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Abstract 

This study aimed to characterize the cellulolytic system of Irpex lacteus BCC 104 isolated from 

the forest of Georgia. The results obtained showed that the expression of endoglucanase and 

xylanase synthesis in this fungus is inducible in the presence of cellulose-containing growth 

substrates. Among them, crystalline cellulose appeared to be the best carbon source providing 

the highest endoglucanase (48.0 U/mL), total cellulase (7.6 U/mL), and xylanase (68.4 U/mL) 

activities. Supplementation of the Avicel-induced culture with 0.5 or 1% glycerol caused 

catabolite repression of the cellulase and xylanase formation by I. lacteus BCC 104. The enzyme 

synthesis resumed only after the depletion of easily metabolizable carbon source from the 

medium. The crude enzyme obtained after the cultivation of I. lacteus in the fermenter and used 

for saccharification of pretreated wheat straw (40 mg/mL, FPA load 20 U/g substrate) yielded 

10.7 mg reducing sugars/mL (32.2% from the theoretically possible). CMCase and xylanase 

were purified 31- and 34-fold and characterized. The optimum pH for both enzyme activities 

was found to be 5.0; at pH 5-6, they retained 60% of their initial activity after incubation at 30°C 

for 48 h. CMCase expressed maximum activity at 50°C while xylanase – at 55°C. Half-

inactivation periods of endoglucanase and xylanase during incubation at 60°C were 60 min and 

150 min, respectively. 
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Abstract 

The primary goal of this research was to investigate the sediment transport characteristics of the 

Langat River. The Langat River is situated in the state of Selangor, Malaysia, and is prone to 

flooding on a regular basis. The River Analysis System tool from the Hydraulic Engineering 

Center (HEC-RAS) was used to determine sediment transport capacity of the river. The 

sediment transport and hydraulic models were created using elevation and cross-sectional data 

in HEC-RAS. The sediment transport model employed several approaches to calculate sediment 

transport capacity. HEC-RAS contains some useful built-in functions which were used in this 

study to visualize the sediment transport, calibration and calculation of Manning’s roughness 

coefficients, and forecast changes in bed elevation. The investigation reveals that urban 

development has resulted in a large rise in riverbed depth, implying that is no difference in 

flooding pattern in the short period of time. This paper focuses only on bed load sediment. The 

results of three years of stream flow show that some areas have experienced silt transport and 

river deposition. The river had changed slightly after utilizing the Laursen-Copeland method in 

HEC-RAS. The simulation outcome shows the segment that experienced sediment transport at 

River Stations RS 12926 from Lui, RS 9362 from Langat upper reach, and RS 3730 from Langat 

Lower Reach are experiencing sediment deposition activities. 
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1 Introduction 
 

Eroded sediments can be found in any of three forms in rivers that transport water: bed 

load, suspended load, or wash load. Rivers are subjected to significant deposition and bank 

erosion due to natural and anthropogenic forces (Simons and Şentürk, 1992). Depending on the 

location and hydrological regime, the effects of erosion and deposition can cause significant 

changes in river geomorphology in long-term. The conveyance of silt alters the river reach's 

capacity. Siltation and navigation issues in rivers are caused by increased soil erosion. Several 

factors influence sediment transport in rivers, including particle size and type of sediment, 

drainage area size, vegetation and land usage, river basin, climate change behavior and 

temperature, flood occurrence, and land slope. 

Sediment is one of the most important variables affecting the morphology of rivers in 

Malaysia. One of the key problems of hydraulic structure constructions (i.e., dam, irrigation 

canal), or the use of river for navigation purposes is the physical characteristics of sediment 

delivered within reach. As Langat River is used for navigation purposes, the riverbed built-up 

that has resulted in shallow depth may have an impact on its use. To alleviate the problems 

caused by changes in river morphology, it is necessary to examine sediment flow and riverbed 

features. The river reach is chosen depending on the available gauged stations and the 

settlement's proximity. The hydraulic analysis of the sediment transport model was developed 

using HEC-RAS in this study. The geometric data were created in ArcGIS using the HEC-

GeoRAS extension from a 30m  30m meter resolution digital elevation model. Two sediment 

transport functions (e.g., Laursen and Rubey methods) and Manning's roughness coefficients 

were used for model calibration and validation. The output of the model shows the change 

pattern of riverbed and river reach subjected to erosion or deposition. The output of the model 

can serve as a guide for the relevant authorities to mitigate the sediment-related problem. 

Numerical models (from one-to-three dimensional) have been established in recent years to 

reproduce realistic processes. One-dimensional model is preferred by many due to its simplicity 

that leads to shorter computations and calibration time, a reduced amount hydrologic data for 

model evaluation (Horritt and Bates, 2002). Changes in streamflow have an impact on the 

amount of silt transported downstream and the severity of water shortages (Pitlick and 

Wilcock, 2001). Climate variability corresponds to streamflow variability, which enhances the 

hydrological cycle's uncertainty (Lee et al., 2018). According to Kalra et al. (2017), the timing of 

the peak flow varies due to variabilities. HEC-RAS is a powerful hydraulic modelling tool for 

runoff simulation based on river characteristics (Abdessamed and Abderrazak, 2019). Despite 

the uncertainty of extreme occurrences, its 2D numerical analysis is effective for flood 

modelling (de Arruda Gomes et al., 2021). 

 

2 Materials and Methods 
 

2. 1. Study area 

With the expansion of Putrajaya, which is the administrative and judicial capitals of 
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Malaysia, the upper part of the Langat River has been designated as a study area and has 

recently become a key source of sand for buildings. The Langat River basin is located in the 

south and southeast of the state of Selangor, as well as minor areas of Negeri Sembilan and 

Kuala Lumpur. The basin is bordered on the east by the Main Range Titiwangsa and on the 

west by the Straits of Malacca. The basin's geography is varied, ranging from mountainous 

areas in the northeast to lowland areas in the centre and lowlands in the south-west. The river 

system runs through the three states of Malaysia, i.e. Selangor, Negeri Sembilan, and Putrajaya. 

The total length of Langat River is about 180 km and its river basin covers 2,350 km2 and has a 

mean annual discharge of 35 m3/s, with a mean annual flood of 300 m3/s (Ghani et al., 2011). The 

Langat River is used for a variety of activities other than water delivery, including recreation, 

fishing, waste disposal, irrigation, and sand mining. 

  

2. 2. Methodology 

To accurately replicate the sediment transportation of a particular river reach, the HEC-RAS 

5.0.1 was fed with precise input data of Digital Elevation Model (DEM), discharge, gauge 

height, sediment/sediment load series, and temperature. One-dimensional hydraulic model was 

used to generate the water surface profiles, including sediment aggradation, riverbed depth 

analysis, and erosion.  Quasi-unsteady flow data was used to simulate sediment transport. The 

processes for pre-processing data and preparing the computational domain were defined by the 

general approach to numerical modelling. The simulation's result was determined by post-

processing the acquired data by running the model and visualizing the results. Three categories 

input data were used as simulation input: geometric data (as per Table 1), quasi-unsteady flow 

data, as well as sediment data. The boundary conditions for the simulation as stated in Table 1. 

 

Table 1. Observation field data for Langat River (Ghani et al., 2011) 
 

Study area 
Study area 

Langat River 

Q (m3/s) 2.75–120.76 

V (m/s) 0.23–1.01 

B (m) 16.4–37.6 

Yo (m) 0.64–5.77 

A(m2) 8.17–153.57 

R (m) 0.45–3.68 

So 0.00065–0.00185 

d50 (mm) 0.31–3.00 

Manning n 0.034–0.195 

 
A DEM, which defines the height of any specific point within a given geographical 

boundary was used to establish the topography of the study area in 3D. The DEM with a 

resolution of 30 m  30 m was obtained from the Shuttle Radar Topography Mission (SRTM).  

DEM for the research region was masked with ArcGIS 10.2's geo-processing extension 

topographic factors such as basin shape, stream network flow direction, etc. were extracted to 

produce geometric data such as stream centerlines, flow paths, and bank lines; reshaping was 



Vol. 5 (3): 378-387, 2022 
 

Journal of Biological Studies 381 

 Modeling of 1D sediment transport using quasi-unsteady HEC-RAS                    Abd Rahman et al 

  
 

done when needed, and the attributes were grouped in HEC-GeoRAS. After completing the 

layer setup, the stream centerline attribute was filled in. RAS Geometry was used to populate 

the cross-section cut lines property, which was digitized as shown in Figure 1. Then, for the 

RAS GIS Import File, all these files were created. 

 

 
 

Figure 1. LRB upstream, downstream, and tributary with bank points 

 

Sediment data boundary conditions used were Sediment Load Series for both Lui River and 

Langat River upper reach river stations. The sediment transport computation equation used in 

Laursen-Copeland method (Mohammed et al., 2018) is shown below. Likewise, fall velocity 

computational equation used in the Rubey method (Molinas and Wu, 2001) of HEC-RAS is also 

utilized for the simulation of the sediment model and is explained below.  

 

 
 

where: ` 

 = concentration of the sediment discharged (tonnes/day)  

γ = unit weight of the water  

 = Mean particle diameter  

D = mean particle diameter  

  = bed shear stress due to grain resistance  

 = critical bed shear stress  

ω = particle fall velocity (m/s) 

 = shear velocity (m/s) 
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Laursen method predicts the total sediment load value. The applicable particle size used for 

this formula is within a range of 0.011 mm to 29 mm (Hamzah, 2014). Hence it is feasible to be 

used for this project. The equations to be used for the Rubey method of Fall Velocity are as 

follows: 
 

 
 

 
 

where:  

 = Kinematic viscosity  

s = Specific gravity of particles  

d = Particle diameter 

g = Gravitational acceleration (m/s2) 

 

3 Results and Discussions 
 

The HEC-RAS model was calibrated using the automated Manning’s value. The initial 

values entered, will be a placeholder for the automated routine to start from.  The manning’s 

value chosen for the Langat River Basin is 0.035. 

 

3. 1.  Annual sediment load observation for year 2015, 2016, 2017 

Figure 2 shows of the sediment load discharge (kilotons/day) plotted against time to 

observe the changes of the riverbed throughout the research duration. It can be observed that 

the highest cumulative annual sediment load was recorded in the year 2015. This amounts to a 

total of 20957.39 tons per day of transported load of sediment. It can also be seen that the 

sediment load transported has gradually decreased over the years of 2015 to 2017. The highest 

value was found in the Langat River Basin (LRB) Lower Stream (LS). The lowest sediment load 

value observed was 948.98 tons per day in year 2017 in Lui. 

 

 
 

Figure 2. Annual sediment load (kilotons/day) for 3 reaches of LRB 
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3. 2.  Critical bed-changes and erosion level found in the sediment output of the river reaches 

The critically affected areas of the riverbed due to sediment transportation were analyzed 

based on the output of HEC-RAS, showing the changes which occurred in river profile and 

cross-section for each reach of upper LRB. The changes were compared for both dry (SW 

monsoon) and wet (NE monsoon) seasons separately to observe the level of erosion and 

deposition of sediments occurring in the river cross sections. For this comparison, River Station, 

RS 12926 from Lui, RS 9362 from Langat upper reach, and RS 3730 from Langat Lower reach 

were used as they showed the largest changes in the channel bed elevation. These bed changes 

can be better understood by observing the results as shown in Figures 3 to 5. The results 

conclude that the erosion level or degradation of channel bed was the highest in the year 2016. 

Followed by 2015 and 2017. Figure 3 depicts an increase in the levels of the riverbed throughout 

the 2015 to 2017 duration. While the increase in elevation of riverbed was 0.14 m in 2016, the 

riverbed appears to have a deposition of sediments. The deposition in 2015 is observed as the 

second highest with a 0.11 m increase in elevation. It is clearly shown that the lowest value was 

obtained for 2017. 

On the other hand, Figure 4 shows the changes occurring in cross-sectional elevation of the 

river over a period of 3 years for the RS 9362 of Langat. This is the upper reach of Langat River, 

connecting to the downstream through a junction.  Results concluded that the erosion level or 

degradation of channel bed was the highest in the year 2016. Followed by 2015 and 2017. It also 

shows an increase in the levels of the riverbed throughout the 3 years for RS 9362 of the 

upstream LRB of upper reach. The largest increase in elevation of riverbed was 0.15 m in 2016 

with a deposition of sediments. The deposition in 2015 is observed as the second highest with a 

0.12 m increase in elevation. It is clearly shown that the lowest value was obtained as 0.09 m 

deposition for 2017.   

The RS 9362 of Langat is the upper reach of Langat River, connecting the downstream 

through a junction. Results concluded that the erosion level or degradation of channel bed was 

the highest in the year 2016. Followed by 2015 and 2017.  Figure 5 shows an increase in the 

levels of the riverbed throughout the 3 years for RS 3730 of the downstream LRB of lower reach. 

Hence, showing a negative erosion level. The largest increase in elevation of riverbed was 1.2 m 

in 2016 with a deposition of sediments. The deposition in 2015 is observed as the second highest 

with a 0.8 m increase in elevation. It is clearly shown that the lowest value was obtained as 0.15 

m deposition for 2017.  The values for bed change in RS 3730 of lower river reach appear to be 

highest among the other river reaches for SW monsoon. Meanwhile the values for bed change 

in RS 12926 of Lui reach is observed as the lowest. 
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Figure 3. Potential erosion at LRB tributary, RS 12926, Lui 

 

 
 

Figure 4. Potential erosion at LRB upstream, RS 9362, upper reach 

 

 
 

Figure 5. Elevation and potential erosion (P.E) of RS 3730, lower reach 
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4 Conclusion 
 

The HEC-RAS model, along with RAS Mapper, is used in the sediment transport analysis. 

Sediment load analysis is discussed by showing the relationship between sediment load and 

time for each river reach. Seasonal trend analysis of the river reaches shows that the SW 

monsoon duration showed less sediment load compared to the NE monsoon. The lower reach 

of LRB showed the highest value during the month of October, with a value of 166700 

tons/month sediment load in 2016. Critical area identification results show a higher chance of 

the upper reach of the LRB undergoing erosion and the lower reach of the LRB undergoing 

deposition. Deposition occurs in the NE monsoon season when the rainfall and river flow are 

relatively high. Since the upstream areas face a higher river flow, they are more prone to 

erosion of the riverbed level. Erosion is more prone to occurring in the SW monsoon season or 

dry season when river flow is low due to low rainfall. Hence, the sediment particles will settle 

and form a deposit on the riverbed. Overall observation depicts that RS 12926, RS 9362, and RS 

3730 are the critical river stations that reported deposition during the monsoon season. 

The erosion and deposition trend of the riverbed must be considered before constructing any 

hydraulic construction. The sediment transport model by HEC-RAS presented in this work 

depicts the movement of sediment transport in terms of erosion and deposition in Langat River 

Basin. The sediment transport capacity estimated by this model is useful for river management 

in long-term. The results of bed load and sediment load changes in the river cross-sections can 

aid in the development of a more robust model for predicting future sedimentation scenarios.  

This study is vital in determining the capacity of Langat River reach, as well as the nature of the 

river and its physical properties, which can assist the relevant authorities in river management. 

Stream bank stabilization could be one of the most effective ways to reduce erosion rates while 

simultaneously benefiting aquatic habitats such as fish, plants, and macroinvertebrates. 
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Abstract 

Health tourism focuses primarily on physical health and also improves mental and spiritual 

well-being and increases the capacity of people to meet their needs and better performance in 

their environment and society. Education and training in health tourism is very important 

because it reduces medical errors and increases the satisfaction of health tourists. Recently, 

health tourism as well as health tourism training have been negatively affected by COVID-19 

epidemic. The outbreak of coronavirus since January 2020 has severely affected many 

industries. Tourism education provided by universities, which requires close links with the 

tourism industry, has also been strongly influenced. The prevalence of COVID-19 is a major 

barrier to the tourism industry and education system. Although tourism education has been 

changed from face-to-face education to online education during COVID-19 epidemic, online 

education has serious constraints and cannot replace face-to-face education. In this review we 

aim to investigate the health tourism and health tourism education and training during COVID-

19 pandemic. 

 

Keywords: Tourism, Education, COVID-19, Mental well-being 

 
 

1 Introduction 
 

1. 1. Health tourism 

Tourism is a service activity that refers to the movement of people from one geographical 

location to another. Tourism is also a social, cultural and economic phenomenon that involves 
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the movement of people to countries or places outside their normal living environment for 

personal or commercial / professional purposes. Tourism plays an essential role in the social, 

cultural and economic development of most countries (Hamid et al., 2021). This service 

industry includes various types of tourism, of which health tourism is one of the most effective 

types of foreign exchange earnings of countries. Health tourism is a type of tourism that focuses 

primarily on physical health and also improves mental and spiritual well-being and increases 

the capacity of people to meet their needs and better performance in their environment and 

society (Salehi Isfahani et al., 2021). Health tourism has attracted the attention of research 

centers and industry due to its benefits in physical and mental health (Yin et al., 2021). But 

health tourism has been seriously affected with the COVID-19 pandemic. COVID-19 was first 

reported on December 31, 2019 in Wuhan, China and has since become a global epidemic. 

COVID-19 is rapidly transmitted between humans; Thus, physical distance has been identified 

as a key factor in reducing its spread, and most countries around the world have introduced 

quarantine and travel bans, cancellation of social events, and closure of public services to curb 

COVID-19 (Ellis et al., 2020). Accordingly, the prevalence of this disease is considered as an 

effective factor in reducing tourism, including health tourism. According to studies, the 

COVID-19 epidemic has negatively affected many different sectors of tourism and has shut 

down the industry for months. Although various efforts have been made since June 2020 to 

reopen the industry, most sectors are still facing problems. The World Tourism Organization 

has acknowledged the enormous damage to the tourism industry due to COVID-19 pandemic 

(Collins-Kriner and Ram, 2020). 

 

1. 2. COVID-19 pandemic 

According to the researchers, coronavirus not only causes significant illness and death, but 

also causes major disorders at the local, national and global levels. Although health care is 

growing during the epidemic, travel is disrupted. It has affected health tourism and has 

reduced the travels and trips (Chhabra et al., 2021). It has been reported that the world has 

experienced a major crisis due to COVID-19, and most industries, especially the health tourism 

industry, have also faced major negative effects (Sharma et al., 2020). In fact, the outbreak of 

coronavirus has reduced both the number of entries and the volume of health tourism services 

(Ananchenkova, 2021). The growing COVID-19 crisis has had a severely negative impact on the 

tourism industry through a combination of trade and health regulations, and while the tourism 

industry has faced a number of crises in the past (Abbaspour et al., 2021), it is predicted that this 

the crisis will continue until the end of 2021 (Kosaka et al., 2021). 

 

1. 3. COVID-19 and health tourism 

The study of the effect of COVID-19 on health tourism has been discussed from different 

aspects. The present study was conducted to address some of these challenges regarding the 

effect of the Corona virus on health tourism. The results of these studies showed that the 

COVID-19 pandemic could reduce the number of health tourists. Many studies have shown that 

the prevalence of viral diseases is of significant hindrance in attracting tourists, especially 

health tourists. In the midst of COVID-19 crisis, tourism researchers, while paying attention to 

communities in tourism destinations, also pay attention to their safety and well-being and the 
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costs that will be incurred due to the cessation of tourism activities (Qiu et al., 2020). Also, 

according to studies, crises are regular events in tourism. Many destinations have been affected 

by natural and man-made crises and over the years, have developed flexible tactics and 

strategies (Ritchie and Jiang, 2019). However, the crisis caused by the COVID-19 epidemic has 

been different and unique in many ways. First, it has reduced travel, hospitality and tourism 

around the world (UNWTO, 2020); and second, the more dramatic economic collapse. The 

growing crisis of COVID-19 with a combination of trade and health regulations has severely 

affected the tourism industry, while the tourism industry has faced several crises in the past 

(Abbaspour et al., 2021; Kosaka et al., 2021).  Recently, Yang et al. (2020) developed the DSGE 

"dynamic random general equilibrium" model to understand the impact of the epidemic on 

global tourism. The application of this model to COVID-19 indicates a significant decrease in 

tourism demand in response to an increase in health risk. Research findings also show that the 

world is still currently in the grip of the COVID-19 epidemic, which has halted the tourism 

sector and created an unprecedented global economic crisis. Countries compete with different 

motivations to attract visitors. However, sustainable early waves have reduced tourism 

revenues and accelerated job loss and bankruptcy in affected countries. With a ban on 

international travel that has affected more than 90% of the world's population (Grech et al., 

2020).  The World Tourism Organization estimates that due to the reduced communications, in-

flight social distance (with aircraft only half full) and other industry constraints due to the 

continued presence of the virus (Gössling et al., 2020) and a reduction of 80 percentage of 

international tourism (BROM 2020), the tourism industry faced a reduction about trillions of 

dollars in revenue by 2020 (UNWTO) and the hospitality industry, which accounts for 300 

million jobs and approximately 10% of global GDP (Brom, 2020) was collapsed. The results of a 

study by Flexman et al. show that major non-pharmaceutical interventions—and lockdowns in 

particular—have had a large effect on reducing transmission (Flexman et al., 2020)., and hence, 

on tourism.  It has been reported that the epidemic of COVID-19 has significantly stopped the 

world tourism industry in 2020 (Stackpole et al., 2021). 

The COVID-19 epidemic has had a negative impact not only on the economy but also on the 

physical and mental health of the people (Ma et al., 2021). The impact of global infectious 

diseases, including COVID-19, on the tourism industry in South Korea has been studied and 

studies have shown that the outbreak of this infectious disease has significantly reduced the 

number of incoming tourists to South Korea. Medicine and re-entry into the global market, 

including the Korean quarantine model that succeeded in preventing COVID-19, could be a 

preventive response to another pandemic in the future. The policy of the medical tourism 

industry based on the Korean quarantine model will help revive the international medical 

tourism industry after COVID-19 (Seo and Kim, 2021). 

 

1. 4. Tourism education 

Training is a major part of an organization's strategy to improve the performance, abilities, 

skills and behavior of its employees, the implementation of training must be properly managed 

to achieve the goals or benefits of training effectively. Training itself is a short-term training 

process that uses a regular and organized procedure. This definition indicates that training is an 

activity designed to develop human resources through a set of activities of identification, 
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evaluation, and a planned learning process. Holding a training course definitely has its own 

goals. The goals of the training provided by the company include increasing productivity, 

improving quality, supporting human resource planning, increasing members' morale, 

providing indirect compensation, promoting occupational health and safety, preventing the 

expiration of skills and knowledge, and increasing the competency of participants in training. 

With the complexity of the training objectives to be achieved, it is necessary to have a 

professional training management in order to achieve the training results effectively and 

efficiently (Ingkadijaya et al., 2021). 

The tourism industry is a very important driver of the global economy and is affecting 

societies around the world that are currently experiencing fundamental change. Responding to 

these changes requires economic paradigms and education systems based on new foundations. 

Humanistic tourism proposes a values-based disciplinary approach to tourism at the 

intersection between human management and tourism and is rooted in human dignity and 

social welfare. Integrating the principles of human management into higher education tourism 

management programs, and changing the nature of what is taught and how it is taught, will 

benefit students, future managers and all stakeholders (Della Lucia et al., 2021). Tourism 

education should complement the new theoretical and managerial perspectives that address the 

world in transition, because knowledge creation through innovative teaching-learning 

processes guides research, practice, and behavioral flows at different levels (Pirson et al., 2019). 

Tourism education needs to be redesigned. This redesign can greatly benefit from the 

integration of human management principles in education and tourism management. The 

value-oriented perspective of humanistic management is crucial to clarify the ethical and 

sustainability issues identified by the contradictions and crises of the tourism industry in 

developed and developing countries, and to address issues (Della Lucia et al., 2021). 

Universities as sources of innovative thinking and change at the highest level must play an 

important role in building the capacity of tourism students and future managers to lead the 

industry, which is facing increasing pressures to become responsible stewards, now and in the 

future (Giudici et al., 2020). In addition, current and future managers and entrepreneurs need to 

adopt value-based leadership models that pave the way for business practices that ultimately 

serve human goals and respect human dignity (Santonino, 2020). Organizing an activity / event 

requires careful organization from planning, execution to evaluation of activities. These steps 

are needed to measure the success of these activities (Punia and Kant, 2013). Many factors can 

affect the effectiveness of a training, including performance management and the environment 

of the training environment that can create a favorable learning environment (Mohanty et al., 

2019). The growing growth of the tourism industry in recent decades has created a great 

demand for higher education in hospitality and tourism. Given that the ultimate goal of higher 

education in hospitality and tourism is to provide professional talents to the tourism industry, 

curriculum design and training model with traditional courses Is different (Ye and Law, 2021). 

Many academics emphasize that hospitality and tourism education should not only focus on 

theoretical curricula, but should also provide opportunities for practice at the local and global 

levels (Liburd et al., 2018). 
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1. 5. Health tourism training 

The globalization of health care has given rise to a new form of tourism, commonly known 

as health or medical tourism. Medical tourism has grown rapidly and many countries are 

already planning for this part of tourism (Ruggeri et al., 2015). Medical tourism is a situation in 

which tourists seek alternative medical opportunities in other countries. Medical tourism is the 

use of services that improve or enhance health through medical interventions in an out-of-

residence area that lasts more than 24 hours, until recently it was very difficult to understand 

the difference between international and medical tourists. Medical tourists leave their country 

of origin to receive effective medical services (high quality and low price).  The industry has 

grown rapidly in the last two decades, and due to the high foreign exchange earnings in this 

industry, many countries are actively planning to enter this field. In a strategic and competitive 

environment, development needs to be strengthened and it must also strengthen its supporting 

industries (Daniel et al., 2017). 

 

1. 6. Health tourism education and quality of health tourism 

Today, human life is accompanied by amazing changes. Organizations must be prepared to 

face these huge changes. The purpose of this preparation should not be just the provision of 

technology and equipment. Rather, the employees of the organization must be experts, which is 

an important and valuable asset. A successful organization pays more attention to human 

resources, which can be the key to its success (Abbaspour and Badri, 2016).  Education in 

medical tourism is very important because it reduces medical errors and increases the 

satisfaction of medical tourists (Kacha et al., 2016). Training is a tool to improve the quality of 

performance, solve management problems, empower an organization's manpower and increase 

efficiency. Training programs should be developed for the effective performance of relevant 

individuals who have specific roles and responsibilities in the tourism and healthcare sectors 

(Daniel et al., 2017). Better integration and synergy between tourism education and industry 

will lead to the goal of sustainable development (Tiwari et al., 2021). 

 

1. 7. COVID-19 pandemic and health tourism training  

The outbreak of coronavirus since January 2020 has severely affected many regions and 

industries. Hotel and tourism education provided by universities, which requires close links 

with the tourism industry, has also been strongly influenced. The COVID-19 pandemic is a 

major barrier to the tourism industry and education system. Fortunately, learning of the SARS 

outbreak in 2003, hospitality and tourism educators have consistently adapted response 

measures to the unknown pandemic situation and made every effort to maintain the 

functioning of the education system. Hence, hospitality and tourism education in this period 

has changed from face-to-face education to online education. Most training classes, seminars 

and workshops are held online to reduce unnecessary face-to-face activities (Ye and Law, 2021). 

Although many studies have analyzed the impact of the epidemic on the tourism industry and 

numerous suggestions have been made to revive this sector, tourism education has been largely 

ignored. Tourism and family courses offered by higher education institutions are essentially 

part of the tourism system. Instructors need to be able to deliver training courses in a variety of 

ways that enable them to cope with the short- and medium-term effects of teaching in the 
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COVID-19 era, while also being proficient in predicting the future (Tiwari et al., 2021). The 

current situation of the COVID19 epidemic has highlighted the vulnerability of tourism. 

Sustainable tourism must be fully implemented to deal with this and other crises. And 

sustainable tourism education must accompany this process, especially in terms of students' 

professional skills that are necessary to overcome crisis situations (Mínguez et al., 2021). 

Education can provide learners with the knowledge, values, and skills needed to understand 

the complexity of sustainability (Berjozkina and Melanthiou, 2021). To overcome these 

consequences, many studies have shown the importance of digital education. Transformation in 

education, especially in tourism education, has a significant impact on fostering a desire for 

learning and love of tourism students at a time when the tourism industry is declining due to 

COVID19 epidemic (Trong et al., 2021). 

 

1. 8. Health tourism education and the post COVID-19 period 

At present, with the onset of an evolving world following the outbreak of COVID-19, 

changes in work styles, skill requirements, industry expectations and priorities are significantly 

anticipated (Séraphin and Yallop, 2021). The academic community has conducted conceptual 

and perceptual research to predict the post-COVID-19 period (Zheng et al., 2020). After a 

critical analysis, it was found that one of the broad topics around which research in tourism and 

hospitality is conducted is "the evolution of tourism" (Prideaux et al., 2020). Considering the 

change in consumer behavior, there is a need to redefine tourism (Wen et al., 2020), by adopting 

a community-focused approach (Higgins-Desbiolles, 2020) in the tourism and hospitality 

sectors (Zheng et al., 2020). Some studies have focused on describing the post-COVID-19 

scenario in different countries (McCartney, 2021). Some researchers believe that the epidemic is 

an opportunity for the tourism industry to reset or revise itself (Lapointe, 2020). Seraphin (2020) 

believe that tourism education has a strong transformative potential in the current situation. 

Increasing pressure on the tourism industry to play a leading role has led to the Future Tourism 

Education Futures Initiative. The TEFI framework is a value-based tourism education program 

recognizing the need to guide tourism to the future in a positive, responsible and effective way. 

Ethics, knowledge, stewardship, professionalism and reciprocity are five interrelated values 

that should govern the development of the tourism world, and a tourism education program 

should be considered to train responsible leaders (TEFI 2010). These principles are interrelated 

and show permeability. COVID-19 has influenced the delivery of training courses and, most 

importantly, their need to master the use of new technologies for teaching. In the post-COVID-

19 phase to transform tourism education, a two-pronged management approach that balances 

innovation in tourism education, it is suggested. The nature of tourism education is inherently 

multidisciplinary, suggested in the post-COVID-19 phase. Students should be encouraged to 

use the multifaceted aspects of their degree and work in different departments to remain 

flexible (Wen et al., 2020). The tourism education sector needs government and industry 

support to rebuild trust among students. Governments should plan by following international 

organizations such as the UNWTO, which has provided a technical assistance framework to 

strengthen industry (UNWTO, 2020). Online programs for developing students' skills, 

designing curricula with industry collaboration, and developing faculty for technical 

knowledge lecturing should be welcomed in the post-COVID-19 recovery phase. In addition, 
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badges and certificates can be used to motivate them to fill the skill gap among tourism 

graduates. This form of accreditation provides an opportunity for graduates to develop skills 

that are considered critical to the tourism industry (Tiwari et al., 2021). 

 

2 Conclusion 
 

Education and training in health tourism is very important because it reduces medical errors 

and increases the satisfaction of health tourists. Health tourism as well as health tourism 

training have been negatively affected by COVID-19 epidemic. Tourism education provided by 

universities, which requires close links with the tourism industry, has been strongly influenced 

and the COVID-19 pandemic. Considering the change in consumer behavior after COVID-19 

pandemic, there will be a need to redefine health tourism by adopting a community-focused 

approach in the health tourism training. 
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