakhon Ratchasima, a province located in 
northeastern Thailand. This study found that only 
24.41% of the study population had good quality of 
life, whereas 73.23% had fair quality of life. This 
finding is consistent with a previous study on the 
“Quality of Life of Thai Employees during the 
COVID-19 Pandemic,” which found that 78.8% 
reported a fair level of quality of life.13 It was also 
like a previous study on “Quality of Life and Factors 
Affecting It: A Study Among People Living Near a 
Solid Waste Management Facility,” which found 
that 22.6% of the subjects had a good quality of 
life.14  

In addition, this study also found that the 
participants had a moderate level of infectious waste 
management behavior (49.61%). This finding is 
consistent with the study on Household Infection 
waste management behavior of people during the 
COVID-19 Pandemic in the Pha-Chang-Noi 
subdistrict, Pong district, Phayao province,” which 
reported that people’s behavior of   collecting, 
sorting and disposing of infectious waste was at a 
moderate level.15 A possible explanation is that the 
study population received advice or information on 

infectious waste management from relevant sources, 
such as government agencies or related 
organizations. Furthermore, this study indicated that 
46.49% of the study population had an interactive 
level of health literacy.  

This present study found that health 
literacy is the key factor associated with good 
quality of life. Additionally, educational level, 
knowledge of infectious waste management, and 
infectious waste management behavior are 
important factors contributing to good health 
literacy. These findings align with existing 
literature, underscoring how education and 
knowledge empower individuals to make informed 
decisions that directly impact their health and 
environment. The association between higher 
education levels and better quality of life can be 
attributed to improved cognitive skills, including 
critical thinking, decision-making, and analytical 
abilities. These skills enable individuals to address 
complex health and environmental issues 
effectively. Similar studies have shown that 
individuals with higher education levels are more 
likely to engage in health-promoting behaviors and 
access healthcare services efficiently, leading to 
improved health outcomes and quality of life.16 This 
is similar to a previous study on bivariate analysis, 
which indicated the factors that was significantly 
associated with a good quality of life was holding a 
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Bachelor’s degree or higher.17 A high level of 
knowledge regarding infectious waste management 
is strongly associated with a better quality of life. 
This finding aligns with research indicating that 
individuals with better knowledge are more likely to 
adopt safe waste management practices, thereby 
reducing environmental contamination and health 
risks.18 Effective infectious waste management not 
only benefits individuals but also contributes to 
community health and environmental sustainability. 
The study's results emphasize the importance of 
proper health behaviors in waste management. 
Individuals who engage in safe waste segregation 
and disposal practices contribute to minimizing 
pathogen transmission and promoting a healthier 
living environment. These behaviors align with 
public health guidelines aimed at preventing 
infections and improving community well-being.19 
The strong association between critical health 
literacy and quality of life supports the notion that 
health literacy is a key determinant of health 
outcomes. Individuals with critical health literacy 
are better equipped to interpret complex health 
information, assess risks, and implement effective 
strategies to maintain personal and environmental 
health. This capability is crucial for addressing 
challenges related to infectious waste and other 
public health concerns16,20. 
 
CONCLUSION 
These findings reinforce the importance of 
integrating education, knowledge dissemination, 
and behavior-oriented interventions into public 
health programs. Enhancing health literacy and 
promoting sustainable waste management practices 
can significantly improve individuals' quality of life 
while contributing to environmental and community 
health. Policymakers and health practitioners should 
prioritize educational initiatives and health literacy 
programs that address infectious waste management 
as part of broader health promotion strategies. 
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