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ABSTRACT 
 

 The purposes of this research were to study the cost of occupational health and 
safety and to reduce work-related health problems, accidents, injuries and illnesses in 
rubber tappers by implementing a health promotion model for rubber tappers. The 
model consists of training and education in healthcare and prevention of accidents, 
injuries and illnesses including strengthening leadership and care among the study 
samples. It was implemented from January to September, 2007. 
 

The subjects were 49 rubber tappers who lived in Klong Piya Sub-District, 
Jana District, Songkla Province. Data were collected by questionnaire interviews. 
Statistical analyses used were Wilcoxon signed matched-pairs ranks test, Two- 
proportion test and Spearman Correlation test. 
 

Results revealed that there was no relationship between the amount spent on 
healthcare and the prevention of work-related accidents, injuries and illnesses and the 
amount spent on the treatment of work-related accidents, injuries and illnesses. The 
proportion of the injured subjects after the model implementation was significantly 
less than that before the model implementation (p-value<0.001). The level of pain in 
each body part after the model implementation was significantly less than that before 
the model implementation (p-value<0.05). The treatment cost incurred after the model 
implementation was significantly less than that incurred before the model 
implementation (p-value<0.001). 
 

The findings demonstrated that the amount spent for healthcare and the 
prevention of work-related accidents, injuries and illnesses by the subjects did not help 
reduce their treatment cost of work-related accidents, injuries and illnesses. It was also 
demonstrated that the model was successful. 
 
KEY WORDS: RUBBER TAPPERS/THE HEALTH PROMOTION MODEL FOR                            
                          RUBBER TAPPERS/OCCUPATIONAL AND WORK-RELATED  
                          ACCIDENT AND ILLNESS COST 
 
123 pp. 
 
 
 



Fac. of Grad. Studies, Mahidol Univ.                          Thesis / v 

 

การศึกษาตนทุนอุบัติเหตุและการเจ็บปวยที่เกิดจากการทํางานและที่เกี่ยวของกับการทํางานในกลุมผูประกอบ
อาชีพกรีดยางพารา 
(OCCUPATIONAL AND WORK-RELATED ACCIDENT AND ILLNESS COST AMONG 
RUBBER TAPPERS) 
 

พรทิพย ชาวนาสวน   4637006 PHIH/M 
 
วท.ม. (สุขศาสตรอุตสาหกรรมและความปลอดภัย) 
 

คณะกรรมการควบคุมวิทยานิพนธ: สรา อาภรณ, Dr. (Biologie Human), วิชัย พฤกษธาราธิกุล, M.Sc., วชิระ 
สิงหะคเชนทร, M.A. (Demography), เฉลิมชัย ชัยกิตติภรณ, Dr. P.H. (Epidemiology) 
 

บทคัดยอ 
 

 การวิจัยครั้งนี้มีวัตถุประสงค  เพื่อศึกษาตนทุนดานอาชีวอนามัยและความปลอดภัยและลด
ปญหาสุขภาพ อุบัติเหตุ การบาดเจ็บและการเจ็บปวยที่มาจากการทํางานในกลุมผูประกอบอาชีพกรีดยางพารา โดย
การนํารูปแบบการสงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพาราไปใช รูปแบบการสงเสริมสุขภาพสําหรับ
ผูประกอบอาชีพกรีดยางพาราประกอบดวยการอบรมและการใหความรูในเรื่องการดูและสุขภาพ การปองกัน
อุบัติเหตุ การบาดเจ็บ และการเจ็บปวยที่มาจากการทํางานรวมถึงการสรางความเปนผูนําและการดูแลซึ่งกันและกัน
ในกลุมตัวอยาง รูปแบบการสงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพารา ถูกนําไปใชต้ังแตเดือนมกราคม
ถึงเดือนกันยายน พ.ศ. 2550 

 กลุมตัวยอางไดแกผูประกอบอาชีพกรีดยางพารา จํานวน 49 คน ที่อาศัยอยูในตําบลคลองเปยะ 
อําเภอจะนะ จังหวัดสงขลา การเก็บขอมูลใชวิธีการสัมภาษณโดยใชแบบสอบถาม การวิเคราะหทางสถิติที่ใช
ไดแก Wilcoxon signed matched-pairs ranks test, Two- proportion test and Spearman Correlation test. 

 ผลการศึกษาพบวา ไมมีความสัมพันธระหวางคาใชจายที่ใชไปในการดูแลสุขภาพและการ
ปองกัน การเกิดอุบัติเหตุ การบาดเจ็บ การเจ็บปวยจากการทํางาน และคาใชจายที่ใชไปในการรักษาพยาบาล เมื่อมี
อุบัติเหตุ การบาดเจ็บ และการเจ็บปวยจากการทํางาน สัดสวนของตัวอยางที่ไดรับอุบัติเหตุและการบาดเจ็บ
หลังจากการนํารูปแบบการสงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพาราไปใช นอยกวา สัดสวนของ
ตัวอยางที่ไดรับอุบัติเหตุและการบาดเจ็บกอนการนํารูปแบบสงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพารา
ไปใชอยางมีนัยสําคัญ(p-value<0.05) คาใชจายที่ใชในการรักษาพยาบาลที่เกิดขึ้นหลังจากการนํารูปแบบการ
สงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพาราไปใชนอยกวา คาใชจายที่ใชในการรักษาพยาบาลที่เกิดขึ้น
กอนการนํารูปแบบการสงเสริมสุขภาพสําหรับผูประกอบอาชีพกรีดยางพาราไปใชอยางมีนัยสําคัญ (p-value 
<0.001) 

 จากการศึกษาพบวาคาใชจายที่กลุมตัวอยางใชไปในการดูแลสุขภาพและปองกันอุบัติเหตุ การ
บาดเจ็บ และการเจ็บปวยจากการทํางานไมสามารถชวยลดคาใชจายที่ใชไปในการรักษาพยาบาล เมื่อเกิดอุบัติเหตุ 
การบาดเจ็บและการเจ็บปวยจากการทํางาน ผลการศึกษายังแสดงใหเห็นวารูปแบบการสงเสริมสุขภาพสําหรับผู
ประกอบอาชีพกรีดยางพาราไดถูกนําไปใชอยางประสบความสําเร็จ 
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CHAPTER I 

INTRODUCTION 

 

 
1.1  Background and rationale 

The livelihood of people is associated with rubber from birth to death. For 

example, from birth, a newborn is put on a rubber sheet. Thereafter, a during a 

childhood, the child uses a pacifier and learns as it plays with toys, many of which are 

made of rubber products. 

Rubber is a natural raw material used to produce an immense number of 

items, including medical devices, sciences, construction, communication, 

transportation plus, wide ranging day to day household appliances. The chemical 

property of rubber is its natural ability to be soft, elastic and also solid and in many 

cases may be an alternative to some alloys. Rubber products are manufactured into 

liquid sealing and insulating properties (non-conductors). 

Rubber plantation enterprises have been underpinning the socio-economic 

security for Thailand for a century. Thailand is among the top rubber producers of the 

world, which the production is approximately 2.5 million tons per year. The exporting 

undertaken by Thai Rubber industries export rubber and rubber products accounting 

of more than Baht 100,000 million and employing more than 6 million rubber 

farmers. At the present, there are more than 5 million acres of rubber plantation. It is 

anticipated that in the next 20 years the rubber consumption of the world will be 

double. (1) 

In 2006, the world rubber demand was foreseen to increase at 2.1 percent, and 

Thailand as a number one exporter was expected to export rubber products at the 

value of US$ 5,207 million in the same year or equivalent to 40.18 percent of rise. (2) 

The rubber plantation takes lower risks than that of other plants. The rubber 

trees can yield the latex consistently throughout the year, and the harvest is as long as 

20 years. In addition, the unproductive rubber trees which cannot produce latex
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anymore can be cut for their trunks at the price around Baht 30,000-50,000 per 0.4 

acres. The demand of rubber timbers for making furniture, building materials, toys, 

household materials is enormous. 

The former plantation areas are located in 14 provinces within the South and 

the East, namely, Rayong Province, Chantaburi Province, and Trad Province. 

Recently, researchers have found that rubber trees can be cultivated in other new 

locations, the North and the North-East of the country where there are not fewer than 

4 million acres suitable for the extension of the plantation. 

The rubber tappers are the workforce from the informal employment sector. 

The “quality of life” for these workers is a hot issue at the present internationally. As 

highlighted by the International Labor Organization, all labor workers shall be 

ensured of fair and ethical employment as well as social protection.(3) In the same 

tune with the international philosophy,  the strategy no. 3 of the Ministry of Labor 

(2005-2008) was targeted to provide protection to the workforce from both the formal 

sector and the informal sector, good quality of life at workplace and life assurance.(4) 

At the present, there are many organizations studying to develop a database of 

workforce from the informal sector. However, there is none acting as a focal point, 

thereby providing a definition of “workforce for the informal sector”, which can be 

referred as the conceptual or common definition. In addition, the workforce from the 

informal sector is now under the supervision of many agencies, such as, the 

Department of Labor Protection and Welfare, and the Social Security Office. As a 

result, this workforce is still in short of life assurance, the opportunity for health 

promotion, and vulnerable to work-related health problems, chemical hazards, and 

accidents from using equipment. As this workforce has the working patterns and the 

working hours different from the formal workforce, and to comprehend deeper, the 

livelihood of the workforce is wide-ranging. It is undeniable that the workforce from 

the informal sector shall receive care and attention the same as that from the formal 

sector in order to enable the informal workforce who has no work security to live in 

the society, considering the values and dignity of the human-being which cannot be 

measured or priced. This is a crucial concept, which is greatly influential on social 

stability and security. 
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Therefore, the aforementioned rationale directed my research to the study of 

the cost the rubber tappers spent for healthcare and the prevention of work-related 

accidents, injuries and illnesses in order to develop the feasible health promotion 

model for rubber tappers. The model is expected to solve the identified work-related 

health problems and reduce the work-related accidents, injuries and illnesses found in 

the group of rubber tappers effectively. 

 

1.2  Research objectives  

General objective 

 This research is aimed at studying the cost of occupational health and safety 

together with work-related health problems, accidents, injuries and illnesses in the 

group of rubber tappers in order to develop the health promotion model for rubber 

tappers which can be employed to solve the work-related health problems and reduce 

the work-related accidents, injuries and illnesses found in the group of rubber tappers. 

 Specific objectives 

 This research is specifically intended to: 

1. Study personal factors, including, sex, age, length of work, a number of 

average daily working hours, and a number of sleeping hours which contribute to 

work-related health problems, accidents, injuries and illnesses in the group of rubber 

tappers; 

2. Test the differences of the proportions of the rubber tappers having work-

related accidents and injuries before and after the health promotion model for rubber 

tappers is implemented; 

3. Identify the differences of pain on body parts before and after the health 

promotion model for rubber tappers is implemented; 

4. Test the differences of the costs spent for treatment when having work-related 

accidents, injuries and illnesses before and after the health promotion model for 

rubber tappers is implemented; 

5. Study the relationship between the costs spent for healthcare and the 

prevention of work-related accidents, injuries and illnesses and the costs spent for 

treatment when having work-related accidents, injuries and illnesses before and after 

the health promotion model for rubber tappers is implemented; 
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1.3  Hypotheses 

1.3.1 The proportion of rubber tappers having work-related accidents and 

injuries after the health promotion model for rubber tappers 

implementation is less than that before the implementation  

1.3.2 The pain on body parts after the health promotion model for rubber 

tappers implementation is less than that before the implementation 

1.3.3 The cost spent for treatment when having work-related accidents, 

injuries and illnesses after the health promotion model for rubber tappers 

implementation is less than that before the implementation 

1.3.4 The cost spent for healthcare and the prevention of work-related 

accidents, injuries and illnesses has inverse relationship with the cost 

spent for treatment when having work-related accidents, injuries and 

illnesses in the group of rubber tappers. 

 

1.4 Variables 

1.4.1 Independent variables 

- Personal Factors 

Sex 

Age 

Length of work 

A number of average daily working hours 

A number of sleeping hours 

- The cost spent for health care and the prevention of work-

related accidents, injuries and illnesses 

- The health promotion model for rubber tappers  

1.4.2 Dependent variables 

- Work-related accidents, injuries and illnesses  

- The proportion of rubber tappers having work-related 

accidents, injuries and illnesses  

- The pain on body parts 

- The cost spent for treatment when having work-related 

accidents, injuries and illnesses 
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1.5 Scope of this study 

This research studies the cost of occupational health and safety and measures 

taken to solve work-related health problems, accidents, injuries and illnesses in the 

group of rubber tappers at Klong Piya Sub-District, Jana District, Songkla Province 

during January-September, 2007. 

 

1.6  Expected outcomes 

1.6.1 To identify personal factors including sex, age, length of work, a number of 

average daily working hours, and a number of sleeping hours which contribute to 

work-related health problems, accidents, injuries and illnesses in the group of rubber 

tappers; 

1.6.2 To decrease and prevent work-related accidents, injuries and illnesses in the 

group of rubber tappers; 

1.6.3 To know the cost spent for healthcare and the prevention of work-related 

accidents, injuries and illnesses; 
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1.7 Conceptual framework 

 

Independent variables                Dependent variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Personal Factors 
Sex 
Age 
Length of work 
A number of average daily 
working hours 
A number of sleeping 
h

• Cost spent for health care 
and the prevention of  work-
related accidents, injuries 
and illnesses 

 

• The health promotion 
model for rubber tappers 

• Work-related accidents, 
injuries and illnesses 

 
 
 
 
 
 

 
• The costs spent for 

treatment when having 
work-related accidents, 
injuries and illnesses 

 
 
 
• The pain on body parts 
• The cost spent for 

treatment when having 
work-related accidents, 
injuries and illnesses 

• The proportion of rubber 
tappers having work-
related accidents and 
injuries 
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1.8  Operational definitions 

Rubber tapper means a rubber forest worker who taps rubber trees, 

extracting latex from the tree. Each night a rubber tapper cuts a thin, spiral layer of 

bark off the tree trunk from which the latex drips. (5) 

A number of average daily working hours means the number of working 

hours is counted from which a tapper leaves home for tapping until arrives home 

from tapping after selling the latex. 

Accident means an undesired event resulting in death, injury, damage to 

health, damage to property or other forms of loss. (6) 

Hazard  means potential for harmful effects. (6) 

Risk means a quantifiable expression of the likelihood of injury or harm 

resulting from a hazard. (6) 

Personal Protective Equipment means equipment/clothing which offers 

protection against risks to health and safety. (7) 

Carpal Tunnel Syndrome is a chronic disorder of the hand and wrist 

possibly resulting from repetitive work involving repeated wrist flexion or extension. 

(7) 

Injury means physical harm or damage to a person resulting from traumatic 

contact between body of a person and an outside agency, or from exposure to 

environment factors. (7) 

Pain means an unpleasant sensory and emotional experience associated with 

actual or potential tissue damage, or described in terms of such damage. (8) 

Health promotion means a powerful, cost-effective and efficient way to 

maintain a healthier community. It enables people to increase control over and 

improve their health. Rather than focusing on people at risk for specific diseases, 

health promotion involves the population as a whole in the context of their everyday 

lives. Activities are geared toward promoting health and preventing ill-health. 

Health promotion strategies are not limited to a specific health problem, nor to 

a specific set of behavior. WHO applied the principles of and strategies for health 

promotion to a variety of population groups, risk factors, diseases, and in various 

settings Health promotion and the associated efforts put into education, community 

development, policy, legislation and regulation, are equally valid for communicable 
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diseases, injury and violence, and mental problems, as they are for prevention of 

noncommunicable diseases. (9) 

Healthcare is the prevention, treatment, and management of illness and the 

preservation of mental and physical well being through the services offered by the 

medical, nursing, and allied health professions. Healthcare embraces all the goods 

and services designed for health, including “preventive, curative and palliative 

interventions, whether directed to individuals or to populations.(10)  In this study, 

“Healthcare” means health promotion activities including health education or 

training, exercise, supplementary foods, and annual health check-up. 

Occupational health and safety cost   

- The cost spent for healthcare and prevention of work-related accidents, 

injuries and illnesses such as, training, personal protective equipment, conducting the 

health promotion activities, supplementary food products, herbal tonic and annual 

health check-up. 

- The cost spent for treatment when having work-related accidents, injuries 

and illnesses, such as, self-treatment, conventional medicine and traditional medicine, 

transportation and income loss from sick leave 

Training cost is spent for hosting the training or seminar for the study samples, 

including lecture fee, venue rent, food and refreshment, documentation, as well as, 

income loss from attending the training of the participants. 

The cost for healthcare activities means the cost the study samples spent for 

doing any activity for health promotion, for example, exercise including exercise 

gears and equipment as well as income loss.    

Visual Analog Scale is a pain assessment tool helping interviewees to 

describe their pain. The pain scale is one tool commonly used to describe the intensity 

of the pain or how much pain the interviewee is feeling. The pain scales include the 

numerical rating scale, the visual analog scale, the categorical scale, and the pain 

faces scale. On the numerical rating scale, the interviewee is asked to identify how 

much pain they are having by choosing a number from 0 (no pain) to 10 (the worst 

pain imaginable). The visual analog scale is a straight line with the left end of the line 

representing no pain and the right end of the line representing the worst pain. 

Interviewees are asked to mark on the line where they think their pain is. The 
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categorical pain scale has four categories: no plain, mild, moderate, and severe. 

Interviewees are asked to select the category that best describe their pain. The pain 

faces scale uses six faces with different expressions on each face. Each face is a 

person who feels happy because he or she has no pain or feels sad because he or she 

has some or a lot of pain. The interviewee is asked to choose the face that best 

describes how he or she is feeling. This rating scale can be used by people age 3 years 

and older. (11)  

The health promotion model for rubber tappers is the model developed by 

the researcher specially for implementing in the study samples with the main 

objectives to reduce and prevent the work-related health problems, accidents, injuries 

and illnesses. The model characteristics incorporate following elements; 

-  Training on self-care is the training expected to help reduce and prevent 

work-related accidents, injuries and illnesses. The gained knowledge can be practiced 

continuously and transferred to others in the same profession. 

-  Open forum: the study samples is given a forum to talk and exchange ideas, 

experiences and information regarding healthcare, reduction and prevention of work-

related accidents, injuries and illness, and the group is well aware of the benefits of 

the said activities. 

-  Strengthening leadership and care among the group members  
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CHAPTER II 

LITERATURE REVIEW 
 

 

Since this research is aimed at studying cost of occupational health and safety 

and work-related health problems, accidents, injuries and illnesses in rubber tappers, 

the researcher has reviewed all concerned documents on the following themes; 

1. History of rubber 

2. Rubber plantation 

3. Timetable for rubber tapping 

4. Rubber tapping 

5. A number of workforce from the informal sector 

6. Problems of the workforce from the informal sector and statistics of injuries 

or accidents 

7. Factors contributing to work-related diseases or illnesses 

8. Health problems of rubber tappers  

9. Stretching exercise and its benefits 

10. Job Safety Analysis 

11. Researches relating to the cost of work-related accidents, injuries and illnesses  

12. Relevant laws 

 

1.  History of rubber 

Rubber had a very long history from the discovery of the America Continent 

by Columbus around 1493 or 509 years ago. After that, there were many explorer 

teams travelling to the continent and finding that the indegineous Indians played with 

a small rubber ball astoundingly bouncing up and down. The Indians call a rubber 

tree 'Caoutchoue' meaning 'crying tree' because when the tree is cut, it exudes the 

latex like dropping tears. The Indians used rubber to make a variety of things, for 

example, bottles or containers and shoes. The shoes were easily made by dipping feet 

in the latex and leaving them dry repeatedly. The shoes are tightly attached to the feet 
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giving the feeling like putting socks. On thier departure, the European explorers took 

rubber from the city called 'Para' which is located along the Amezon in the South 

America with them. When they arrived home, they accidentally found that it could 

erase pencil marks. Thereafter, para rubber became well known worldwide 

The research and development on rubber industry in Europe has extensively 

advanced from making a rainproof sheet to motor gadgets, medical equipment, sport 

gears, and toys. Most importantly and most enormously the rubber is used in the tyre 

industry and with the highest technology for the plane tires. Moreover, rubber is also 

used to produce sofa, mattress, and furniture to provide comfort to human. The rubber 

is the blessing from God for the happiness of human.  

 

The history of rubber in Thailand 

 Around 1899, Prayarattanupradit, the Trang Province Governor, imported a 

rubber tree from Malaysia to grow in Kantang District, Trang Province for the first 

time. At the present, the said rubber tree is still alive. In 1999, the governmental 

sector and private sector joined hand to host the festive festival to commemorate a 

century anniversary of the rubber plantation in Thailand, called ‘Amazing Thailand 

year 1999 and 100 years of Thai Natural Rubber’ (12) 

 

2.  Rubber plantation  

2.1  Preparation of rubber plots 

If the land is an old rubber plot or a forest or has trees, the rubber farmers 

must fell the trees, collect and make piles of wood residues along the edge of the land 

as a buffer zone, leave them dry and burn them.  

2.2  Preparation of soil 

 Soil should be ploughed twice and loosened once. 

2.3  Planting space 

In the South and the East, planting space of trees is 2.5 meters and that of 

rows is 8 meters. This can accommodate 80 rubber trees per 0.4 acres 

2.4  Preparation of growing pits 

Generally, the growing pits for rubber are of width x length x depth at 

50X50X50 centimeters. After the dug soil is left dry for about 10-15 days, it is mixed 

with rock phosphate at 170 grams per pit. 
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2.5 Rubber plantation in the South and the East  

The soil mixed with rock phosphate is put at the bottom of the pit. The rubber 

seedling is taken off the potting bag of which one inch of the soil at the bottom of the 

bag is disposed. While the seedling is putting in to the pit, and the potting bag should  

be cut through from the bottom to the top . Then fill the soil in the pit until the pit is 

almost full. Do not tamp down the soil now. Gently pull out the cut plotting bag first, 

and then tamp down the soil. Lastly, have a strut tied with the tree to protect the wind.  

2.6  Weed eradication 

There are 3 means of weed eradication as below; 

- hoeing or plowing by tractor  

- growing cover crops 

  - using herbicide, such as, Paraquat 

Paraquat widely used by the farmers must be diluted by water at the 

appropriate ratio before use, depending on the age of the rubber tree. (13) 

 

3.  Timetable for rubber tapping  

The rubber farmers will start tapping at the sixth year of the plantation 

following the timetable below; (14) 

January Initially tap the trees and continue tapping until the trees shed leaves. 

February Initially tap the trees and continue tapping until the trees shed leaves. 

Stop tapping when the trees shed leaves. 

March Stop tapping when the trees shed leaves. 

April Stop tapping when the trees shed leaves. Continue tapping when the 

leaves are fully revived.  

May Continue tapping when the leaves are fully revived.  

June Continue tapping when the leaves are fully revived.  

July Continue tapping when the leaves are fully revived.  

August Continue tapping when the leaves are fully revived.  

September Continue tapping when the leaves are fully revived.  

October Continue tapping when the leaves are fully revived.  

November Continue tapping when the leaves are fully revived.  

December Continue tapping when the leaves are fully revived.  
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4. Rubber Tapping 

 

                                                                      
 

             
Figure 2-1 Rubber Tapping 

 

Rubber tapping is the process by which rubber is gathered. An incision is made in the 

bark of a rubber tree. The fluid then drains into a vessel. This industry is prevalent in 

areas of tropical rainforest, such as Brazil in the Roraima area or Malaysia. It is less 

destructive to the environment and rainforest and is legal. Each night a rubber tapper 

must remove a thin layer of bark along a downward half spiral on the tree trunk. If 

done carefully and with skill, this tapping panel will yield latex for up to 5 years. 

Then the opposite side will be tapped allowing this side to heal over. The spiral 

allows the latex to run down to a collecting cup. The work is done at night so the 

latex will run longer before dying out. For the rubber tappers to legally extract the 

latex, they much first buy land that contains rubber trees. Even on huge pieces of land 

there are usually very few of these trees, so the tapper must buy lots of unused trees.  
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Tapping tools 

 
Figure 2-2  Tapping tools 

1. Initial exposure tapping stick 

2. Tapping knife 

3. Collecting cup, drip track, and holder ring  

Tapping time 

Good breed rubber trees are not necessarily tapped before dawn and should be 

done after dawn around 6.00-8.00 hours exuding the same amount of latex as being 

tapped before dawn, but no later than 11.00 hours.(15) 

Right work posture for tapping  

 At work of the workforce from the informal sector, it was found that they had 

a problem of pain mostly which stemmed from the wrong work posture. For each 

working process, for instance, sitting or standing, if the right work posture is not 

practiced, it may cause a chronic pain and fatigue. As for the group of rubber tappers, 

pain is detected at the lower back when tapping at the level lower than waist and at 

shoulders when tapping at the level higher than head. Accordingly, to tap at the level 

lower than waist, the tapper should kneel down or sit on his heels, keep his back 

straight and keep the distance between the tapper and the tree at 30 centimeters. He 

should not twist his wrist when tapping. To tap at the level higher than waist, the 

tapper should stand his body and back straight, open legs a little to be in balance with 

the width of his shoulders, and keep the distance between the tapper and the tree at 30 

centimeters. He should not twist his wrist when tapping. For the level higher than 

head, the tapper should stand on a stool for tapping. The wrong work posture is a 

main cause of body pain; therefore, to work in a natural posture and to do stretching 

exercise regularly will help decrease the painful symptoms. (16) 
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5.  A number of workforce from the informal sector 

The survey on the workforce from the informal sector in 2005 by the National 

Statistical Office, the Ministry of Information and Communication Technology found 

that from the population more than 15 years old at 50 million people, 36.3 millions 

were employed, of which 22.5 million were in the informal sector. The workforce 

from the informal sector was found mostly in the North-East at 9.5 millions, 

tantamount to 80.5 percent, in the Central at 4.3 millions or 46.9 percent, and in 

Bangkok at 1.1 million or 9.2 percent (17) 

 

6.  Problems of the workforce from the informal sector and statistics of injuries 

or accidents  

 Based on the said survey in 2005 by the National Statistical Office, from 22.5 

million people of workforce from the informal sector, 19.7 millions never had injuries 

or accidents, 2.9 millions used to have injuries or accidents, most of which were cuts 

by sharp items at 1.8 millions. Second in number were falls/stumbles at 0.4 million, 

vehicle accidents around 0.2 million, burns of fire/hot water at 0.09 million, 

bumps/crashes with objects at 0.09 million, and chemical hazards at 0.07 million 

respectively as shown in Table 2-1 (17) 

 

Table 2-1 Workforce from the informal sector categorized by types of injuries, 

accidents and sex  
Workforce 

Informal Sector Type of injuries or accident Total 
Male Female 

   ('000) 
Total 
No experience 
With experience of; 

1.  Falls/stumbles 
2.  Cuts/pierces by sharp objects 
3.  Burns by fire or hot water 
4.  Accidents from land transportation 
5.  Accidents from water and air transportation 
6.  Electric shock 
7.  Bumps/crashes by falling or flying objects  
8. Chemical hazards 
9.  Others ( identified ) 

22,536.5 
19,675.8 
2,860.6 
419.6 
1,798.3 
91.5 
193.1 
4.2 
20.1 
89.0 
68.7 
176.2 

11,993.9 
10,395.0 
1,599.0 
218.5 
981.9 
32.8 
150.2 
3.2 
16.5 
62.5 
40.4 
93.0 

10,542.5 
9,280.8 
1,261.7 
201.1 
816.4 
58.7 
42.9 
1.0 
3.6 
26.4 
28.4 
83.2 



Porntip Chaonasuan                                                                                               Literature Review / 16 

7.  Factors contributing to work-related diseases or illness 

   In general, factors contributing to work-related diseases or illnesses can be 

grouped into 3; (18) 

7.1 Worker  

7.2 Working condition 

7.3 Working environment  

 

7.1  Worker 

The worker is vulnerable to diseases and injuries according to qualities of 

each person 

7.1.1 Basic attributes, such as, sex, age, height, genetics, work experience, 

congenial disease 

7.1.2 Health behavior of the worker, for example, the worker who smokes is 

more vulnerable to have lung diseases than those who do not; the worker who works 

carelessly has illness or dangers easier and more seriously than those who do not 

 

7.2  Working condition 

7.2.1 Work system management and work assignment; recruitment and 

selection procedures should be devised to find the right worker, or work should be 

assigned in accordance with the worker’s qualification. Furthermore, job description, 

orientation relating to work and regulations shall be defined, and preventive actions 

for work-related illnesses and hazards shall be strictly practiced. 

7.2.2 Normally, working period should not be more than 8 hours, or should be 

adjusted according to types of works, the intensity and risk of the works. Work shall 

be done during the day; however, many types of works have shifts and overtime 

rosters which increase risk to diseases and illnesses. 

7.2.3 Work control and supervision; work should be well-managed. There 

should be notice or signs of warning as well as a check on inappropriate behavior at 

workplace. Do not ignore the damage of the equipment, buildings, corridors, so on 

which should be always maintained. 

7.2.4 Basic facilities and welfares, such as, toilets which should be sufficient, 

located in the proper area, hygienic and well-maintained. Moreover, there should be 
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enough clean water, PPE (Personal Protective Equipment) and health promotion 

welfares and first aids as such.  

 

7.3  Environment or hazardous factors at workplace  

Environment or hazardous factors at workplace includes 5 items as follows 

(19) 

7.3.1 Physical hazards; such as, heat, light, sound, temperature, moisture, 

vibration, air pressure, working space, and rays. Moreover, machines tightly located 

can easily cause accidents. Too high volume of noise at workplace can contribute to 

hearing impairment, deftness and so a hindrance of proper communication, stemming 

working errors. Adequate amount of light can help workers work safely and 

effectively. If the light is too low, the worker needs to focus more, causing headache 

and exhausted eyes. Meanwhile, too much light can be harmful to eyes and their 

retinas.  

7.3.2 Chemical hazards; include all chemical substances used in work which 

may be pure single chemicals or mixed solutions which can be passed into the body 

according to the qualities of each chemical through eating, inhaling, or touching. 

7.3.3 Biological hazards; cover organism that may create dangers to workers, 

for instance, diseases, pests, and parasites. 

7.3.4 Psychological hazards; can be variables or situations that relate to 

working environment deriving tension and problems of relationship among people 

who work in the same place, for example, relationship between the employer and the 

employees, the bosses and subordinates, or among colleagues, as well as, 

remuneration, work security, work satisfaction and probably including each 

organizational culture.   

 7.3.5 Ergonomic hazards; mean working conditions consisting of materials, 

equipment, machine, colleagues and work procedures in physical, anatomical, 

psychological aspects that may bring about dangers at workplace, for instance, 

discomforts from inappropriate positions, such as, in working on too high or too low 

chairs, in moving or lifting objects, repetitive works, stressful works, urgent works, 

continuous hard working without rest for many hours which may cause backache. 
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 In addition, work-related accidents can be one factor enhancing the 

occurrence of abnormalities found in workers’ health. Causes of accidents include:- 

- Unsafe act means the act or the work of people that causes unsafe situation to 

oneself and others, for example, careless and mindless work by not using protective 

equipment provided, lifting by abnormal measures, using tools not fit to the work, 

teasing among workers on duty. 

- Unsafe condition means the plant condition, machines, as well as, production 

process which are not safe make the workers vulnerable to injuries or death, for 

example, incomplete factory design, malfunction of safety system, no first aid kids, 

lack of maintenance. 

Additionally, co-factors inducing accidents can be personal physical 

condition, fatigue, deftness, bad eyesight, unfit physical condition, heart disease, 

incapacity of emotional control, being easily exited, bad attitude, lack of knowledge, 

as such.(20) 

 

8. Health problems of rubber tappers  

Narong Bensa-art, 2003 studied working condition and prevalence rate of 

musculoskeletal pain in a group of rubber tappers at Na-Kreu Sub-District, Kantang 

District, Trang Province, published on 27th December 2004. The research disclosed 

that the prevalence rate of pain most often found in 1 month was firstly the lower 

back (55.8 percent during hard work and 55.1 percent during light work). Second in 

number were at hands or wrists (29.9 percent during hard work and 23.8 percent 

during light work) and legs (13.6 percent during hard work and 10.3 percent during 

light work). The prevalence of painful body parts increasing significantly during hard 

work was found at hands, wrists and elbows. Meanwhile, the prevalence rate of the 

disease mostly found and increasing significantly during hard work was of Carpal 

Tunnel Syndrome (22.4 percent during hard work and 14.9 percent during light 

work). There was no difference on the severity of musculoskeletal pain at body parts 

between 2 different periods. Nevertheless, the prevalence rate of the pain at 

shoulders, elbows, hands or wrists increased during hard work significantly.(21) 

The Thai Health Promotion Foundation highlighted in its work plan about the 

promotion of health of the workforce for the informal sector in agricultural sector 
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(2004-2006) that rubber tapping is the occupation that require human labor more than 

machine, and the work characteristics compel the worker to work at nighttime 

because the latex can exude better in cool temperature rather than in hot temperature. 

The tappers work in the same position for a long time. For 0.4 acres of about 60-70 

rubber trees, the tappers need to walk for a long distance to tap the trees, collect the 

latex and carry  heavy latex pails, leading interesting health problems as below; 

- Pain especially backache because tappers need to bend and lift frequently and 

carry the very heavy pail. 

-  Eye problems because of focusing on tapping in the low light 

- Sting and bite of poisonous insects/animals 

- Problems derived from consuming too much alcohol, cigarette, coffee, as well 

as, Kratom leaves 

- Exhaustion from insufficient rest and irregular sleeping pattern: the tappers 

need to sleep during daytime with which they are not familiar. Besides, they always 

have to do their personal business during the day.(22) 

 

Carpal Tunnel Syndrome Exercises  

The carpal tunnel exercise like the stretching exercise strengthens the wrist 

muscles and there by improving the flow of blood. (23)(24) 

 

Extend and stretch both wrists and fingers acutely as if they 

are in a hand-stand position.  

Hold for a count of 5.  

 

 

 

 

Straighten both wrists and relax fingers 
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Make a tight fist with both hands 

 

 

 

 

 

Then bend both wrists down while keeping the fist. Hold for a 

count of 5.  

 

 

 

 

Straighten both wrists and relax fingers, for a count of 5.  

 

 

 

Figure 2-3 Carpal Tunnel Syndrome Exercises 

 
9.  Stretching exercise and its benefits 

Stretching exercise is very beneficial to any person who practices regularly 
and only 10 minutes a day. Examples of the said advantages are as following;  

- Provides calming and relaxing 
- Provides a sense of peace and well-being 
- Lengthens muscles 
- Helps to prevent accidents and injuries 
- Improves tissue flexibility and elasticity 
- Increases blood flow 
- Makes muscles more supple 
- Helps with balance and coordination 
- Improves range of motion 
- Improves circulation 
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Moreover, stretching exercise can often help alleviate the symptoms 
experienced in carpal tunnel syndrome.(25)(26) 

 
10. Job Safety Analysis (JSA) 

A Job Safety Analysis (JSA) is a method that can be used to identify, analyze 
and record the following; 

- the steps involved in performing a specific job, 
- the existing or potential safety and health hazards associated with each step, 

and 
- the recommended action(s)/procedure(s) that will eliminate or reduce these 

hazards and the risk of a workplace injury or illness 
The following hazards should be considered when completing the JSA. 

- Impact of a falling or flying object 
- Penetration of sharp objects 
- Being caught in or between a stationary/moving object 
- Falls from an elevated work platform, ladders or stairs 
- Excessive lifting, twisting, pushing, pulling, reaching or bending 
- Exposure to vibrating power tools, excessive noise, cold or heat, or harmful 

levels of gases, vapors  liquids, fumes, or dusts 
- Repetitive motion 
- Electrical hazards 
- Light (optical) radiation (i.e. welding operations, etc) 
- Water (potential for drowning or fungal infections caused by wetness) 

JSA should be conducted as the following steps 
- Select jobs with the highest risk for a workplace injury or illness 
- Select an experienced employee who is willing to be observed. Involve the 

employee and his/her immediate supervisor in the process 
-  Identify and record each step necessary to accomplish the task. Use an action 

verb (i.e. pick up, turn on) to describe each step 
- Identify all actual or potential safety and health hazards associated with each 

task 
- Determine and record the recommended action(s) for performing each step 

that will eliminate or reduce the hazards (i.e. engineering changes, job 
rotation, PPE, etc) (27) 
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11.  Researches relating to the cost of work-related accidents, injuries and 

illnesses   

 

J. Paul Leigh et al, 1992 classified cost of occupational injuries and illnesses as 

follows; 

 1. Cost of illness which is composted of; direct costs meaning the money 

spent for medical treatment, such as, medical service, medicine, doctor, nurses, 

ambulance, medical equipment. Direct costs also include administration costs, for 

example, medical insurance firm costs and government insurance costs. Secondly, 

indirect costs mean lost earnings, lost fringe benefits, and lost home production. 

Besides, indirect costs also cover the expenditure of the employer for retraining staff 

or re-staffing. 

 2. Cost for injuries which are divided into direct costs for injuries and indirect 

costs for injuries. The direct costs can be calculated by a number of injuries on 

average multiplied by the estimate of average costs. This calculation will cover cases 

of death, permanent total loss of organs, permanent partial loss of organs, temporary 

total and partial combined loss of organs, and only medical treatment. Medical 

treatment costs include the costs spent to the hospital, doctor, dispensaries, and 

others. Moreover, administrative costs on income loss can also be calculated, though 

more complicated than finding the medical treatment costs. Secondly, indirect costs 

for injuries are mainly lost wages for nonfatal injuries and fatal injuries. 

 3. Costs of diseases are consisted of direct costs for deadly diseases, indirect 

costs for deadly diseases, direct costs for nonfatal diseases, and indirect costs for fatal 

diseases. (28) 

 

Paul M Richardson et al, 2002 explained costs of work-related accidents as 

following; 

1. Time :  that workers and executives spend for doing activities when the 

accidents take place and the wage the company spends without any work in return, 

time lost in production breakdown, and treatment costs the employee pays.  
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2. Materials and components : costs that are incurred by damages of raw 

materials and broken components of the machine due to  accidents, as well as, the 

cost of the damaged products. 

3. External services : costs that are lost in requesting external services when the 

accidents occur, such as, requests for consultants and legal consultant service. 

4. Other costs : other costs which are not often seen, including, fine for 

restoration. (29) 

 

Ted R. Miller et al, 1995 described costs of work-related injuries as follows;   

1. Medical and emergency services :  medical service by hospitals, medical 

service centers, doctor fee, medical treatment and therapy as well as other 

administrative services, such as, diagnosis of the laboratories, prescription, 

wheelchair, emergency service, police, fire engine and fire fighter, and autopsy 

service.  

2. Wage and household work : loss of wage and benefits, and inability to do 

household works 

3. Administrative and legal costs : costs for investigation, documentation, 

compensation and litigation   

4. Workplace disruption : overtime payment, loss of capable workforce, product 

damage, new recruitment and training expenditure        

5. Quality of life :  worsening quality of life, anguish and difficulties from death 

or from being incompetent (being crippled) for a long time that affect workers and 

families as a result of dangerous workplace. The torture the workers need to put up 

with for the rest of their life cannot be priced. The worker whose work is risky will 

receive higher wage. The higher payment is considered the prepayment for loss that 

probably takes place in the future. The relation between the compensation by high 

income and risk of death can estimate the loss of quality of life of the worker. (30) 

 

12.  Relevant law 

The laws which are pertinent to this research include; (31) 

   12.1  The Labor Protection Act B.E. 2541 (1998) 
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12.2 The Ministerial Regulation on Labor Protection for Agricultural Sector 

B.E. 2547 

12.3 The Ministerial Regulation on the Weight Scale B.E. 2547 

 

12.1 The Labor Protection Act B.E. 2541 (1998) 

Section 5 under the Act defines the meaning of the employer and the 

employee as follows;  

‘Employer’ means a person who agrees to accept an employee for work by paying 

him or her wages and includes; 

 a person entrusted by the employer to act on his or her behalf; 

 where an employer is a juristic person, a person authorized to act on behalf 

of the juristic person and a person entrusted by the authorized person to act on its 

behalf shall be included; or 

 whereas an entrepreneur makes an arrangement, via a lump sum method of 

wage payment, with a person entrusted to supervise the performance of work and to 

be responsible for the payment of wages to an employee, or with a person, who is not 

in the employment service business, to produce employees on behalf of the 

entrepreneur, and such work is a part of or the whole of production process or 

business under responsibility of the entrepreneur, then the entrepreneur shall also be 

deemed to be an employer of the employee.                  

‘Employee’ means a person who agrees to work for an employer in return for wages. 

 Section 22 in Chapter 1 : General Provision says that agriculture,  marine 

fishing, loading or unloading the cargoes, home work, transport work, and other 

works as provided in the Royal Decree may be prescribed in the Ministerial 

Regulations for the protection of labor differently from the protection of this Act. 

 

12.2 The Ministerial Regulation on Labor Protection for Agricultural Sector 

B.E. 2547 

 Under the regulation, ‘agricultural works’ mean works relating to 

plantation, livestock, forestry, sea salt farming and fishing, except sea fishing. 

 The employer who hires the employee to do the agricultural works 

throughout the year shall be subject to the Labor Protection Act B.E.2541. 
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 For agricultural works not requiring the employee throughout the year and 

not employing the employee for industrial works after agricultural works, the 

employer shall be subject to the Labor Protection Act B.E.2541 and as ascribed in the 

Ministerial Regulations. 

 The employee who has been working for consecutive 180 days shall be 

eligible for taking a holiday not fewer than 3 working days by which the employer 

arranges timetable for the holiday for the employee in advance or as consent by both 

parties. 

 The employer shall pay the employee for the holiday as if the employee 

came to work as usual. 

 If the employer asks the employee to work during the holiday as in 

Paragraph 1, the employer shall pay the employee not less than 1 time as much as an 

hour wage rate of the working day according to the number of hours the employee 

works or not less than 1 time as much as the wage rate per unit of the working day 

according to the number of units the employee can complete. The payment is 

calculated by units. 

 If the employer does not provide the holiday or less than as prescribed by 

this law, the employer shall pay the employee additionally not less than 1 time as 

much as the wage rate for the working day as if the employer asked the employee to 

work on the holiday. 

 The employee can take sick leave as the leave shall be. For sick leave 

longer than 3 working days, the employer may ask a medical certificate of the first 

class hospital or the governmental hospital. If the employee cannot provide the 

certificate, he/she shall report it to the employer. 

 The employer shall pay the employee on his/her sick leave the same 

amount of the working day wage rate throughout the period of sick leave, not 

exceeding 15 working days. 

 The employer shall not employ young people below 15 years old. 

 The employer may employ young people complete 13 years of age to 

work during school holiday or after school time only for the work that is not harmful 

to them or against the development and the promotion of their quality of life and with 

the consent from their parents. 
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 The employer shall provide clean drinking water sufficiently for the 

employee. 

 If the employee stays with the employer, the employer shall provide clean, 

hygiene, and safe place for the employee. 

 The employer shall provide other welfare beneficial to the employee as 

prescribed by the Notifications of the Director-General. 

 Item 10 under this Regulation shall be enforced after 90 days from the 

date of announcement in the Royal Gazette. 

 

12.3 The Ministerial Regulation on the Weight Scale B.E. 2547 

 The employer shall ask the employee to lift, carry, load, pull, or push the 

item in accordance with the average weights per one employee as defined below; 

 20 kilograms for the employee, female from 15 – less than 18 years old 

 25 kilograms for the employee, male from 15 – less than 18 years old 

 25 kilograms for the female employee 

 55 kilograms for the male employee 

If the item weight is over the weight scale as specified, the employer shall provide 

and allow the employee to use supporting equipment not dangerous to health and 

safety of the employee. 
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CHAPTER III 

MATERIALS AND METHODS 
 

 

3.1 Research methods 

This study is a Quasi Experiment aimed at studying the cost of healthcare and  

prevention of work-related accidents, injuries and illnesses in the group of rubber 

tappers.  

Population and study samples 

Target population were rubber tappers who lived in Klong Piya Sub-District, 

Jana District, Songkla province. 

The study samples were one group of rubber tappers who lived in Klong Piya 

Sub-District, Jana District, Songkla province, in which the whole members of the 

selected group became subjects. 

 

3.2 Research process 

3.2.1 The researcher called for a meeting to introduce herself, explain the 

objectives of the research as well as benefits the members would gain, and asked for 

basic information with regard to costs of occupational health and safety, and work-

related health problems, injuries and illnesses. 

3.2.2 The researcher conducted a field survey to observe and take photos of 

rubber tapping from the beginning till the end. The data collected was then used to 

devise Job Safety Analysis (JSA) (See Appendix A) in order to ensure that the 

analysis of potential hazards includes all activities. After that, the researcher 

conducted the Risk Assessment (See Appendix B) to figure out the risk level of each 

activity as well as the recommended prevention control. This data was used to 

formulate the safety guidance for rubber tappers (See Appendix C) afterwards.  

3.2.3 The questionnaires(See Appendix  D and Appendix E) were 

developed, based on the data collected by items 3.2.1 and 3.2.2, review of literatures 

and other relevant journals. Thereafter, the said questionnaires were tried out in the 
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3.2.4 groups of farmers and home workers who attended the project of the 

Thai Health Promotion Foundation entitled “the work plan for the development of 

quality of life for the workforce from the informal sector”. Having been tried out, the 

questionnaire was improved again to be used in a group of this research subjects. The 

questionnaires can be divided into 4 parts;   

Part 1 Personal factors covering general details including age, sex, a number 

of the average daily working hours, a number of sleeping hours and length of work 

Part 2 Cost spent for healthcare and the prevention of work-related accidents, 

injuries and illnesses 

Part 3 Cost spent for treatment of work-related accidents, injuries and 

illnesses 

Part 4 Pain on body parts by using the Visual Analog Scale 

3.2.5 The study samples were called for interview by using the 

questionnaire. The data collected was from January-April, 2007. Later on, all 

questionnaires were gathered and summarized so as to have data on the cost of 

occupational health and safety and work-related health problems, accidents, injuries 

and illnesses.  

3.2.6 The data received from the interview was used to create the health 

promotion model for rubber tappers as said in item 1.8 of Chapter 1. 

3.2.7 The study samples were called for group meeting in order to 

implement the mentioned model according the following steps; 

3.2.6.1 The group was provided training on self-care in order to reduce 

and prevent work-related accidents, injuries and illnesses. The researcher also 

promoted better communication by providing, such as, pictures and demonstration by 

specialists to help the group members to understand and providing a chance for some 

group members to participate in the practice with specialists, for example, the body 

stretching exercise with the physical therapists. For the reduction of work-related 

accidents and injuries, the researcher invited the members to share their experience of 

work-related accidents and injuries to their group members and trained them to 

analyze causes and corrective action to prevent the recurrence of the accidents.  

3.2.6.2 The study samples were divided into 8 small groups, each of 

which had 4-10 members, based on voluntary and proximity basis in which their 
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houses should be located in the same vicinity in order to facilitate the gathering.  The 

group leaders were appointed. The researcher explained the advantage of the group 

division to be easier for implementing assigned activities and to enhance the sharing 

of experience among group members more effectively. The researcher allowed group 

members to apply the gained knowledge in practice for 4 months under the 

supervision of the group leaders afterwards. 

The main duty of the group leaders was to call a meeting at least once a month 

and to conduct the following activities; 

- Ask the group members regarding work-related health problems, illness, as 

well as, self-care. Then record the data in the data sheet (See Appendix F) provided 

by the researcher  

 - Request group members to share about work-related accidents or injuries to 

other members and have brainstorming on causes and corrective action for the 

problems. Record the data of work-related injuries or accidents in the form (See 

Appendix G) provided by the researcher. 

- Do the stretching exercise altogether. 

- Exchange new idea on healthcare.  

Later on, the group leaders recorded all details of the meetings in the form 

(See Appendix H) provided by the researcher.  

During the 4 months in which the health promotion model for rubber tappers 

was being implemented, the researcher followed up the progress by having random 

interviews with one member of each group and a group leader of each group every 

group, once a month, and 3 times in total. 

Knowledge on self-care in order to reduce and prevent work-related accidents,  

injuries and illnesses includes;  

- Stretching Exercise (See Appendix J) 

- Knowledge on Peptic Ulcer ( See Appendix K) 

- How to Lift Safely ( See Appendix  L)  

- Safety guidance for rubber tappers  

3.2.6.3 The study samples were called for group meeting in order to 

have a questionnaire-based interview after the model had completely been 
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implemented for 4 months. The data interviewed was from June-September, 2007 and 

analyzed for the research findings. 

 

 

          
 

           
 

          
Figure 3-1 Training activity 
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Figure 3-2 Follow-up activity 

 

3.3 Data analysis and statistical methods  

The data collected was analyzed by the statistical programs, called SPSS as 

following; 

3.3.1 Personal factors contributing to work-related health problems, 

accidents, injuries and illnesses were analyzed by Descriptive Statistics.  

3.3.2 The difference of proportion of people having work-related accidents, 

injuries and illnesses before and after the health promotion model implementation 

was tested by Two-proportions test. 

3.3.3 The difference of pain on body parts before and after the health 

promotion model implementation was tested by Wilcoxon signed matched-pairs ranks 

test. 

3.3.4 The difference of the costs spent for treatment when having work-

related accidents, injuries and illnesses before and after the health promotion model 

implementation was tested by Wilcoxon signed matched-pairs ranks test. 

3.3.5 The relationship between the cost spent for healthcare and the 

prevention of work-related accidents, injuries and illnesses and the cost spent for 
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treatment when having work-related accidents, injuries and illnesses before and after 

the health promotion model for rubber tappers was implemented was analyzed by 

Spearman Correlation test. 

Table 4-2 in Chapter IV, Nominal scale data is transformed to Interval scale data by 

giving score as 0,1 and 2, for example, ‘0’ is for ‘never practice’, ‘1’ is for ‘practice 

sometimes’ and ‘2’ is for ‘always practice’. 

 

3.4  Cost study of occupational health and safety 

For this research, the cost of occupational health and safety is studied by the 

test on the relationship between the cost spent for healthcare, the prevention of work-

related accidents, injuries and illnesses and the cost spent for treatment when having 

work-related accidents, injuries and illnesses. The test shows the negative relationship 

between the 2 mentioned costs. 

 

3.5  Implementation of the health promotion model for rubber tappers  

The results of implementation of the health promotion model are described 

by; 

3.5.1 Cooperation of the study samples in having group activities  

3.5.2 Cooperation of the study samples in the implementation of the health 

promotion model for rubber tappers 

3.5.3  The result of the assumption test which shows that the cost spent for 

treatment when having work-related accidents, injuries and illnesses after the model 

is implemented  must be less than that before the model is implemented. 

3.5.4 The result of the assumption test which shows that the proportion of 

rubber tappers having work-related accidents, injuries and illnesses after the model is 

implemented must be less than that before the model is implemented.  

3.5.5 The result of the assumption test which shows that pain on body parts 

after the model is implemented must be less than those before the model is 

implemented. 

3.5.6 Satisfaction of the study samples 
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CHAPTER IV 

RESULTS 

 

 
 This research is aimed at studying the cost of the healthcare and the 

prevention of work-related accidents, injuries and illnesses, as well as, work-related 

health problems, accidents, injuries and illnesses in the group of rubber tappers for 

the period of January-September 2007. The research findings are presented in 8 

sections; 

 

Section 1   General information of the study samples  

Section 2  Data of the healthcare and the prevention of work-related accidents 

and injuries before and after the implementation of the health 

promotion model for rubber tappers  

Section 3   Data of work-related health problems before and after the 

implementation of the health promotion model for rubber tappers 

Section 4   Data of pain on body parts before and after the implementation of 

the health promotion model for rubber tappers and the 

implementation of stretching exercise 

Section 5   Data of work-related accidents and injuries before and after the 

implementation of the health promotion model for rubber tappers 

Section 6   Data of the cost spent for healthcare and prevention of work-

related accidents, injuries and illnesses 

Section 7   Data of the cost spent for the treatment of work-related accidents, 

injuries and illnesses  

Section 8 Outcomes of the implementation of the health promotion model for 

rubber tappers by means of group work 
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Section 1 General information of the study samples  

The study samples participating in this research are the rubber tappers at 

Klong Piya, Jana District, Songkla Province at 49 subjects in total, of which 40 are 

female (81.6 percent) and 9 are male (18.4 percent). They were in the range of 22-72 

years of age, and the average age was 50.2 years. A majority of subjects aged between 

41-50 years of age (30.6 percent). Their length of work experience ranged from 1-55 

years and 28.1 years on average. The daily working hours were between 2-12 hours 

and 6.7 hours on average. A number of working days per week were at 3-7 days and 

5.3 days on average. Most subjects worked 5 days a week. A number of sleeping 

hours were between 4-9 hours and 5.9 hours on average. Most subjects slept around 5-

6 hours. As for the survey on daily income during January-April 2007, it was found 

that their daily income was about Baht 80-1,500 and Baht 241.8 on average. A 

majority of subjects earned Baht 201-500 per day. Meanwhile, for the income survey 

during June-September 2007, it was shown that their daily income was Baht 100-

2,000 and Baht 346.5 on average. Most of the subjects earned Baht 201-500 per day. 

The said data can be tabulated as in Table 4-1 below 

 

Table 4-1 Number and percentage of the study samples sorted by personal 

characteristics (n=49) 

Characteristics n % 
Sex 

Male 9 18.4 
Female 40 81.6 

Age (year) 
≤ 30 5 10.2 
31-40 6 12.2 
41-50 15 30.6 
51-60 10 20.4 
61-70 11 22.5 
> 70 2 4.1 

Mean (SD)                                                                                      50.2 (13.1) 
Min – Max                                                                                      22-72 
Length of work experience (year) 

≤10 7 14.3 
11-20 10 20.4 
21-30 12 24.5 
31-40 12 24.5 
41-50 4 8.2 
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Table 4-1 Number and percentage of the study samples sorted by personal 

characteristics (n=49) (continued) 

 

Characteristics n % 
> 50 4 8.2 

Mean (SD)                                                                                      28.1(14.7)   
Min – Max                                                                                      1-55 
Daily working hours 

≤ 2 2 4.1 
3-5 18 36.7 
6-8 18 36.7 
> 8 11 22.5 

Mean (SD)                                                                                      6.7(2.7)      
Min – Max                                                                                      2-12 
Weekly working days 

3 3 6.1 
4 2 4.1 
5 29 59.2 
6 5 10.2 
7 10 20.4 

Mean (SD)                                                                                      5.3(1.1)     
Min – Max                                                                                      3-7 
Sleeping hours 

≤ 4 9 18.4 
5-6 22 44.9 
7-8 16 32.7 
> 8 2 4.1 

Mean (SD)                                                                                      5.9(1.4)    
Min – Max                                                                                      4-9 
Daily income (From January-April 2007) 

≤ 200 18 36.7 
201-500 21 43.0 
501-800 7 14.3 
>800 3 6.0 

Mean (SD)                                                                                      241.8(83.6) 
Min – Max                                                                                      80-1500 
Daily income (From June-September 2007) 

≤ 200 10 20.4 
201-500 27 55.1 
501-800 2 4.1 
801-1100 7 14.3 
 >1100 3 6.1 

Mean (SD)                                                                                      346.5(132.4) 
Min – Max                                                                                      100-2000 
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Section 2 Data of the healthcare and the prevention of work-related accidents 

and injuries before and after implementation of the health promotion model for 

rubber tappers  

Before the health promotion model was implemented, 100 percent of the 

subjects had been educated with regard to the right work posture of rubber tappers by 

watching CD made by the Thai Health Promotion Foundation which is about 10 

minutes long. The CD contents encompass 2 main topics which are right work posture 

for lifting and right work posture for tapping. 14 subjects (28.6 percent) also attended 

the training called ‘Safety Officer for Supervisor’ hosted by the Provincial Labor 

Operation Center for 12 hours.  

The numbers and percentages of the healthcare and the prevention of work-

related accidents and injuries before and after the health promotion model for rubber 

tappers was implemented  shown in Table 4-2 can be described as below 

1.  Use of Personal Protective Equipment 

Before the health promotion model was implemented, 100 percent of subjects 

who sharpened knives by themselves had never put on cloth gloves when sharpening 

knives. After the health promotion model had been implemented, 26.3 percent put on 

cloth gloves sometimes, whereas the rest of 73.7 percent still did not put on gloves 

when sharpening knives. Nevertheless, the Table 4-3 reveals that the score of wearing 

gloves after the implementation of the model was higher than that before the 

implementation of the model significantly (p-value=0.025). 

Before the health promotion model was implemented, 71.4 percent had 

eradicated weeds and tree limbs in the rubber plantation regularly. After the model 

had been implemented, the percentage rose to 87.8 percent. The Table 4-3 discloses 

that the score of weeding after the model implementation was higher than that before 

the implementation significantly (p-value=0.005). 

For the prevention of injuries when weeding in the rubber plantation, it was 

shown that before the model was implemented, most of the subjects at 79.6 percent 

had put on cloth gloves every time, and 49.0 percent wore boots every time, 

meanwhile, 40.8 percent had never worn boots. After the model had been 

implemented, the percentages of putting on gloves and boots increased to 95.9 and 

73.5 respectively. The Table 4-3 shows that the score of wearing cloth gloves and 
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boots after the model implementation was higher than that before the implementation 

significantly (p-value=0.005 and p-value <0.001 respectively). 

 With regard to the prevention of injuries during tapping, it was unveiled that 

100 percent of the subjects put on long sleeved shirts, long trousers and boots both 

before and after the health promotion model was implemented. 

Based on the interview, 100 percent of subjects who rode motorcycles to work 

and sell the latex by themselves had never worn helmets. After the model had been 

implemented, such the percentage dropped to 91.7. However, there was no significant 

difference between the scores of wearing helmet before and after the implementation 

of the model as shown in Table 4-3. 

2. Use of clean cloth to remove rubber barks or latex from eyes  

Since the subjects always had accidents of rubber barks or latex spurting to 

their eyes almost every time they were tapping, they used the unclean finger to 

remove the barks or latex, probably causing irritation and infection to the eyes. They 

were advised by the researcher to use the clean cloth to wrap up the finger first before 

removing the dust. Based on the questionnaires, it was found that before the health 

promotion model was implemented, 100 percent of the subjects had never used the 

clean cloth to wrap up their fingers before removing the dust from their eyes. After 

the implementation of the model, 14.3 percent used the clean cloth sometimes. The 

Table 4-3 illustrates that the score of the use of clean cloth after the model 

implementation was higher than that before the model implementation significantly 

(p-value=0.008) 

3.  Checkup of motorcycle, flashlight or lamp before use  

Rubber tappers need to use flashlights or lamps during work. Consequently, 

the checkup of the said equipment is essential. It was shown that before the model 

implementation, 87.8 percent of the subjects had checked flashlights or lamps every 

time before use. The percentage rose to 91.9 after the model had been implemented. 

However, there was no significant difference (p-value=0.157) between the scores of 

the checkup before and after the model implementation as shown in Table 4-3. 

Likewise, motorcycles are the only vehicles the tappers use for transportation, 

and they need to be checked up before use. It was found that before the model was 

implemented, 91.7 percent of the tappers using motorcycles to work and sell latex by 
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themselves had checked up their vehicles every time before use. The percentage 

decreased to 88.9 percent after the model implementation. There was no significant 

difference (p-value=0.317) between the scores of the motorcycle checkup before and 

after the model implementation as revealed in Table 4-3. 

4.  Loading latex containers 

In view of the loading of latex containers, it was shown that 100 percent of 

loading latex containers on motorcycles for selling was never over 100 kilograms both 

before and after the model was implemented. The weights were loaded at 52.2 and 

52.1 kilograms on average before and after the model implementation respectively.   

5.  Lifting latex containers  

It was unveiled that before the health promotion model was implemented, 55.0 

percent of the subjects had lifted the containers heavier than limitation. After the 

model had been implemented, the lifting of the containers heavier than limitation 

reduced to 38.2 percent. The Table 4-3 illustrates that the score of lifting latex 

container after the model implementation was higher than that before the model 

implementation significantly (p-value=0.008). 

All of the subjects who lifted the containers higher than limitation were 

female. They lifted the containers at 31.5 kilograms and 26.6 kilograms on average 

before and after the model was implemented respectively. Meanwhile, male lifted the 

containers at 38.5 kilograms and 36.5 kilograms on average before and after the 

model was implemented respectively 

6.  Taking supplementary foods and herbs 

Considering the healthcare by taking supplementary foods and herbs, it was 

reported that a majority of the subjects at 91.8 percent did not take any supplementary 

foods or herbs both before and after the model was implemented.  

7.  Annual health checkup  

Most of the subjects did not pay attention to the annual health checkup. Before 

the model implementation, only 11.2 percent had the checkup and increased to 36.7 

percent after the model implementation However, there was no significant difference 

between the scores of the annual health checkup before and after the model 

implementation as revealed in Table 4-3. 
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 8.  Exercise 

In light of exercise, it was revealed that before the implementation of the 

model, 36.8 percent of the subjects exercised. The percentage of exercising increased 

to 97.9 percent after the implementation. Table 4-3 depicts that the score of exercise 

after the model implementation was higher than that before the implementation 

significantly (p-value<0.001)   

 

Table 4-2 Number and percentage of healthcare and prevention of work-related 

accidents and injuries before and after implementation of the health promotion model 

for rubber tappers (n=49) 

Before After Healthcare  n % n % 
Use of Personal Protective Equipment 
       Sharpening tapping knives  

Not by oneself 28 52.1 30 61.2 
By oneself 21 42.9 19 38.8 

Wearing cloth gloves when sharpening  
knives  

Every time 0 0.0 0 0.0
Sometimes 0 0.0 5 26.3
Never 21 100.0 14 73.7

Weeding in the rubber plantation  
Always 35 71.4 43 87.8 
Sometimes 14 28.6 6 12.2 
Never 0 0.0 0 0.0 

Wearing cloth gloves when weeding in the rubber  
plantation  

Every time 39 79.6 47 95.9
Sometimes 10 20.4 2 4.1
Never 0 0.0 0 0.0

Wearing boots when weeding in the rubber  
plantation  

Every time 24 49.0 36 73.5
Sometimes 5 10.2 10 20.4
Never 20 40.8 3 6.1

Wearing long-sleeved shirts, long trousers and  
boots when tapping   

Every time 49 100.0 49 100.0
Sometimes 0 0.0 0 0.0 
Never 0 0.0 0 0.0 
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Table 4-2 Number and percentage of data of healthcare and prevention of work-

related accidents and injuries before and after implementation of the health promotion 

model for rubber tappers (n=49) (continued) 

Before After Healthcare  n % n % 
Wearing helmet when riding motorcycle 

Every time 0 0.0 1 2.7 
Sometimes 0 0.0 2 5.6 
Never 36 100.0 33 91.7 

Wrapping fingers with clean cloth before removing  
      rubber barks or latex from the eyes 

Every time 0 0.0 0 0.0 
Sometimes 0 0.0 7 14.3 
Never 49 100.0 42 85.7 

Checkup of flashlight or lamp before use  
Every time  43 87.8 45 91.9 
Sometimes 1 2.0 1 2.0 
Never 5 10.2 3 6.1 

Riding motorcycle to work and sell the latex  
By oneself every time 30 61.2 28 57.2 
By oneself sometimes 6 12.2 8 16.3 
Never by oneself 13 26.6 13 26.5 

Checkup of motorcycle before use  
Every time 33 91.7 32 88.9
Sometimes 3 8.3 4 11.1
Never 0 0.0 0 0.0

Loading latex containers on motorcycle  
By oneself 39 79.6 41 83.7 
Not by oneself 10 20.4 8 16.3 

Weight of loaded latex containers by oneself 
Above 100  kilograms 0 0.0 0 0.0
Not above 100 kilograms 39 100.0 41 100.0

                    Mean (SD)                                                        52.2(26.7)        52.1(27.2)   
                    Min – Max                                                        15-100             10-100 
 
Lifting latex containers  

By oneself 40 81.6 34 69.4 
Not by oneself 9 18.4 13 26.5 
By oneself with help  0 0.0 2 4.1 

Weight of lifted latex containers  
Over the legal limitation 22 55.0 13 38.2
Not over the legal limitation 18 45.0 21 61.8

Weight of lifted latex containers by oneself (kg.)    
Female 30 75.0 24 70.6

                    Mean  (SD)                                                      31.5(7.6)          26.6( 9.9)   
                    Min – Max                                                            10-40                10-40. 
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Table 4-2 Number and percentage of healthcare and prevention of work-related 

accidents and injuries before and after implementation of the health promotion model 

for rubber tappers (n=49) (continued) 

Before After Healthcare  n % n % 
                    Male 10 25.0 10 29.4
                    Mean (SD)                                                       38.5(3.4)          36.5(4.1)    
                    Min – Max                                                       30-40               30-40 
Taking supplementary food and herb  

No 42 91.8 42 91.8 
Yes 7 8.2 7 8.2 
Types of supplementary foods and herbs 

Calcium 2 50.0 2 50.0
Protein  1 25.0 1 25.0
Spirulina algae 1 25.0 1 25.0
Ginseng  2 66.7 2 66.7
Lemon grass juice 1 33.3 1 33.3

Annual health checkup  
Yes 5 11.2 18 36.7 
No 44 89.8 31 63.3 

Exercise  
Yes 17 36.8 48 97.9 
No 32 63.2 1 2.1 

 

Table 4-3 Test on the difference of scores of healthcare and prevention of work-

related accidents and injuries before and after implementation of the health promotion 

model for rubber tappers by Wilcoxon signed matched-pairs ranks test 
 

Variable Z test p-value 
Wearing cloth gloves when sharpening knives -2,236 0.025* 
Weeding in the rubber plantation -2.828 0.005* 
Wearing cloth gloves when weeding in the rubber plantation -2.828 0.005* 
Wearing boots when weeding in the rubber plantation  -3.938 <0.001* 
Wrapping fingers with clean cloth before removing rubber 

barks or latex from the eyes  -2.646 0.008* 

Checkup of flashlights or lamps before use -1.414 0.157 
Wearing helmet when riding motorcycle  -1.633 0.102 
Checking up motorcycle before use -1.000 0.317 
Weight of lifted latex containers -2.646 0.008* 
Annual health checkup -1.886 0.059 
Exercise -5.396 <0.001* 
      * Level of statistical significance at 0.05 
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To analyze in detail of the exercise, before the model was implemented, the 

first 3 popular types of the exercise had been walking at 27.8 percent, cycling at 22.2 

percent and stretching exercise at 22.2 percent. The frequency of exercise was at most 

at 7 times a week. The average frequency of exercise was at 1.9 times a week, and the 

average length of exercise was at 5.7 minutes a time as shown in Table 4-4. 

After the model implementation, it was shown that 97.9 percent of the subjects 

who exercised did the stretching exercise as trained by the physical therapists. The 

average frequency of exercise was at 3.7 times a week. The average length of exercise 

was at 11.9 minutes a time as clarified in Table 4-4. 

In addition, the proportions of the subjects who did stretching exercise before 

and after the model implementation were 0.1 and 0.9 respectively, and the test on the 

difference between the proportions of the subjects who did stretching exercise before 

and after the model implementation resulted in that the proportion of the subjects who 

did stretching exercise after the model implementation was higher than that before the 

implementation significantly (p-value < 0.001). 

 

Table 4-4 Number and percentage of exercising before and after implementation of 

the health promotion model for rubber tappers (n=49) 

Before After Exercise n % n % 
Exercise     

No 32 63.2 1 2.1 
Yes 17 36.8 48 97.9 

Types of exercises      
Aerobic  1 5.6 0 0.0 
Ratten Ball 2 11.1 0 0.0 
Football 1 5.6 1 2.1 
Yoga  1 5.6 0 0.0 
Cycling 4 22.2 0 0.0 
Walking 5 27.8 0 0.0 
Stretching exercise 4 22.2 47 97.9 
Jogging 1 5.6 0 0.0 

Frequency of exercise (Time/week)     
0 32 65.3 1 2.0 
1 0 0.0 7 14.3 
2 1 2.0 10 20.4 
3 2 4.1 12 24.5 
4 4 8.2 3 6.1 
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Table 4-4 Number and percentage of exercising before and after implementation of 

the health promotion model for rubber tappers (n=49) (continued) 

Before After Exercise n % n % 
5 1 2.0 4 8.2 
6 0 0.0 0 0.0 
7 9 18.4 12 24.5 

Mean(SD)                                                                             1.9(2.8)            3.7(2.2) 
Min-Max                                                                               0-7                    0-7 
Length of exercise (minute/time )     

≤ 10 37 75.6 35 71.5 
11-30 8 16.3 13 26.5 
31-50 0 0.0 0 0.0 
51-70 3 6.1 0 0.0 
> 70 1 2.0 1 2.0 

Mean (SD)                                                                             5.7(10.6)          11.9(7.7) 
Min-Max                                                                                0-120               2-90 

 

Section 3 Data of work-related health problems before and after implementation 

of the health promotion model for rubber tappers 

 Further to the work-related health problems found among the subjects, most of 

them at 93.9 percent had health problems. Of those with the health problems 100 

percent had pain on various body parts, and 17.4 percent had peptic ulcer both before 

and after the implementation of the model. 36.9 percent and 54.3 percent of the 

subjects felt exhausted and drowsy during daytime before and after the model was 

implemented respectively. Only 6.1 percent had none of problems throughout the 

research period. Details are shown in Table 4-5. 

  

Table 4-5 Number and percentage of work-related health problems before and after 

implementation of the health promotion model for rubber tappers (n=49) 

Before After Health Problem n % n % 
None of health problems 3 6.1 3 6.1 
With health problems 46 93.9 46 93.9 

Pain on body parts 46 100 46 100 
Myitis of back muscle 0 0.0 1 2.2 
Peptic ulcer 8 17.4 8 17.4 
Exhaustion and drowsiness during the day 17 36.9 25 54.3 
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Section 4 Data of pain on body parts before and after implementation of health 

promotion model for rubber tappers and the implementation of stretching 

exercise 

 Based on the data regarding the health problems found among the subjects, 

pain on body parts was most widely found. The data was analyzed and found that 

before the model implementation, the first 3 painful parts had been waist at 82.6 

percent, knee at 78.3 percent and lower back at 73.9 percent.  

 After the implementation, it was disclosed that the percentage of pain at all 

parts reduced. The most 3 painful parts was waist at 65.2 percent, lower back at 63.0 

percent and calf at 58.7 percent respectively as clarified in Table 4-6. 

 

Table 4-6 Number and percentage of pain on body parts before and after 

implementation of the health promotion model for rubber tappers (n=46) 

 

Before After Body Parts n % n % 
Neck 24 52.2 18 39.1 
Shoulder 30 65.2 25 54.3 
Upper Back 32 69.6 26 56.5 
Lower Back 34 73.9 29 63.0 
Waist 38 82.6 30 65.2 
Upper Arm 25 54.3 19 41.3 
Lower Arm 24 52.2 16 34.8 
Wrist and Hand 25 54.3 18 39.1 
Thigh 26 56.5 18 39.1 
Calf 30 65.2 27 58.7 
Knee 36 78.3 25 54.3 
Foot and Ankle 25 54.3 14 30.4 

 

 

Considering the mean of pain at various body parts, it was found that before 

the model implementation, the first 3 body parts with the highest mean of pain had 

been lower back at 2.98, knee at 2.93 and waist at 2.85 respectively. 

 After the implementation, the mean of pain of all body parts decreased, of 

which the first 3 highest mean was found at lower back at 1.48, waist at 1.41, and 

knee at 1.39 as shown in Table 4-7. 
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Table 4-7 The average of pain level on body parts before and after implementation of 
the health promotion model for rubber tappers  

Before After 
Body Part Pain 

Rank 
Pain Level 
on average 

Pain 
Rank 

Pain level 
on average 

Neck 12nd 1.15 10th 0.67 
Shoulder 6th 2.39 5th 1.04 
Upper Back 5th 2.48 5th 1.04 
Lower Back 1st 2.98 1st 1.48 
Waist 3rd 2.85 2nd 1.41 
Upper Arm 10th 1.67 6th 0.89 
Lower Arm 11st 1.50 11st 0.54 
Wrist and Hand 9th 1.74 7th 0.80 
Thigh 8th 1.87 9th 0.72 
Calf 4th 2.50 4th 1.37 
Knee 2nd 2.93 3rd 1.39 
Foot and Ankle 7th 2.24 8th 0.78 
Mean (SD)                                                                 2.2(0.6)                            1.0(0.3)   

Min – Max                                                                1.2-2.9                              0.5-1.5 
 

The test on the difference between the pain level before and after the model 
implementation shows that the level of pain on each body part after the 
implementation was less than that before the implementation significantly (p- 
value<0.05) as shown in Table 4-8. 

 

Table 4-8 Test on the difference between the pain level before and after the 
implementation of the health promotion model for rubber tappers by Wilcoxon signed 
matched-pairs ranks test 

Variable Z test p-value 
Neck -2.360 0.018* 
Shoulder -4.258 <0.001* 
Upper Back -4.002 <0.001* 
Lower Back -4.253 <0.001* 
Waist -3.982 <0.001* 
Upper Arm -2.104 0.035* 
Lower Arm -3.242 0.001* 
Wrist and Hand -2.788 0.005* 
Thigh -3.512 <0.001* 
Calf -3.488 <0.001* 
Knee -4.084 <0.001* 
Foot and Ankle -3.691  < 0.001* 

    * Level of statistical significance at 0.05 
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 As for the implementation of stretching exercise, it was shown that 91.5 

percent of the subjects practiced Wrist Rotation, Thumb Stretching, Hand Waving and  

Neck Rotating. Second in number, 87.2 percent exercised Knee Stretching, while 85.1 

percent did Back Stretching as illustrated further in Table 4-9 

 

Table 4-9 Number and percentage of stretching exercise practiced  (n-47) 

Stretching Exercise Practice n % 
Position 1  Wrist Rotation 43 91.5 
Position 2  Thumb Stretching 43 91.5 
Position 3  Hand Waving 43 91.5 
Position 4  Neck Rotation 43 91.5 
Position 5  Shoulder Rotating 28 59.6 
Position 6  Shoulder Stretching 38 80.9 
Position 7  Chest and Arm Stretching 38 80.9 
Position 8  Back Stretching 40 85.1 
Position 9  Ankle Stretching 19 40.4 
Position 10 Knee Stretching 41 87.2 
Position 11 Calf Stretching 38 80.9 
Position 12 Thigh Stretching 21 44.7 

 

Section 5   Data of work-related accidents and injuries before and after the 

implementation of health promotion model for rubber tappers  

It was found that before the model implementation, 49.0 percent of the 

subjects had no work-related accidents and injuries. After the model had been 

implemented, the percentage rose to 81.6. The accident most often found before the 

model implementation had been a knife-cut when tapping at 48.0 percent of the total 

number of subjects who used to have accidents and injuries. In addition, the said 

accident reduced to 33.3 percent after the model had been implemented as shown in 

Table 4-10. 

The proportions of the subjects who had work-related accidents and injuries 

before and after the model implementation were 0.5 and 0.2 respectively, and the test 

on the difference between the proportions of the subjects who had work-related 

accidents and injuries before and after the model implementation resulted in that the 

proportion of the subjects who had work-related accidents and injuries after the model 

implementation was less than that before the implementation significantly (p-value < 

0.001).  



Fac. of Grad. Studies, Mahidol Univ             M.Sc. (Industrial Hygiene and Safety) / 47 

Table 4-10 Number and percentage of work-related accidents and injuries before and 

after the implementation of the health promotion model for rubber tappers (n=49) 

 

Before After 

Accident/Injury Number 
of injured 
subjects 

% 
Number 

of 
injuries 

Number 
of injured 
subjects 

% 
Number 

of 
injuries 

None of accidents  
and injuries 24 49.0 0 40 81.6 0 

With accidents  
and injuries 

25 51.0 27 9 18.4 10 

Knife-cut  
when tapping 12 48.0 14 3 33.3 4

Knife-cut  
when sharpening 3 12.0 3 3 33.3 3
Knife-cut  
when weeding 1 4.0 1 0 0.0 0

Cut of broken  
mower blade 0 0.0 0 1 11.1 1
Motorcycle     
accident 3 12.0 3 1 22.2 1

Stumble 3 12.0 3 0 0.0 0
Clip of latex  
track 1 4.0 1 0 0.0 0

Eye irritation and 
infection   due to 
removal of rubber 
barks and latex 
from the eyes 

2 8.0 2 1 22.2 1

 

 

Section 6 Data of the cost spent for healthcare and prevention of work-related 

accidents, injuries and illnesses 

 Table 4-11 reveals data of the cost spent for healthcare and prevention of 

work-related accident, injuries and illnesses which can be elaborated as follows; 

1. Training  

The subjects had the training cost on average at Baht 33.3 and Baht 323.6, and 

the standard deviations were at 103.4 and 152.0 before and after the implementation 

respectively. Most of the cost was less or equal to Baht 100, tantamount to 71.5 

percent and was between Baht 201-300, equivalent to 71.4 percent before and after 

model implementation respectively.   
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The standard deviation was high because income loss of the subjects was 

included. The standard deviation of the income was relatively high, and a number of 

training courses the subjects attended were not the same. For example, a certain 

number of subjects at 28.6 percent used to take the training course of Safety Officer 

for Supervisor for 12 hours, resulting in loss of income during the training and 

making the training cost have a wide range..  

2. Personal Protective Equipment 

The cost of Personal Protective Equipment had means at Baht 20.9 and Baht 

21.6 before and after the model implementation respectively. A majority of the 

subjects had the PPE cost at Baht 11-20 at 49.0 percent and 46.9 percent before and 

after the model implementation respectively.   

3. Exercise 

The subjects had the cost of exercise on the average at Baht 2.7 and Baht 

107.7 and the standard deviations at 15.5 and 56.2 before and after the model 

implementation respectively. The cost of exercise was mostly equal or less than Baht 

100, equivalent to 67.4 percent and was at Baht 101-200, equivalent to 38.8 percent 

before and after the model implementation respectively.  

4. Supplementary foods and herbs  

Means of the cost for supplementary foods and herbs were at Baht 22.1 and 

the standard deviation was equal to 144.9 before and after the model implementation. 

5. Annual health checkup 

Means of the annual health checkup cost were at Baht 1.1 and Baht 52.2 

before and after the model implementation respectively. The cost of annual health 

checkup was mostly equal or less than Baht 100, equivalent to 91.9 percent and 73.5 

percent before and after the model implementation respectively.  
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Table 4-11 The cost spent for healthcare and prevention of work-related accidents, 

injuries and illnesses before and after implementation of the health promotion model 

for rubber tappers divided by the frequency (n=49) 

Before After Cost of Healthcare n % n % 
Training (Baht)      

≤100 35 71.5 0 0.0 
101-200 1 2.0 2 4.1 
201-300 1 2.0 35 71.4
301-400 2 4.1 2 4.1 
401-500 0 0.0 0 0.0 
>500 10 20.4 10 20.4

Mean (SD)                                                                           33.3(103.4)   323.6(152.0)   
Min – Max                                                                           0-2600            174-884 

PPE(Baht)      
≤10 4 8.2 3 6.1 
11-20 24 49.0 23 46.9
21-30 11 22.4 14 28.7
31-40 5 10.2 5 10.2
41-50 1 2.0 1 2.0 
>50 4 8.2 3 6.1 

Mean (SD)                                                                         20.9(8.2)               21.6(7.9)   
Min – Max                                                                         9-90                      10-90 
Exercise(Baht)     

≤100 33 67.4 15 30.6
101-200 3 6.1 19 38.8
201-300 3 6.1 2 4.1 
301-400 3 6.1 5 10.2
401-500 0 0.0 3 6.1 
>500 7 14.3 5 10.2

Mean (SD)                                                                       2.7(15.5)             107.7(56.2)   
Min – Max                                                                         89-1867            14-2100 
Supplementary foods and herbs (Baht)   

≤1000 43 87.8 43 87.8
1001- 3000 0 0.0 0 0.0 
3001-5000 3 6.1 3 6.1 
>5000 3 6.1 3 6.1 

Mean (SD)                                                                         22.1(144.9)     22.1(144.9)    
Min – Max                                                                         0-6300             0-6300 
Annual medical checkup (Baht)   

≤100 45 91.9 36 73.5
101-300 3 6.1 10 20.4
>300 1 2.0 3 6.1 

Mean (SD)                                                                            1.1(7.4)          52.2(102.7)   
Min – Max                                                                            0-400              0-500 

 



Porntip Chaonasuan                                                                      Results / 50  

Table 4-12 presents the total cost spent during January- April 2007 which was 

the period before the implementation of the health promotion model and the total cost 

incurred during June- September 2007 which was the period after the model 

implementation.  The total expenditure accounted for Baht 58,674 and Baht 64,736 

before and after the model implementation respectively at which the total expenditure 

after the model implementation slightly increased at 10.3% from that before the 

model implementation. Most of the costs at 53.8 percent and 48.3 percent were spent 

for supplementary foods and herbs before and after the model implementation 

respectively. 

 

Table 4-12 The cost spent for healthcare and prevention of work-related accidents, 

injuries and illnesses before and after the implementation of the health promotion 

model for rubber tappers sorted by type of expenditure 

Before After Cost of Healthcare 
 Amount 

(Baht) % Amount 
(Baht) % 

Total cost 
 58,674  64,736  

Training 
 14,700 25.1 15,856 24.5 

PPE  
  1,274 2.2 1,263 1.9 

Exercise 
 10,000 17.0 12,646 19.5 

Supplementary  
food and herb 
 

31,550 53,8 31,270 48.4 

Annual health  
checkup 
 

1,150 1.9 3,700 5.7 

 

Section 7 Data of the cost spent for the treatment of work-related accidents, 

injuries and illnesses  

Table 4-13 describes the data of the cost spent for the treatment of work-

related accidents, injuries and illnesses before and after the implementation of the 

health promotion model.  It was shown that the total cost of treatment after the model 

implementation was less than that before the implementation.   
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Before the implementation, most of the cost was spent for treatment of work-

related accidents and injuries at 68.6 percent; meanwhile, 18.0 percent and 13.4 

percent were spent for the pain on body parts and peptic ulcer respectively. Besides, 

in case of accidents and injuries, most of the treatment cost was incurred by 

motorcycle accidents at 83.3 percent. 

Regarding the treatment cost after the implementation of the health promotion 

model, it was shown that the highest cost of treatment was spent for the pain on body 

parts at 45.0 percent of the total treatment cost. 44.5 percent was spent for peptic 

ulcer. Lastly, 8.4 percent was spent for accidents and injuries, most of which at 71.1 

percent came from motorcycle accidents. 

  

Table 4-13 The cost spent for the treatment of work-related accidents, injuries and 

illnesses  

Before After 
Cost of Treatment Amount 

(Baht) % Amount 
(Baht) % 

Total cost 66,690  16,059  
Accidents and injuries 45,780 68.6 1,349 8.4 

Knife-cut when tapping and  from  
sharpening the knife  1,130 2.5 210 15.6

Loss of income 600  0 
Self-care 530  210 

Motorcycle accidents 38,130 83.3 959 71.1
Loss of income 37,800  0  
Doctor and medical service 300  959  
Self-care  30  0  

Stumbles 3,090 6.7 None  
Loss of income 3,000   
Self-care 90   

Eye irritation and infection due to removal 
of rubber barks or latex from the eyes  430 0.9 150 11.1

Doctor and medical service 430  150 
Cuts on hands from weeding  3,000 6.6 None  

Loss of income 2,000   
Doctor and medical service 1,000   

Cuts on feet by broken mower blades None  30 2.2 
Doctor and medical service  30 

Peptic Ulcer 8,920 13.4 7,140 44.5
Doctor and medical service 8,220  1,440 
Antacid  700  0 
Curcuma mixed with honey 0  5,700 
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Table 4-13 The cost spent for the treatment of work-related accidents, injuries and 

illnesses (continued) 

Before After 
Cost of Treatment Amount 

(Baht) % Amount 
(Baht) % 

Pain on body parts 11,990 18.0 7,220 45.0
Doctor and medical service 5,960  2,910 
Traditional medication 3,070  3,070 
Paracetamol 700  230 
Traditional Thai Massage 800  200 
Pain relief and massage 1,460  810 

Myitis of back muscle None  350 2.1 
 

 The test on the relationship between the cost spent for healthcare and 

prevention of work-related accidents, injuries and illnesses and the cost spent for 

treatment when having work-related accidents, injuries and illnesses shows that the 

cost spent for the healthcare had no relationship with the cost spent for treatment. The 

mentioned costs mean the costs incurred before and after the implementation of the 

model as further clarified in Table 4-14.  

 

Table 4-14 Test on the relationship between the cost spent for healthcare and 

prevention of work-related accidents, injuries and illnesses and the cost spent for 

treatment when having work-related accidents, injuries and illnesses by Spearman 

Correlation test 

Independent Variable Dependent Variable rs 
p-

value 
The cost spent for healthcare 
before the implementation of the 
health promotion model for 
rubber tappers 
 

The cost spent for treatment 
before the implementation of 
the health promotion model 
for rubber tappers 

-0.074 0.307 

The cost spent for healthcare after 
the implementation of the health 
promotion model for rubber 
tappers 

The cost spent for treatment 
after the implementation of 
the health promotion model 
for rubber tappers 

-0.175 0.114 

Note: rs means Spearman Correlation 

 The test on the difference between the treatment costs when having work-

related accidents, injuries and illnesses before and after the model implementation 

shows that the treatment cost incurred after the implementation was less than that 
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incurred before the implementation significantly(p-value<0.05). The said cost 

includes the treatment cost for work-related accidents and injuries, as well as, the 

treatment cost for illnesses as shown in Table 4-15. 

 

Table 4-15 The test on the difference between the treatment costs when having work-

related accidents, injuries and illnesses before and after the implementation of the 

health promotion model for rubber tappers by Wilcoxon signed matched-pairs ranks 

test 

Variable Z test p value 
The treatment cost for work-related accidents 
and injuries 
 

-2.625 0.009* 

The treatment cost for illnesses 
 -3.062 0.002* 

      * Level of statistical significance at 0.05 

 

Section 8 Outcomes of the implementation of the health promotion model for 

rubber tappers by means of group work 

 To implement the model by means of group work, 49 subjects were divided 

into 8 small groups each of which contained roughly 4-10 subjects. Thereafter, the 

group leaders were selected. The group leaders were assigned to hold a meeting at 

least once a month. Therefore, during 4 months when the model was being practiced, 

group members should have been called for the meeting for at least 4 meetings. As 

Table 4-16, out of 8 small groups, 4 groups or 50 percent had a meeting according to 

the frequency set by the researcher one of which, Group 6, could host up to 9 

meetings. On the other hand, Group 4 could not have any meetings. 

 After every meeting, the leaders were requested to record details of meeting in 

the form provided by the researcher. It was shown that 4 out of 7 groups or 57.1 

percent recorded the meeting in the form every time. 

With regard to the completeness in proceeding all meeting agendas specified 

by the researcher, 2 out of 7 groups or 28.6 percent could carry out the proceedings 

completely. 
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For the number of meeting participants, only 1 out of 7 groups had a full 
attendance or 100 percent, and 3 out of 7 groups or 42.9 percent had above 80 percent 
of attendance.  

Further to the record of work-related accidents and injuries, out of 8 groups, 2 
groups or 25.0 percent used the accident and injury record form given by the 
researcher; meanwhile, another 5 groups or 62.5 percent used the meeting minute 
record form instead, and the rest of one group or 12.5 percent did not make any 
record. 

Finally, about the record of work-related illnesses, 7 out of 8 groups or 87.5 
percent used the meeting minute record form instead of the illness record form 
provided by the researcher. The rest of one group or 12.5 percent did not have any 
record. 
 
Table 4-16 Number and percentage of the outcomes of the implementation of health 

promotion model for rubber tappers by group work 

Implementation of Group Work  n % 
Number of group members (n=49) 

Group 1 5 10.2 
Group 2 6 12.2 
Group 3 10 20.5 
Group 4 4 8.2 
Group 5 6 12.2 
Group 6 8 16.3 
Group 7 4 8.2 
Group 8 6 12.2 

Frequency of group meeting (n=4) 
Group 1 2 50.0 
Group 2 3 75.0 
Group 3 5 100 
Group 4 0 0.0 
Group 5 4 100 
Group 6 9 100 
Group 7 2 50.0 
Group 8 5 100 

Record in the meeting form given 
Group 1 (n=2) 

Recorded 1 50.0 
Unrecorded  1 50.0 

Group 2 (n=3) 
Recorded 3 100 
Unrecorded 0 0.0 
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Table 4-16 Number and percentage of the outcomes of the implementation of health 

promotion model for rubber tappers by group work (continued) 

Implementation of Group Work  n % 
Group 3 (n=5) 

Recorded 5 100 
Unrecorded 0 0.0 

Group 5 (n=4) 
Recorded  3 75.0 
Unrecorded 1 25.0 

Group 6 (n=9) 
Recorded 9 100 
Unrecorded 0 0.0 

Group 7 (n=2) 
Recorded 1 50.0 
Unrecorded 1 50.0 

Group 8 (n=5) 
Recorded 5 100 
Unrecorded 0 0.0 

Completeness in proceeding the meeting agendas given 
Group 1 (n=2) 

Complete 1 50.0 
Not complete 1 50.0 

Group 2 (n=3) 
Complete 3 100 
Not complete 0 0.0 

Group 3 (n=5) 
Complete 5 100 
Not complete 0 0.0 

Group 5 (n=4) 
Complete 3 75.0 
Not complete 1 25.0 

Group 6 (n=9) 
Complete 6 66.7 
Not complete 3 33.3 

Group 7 (n=2) 
Complete 1 50.0 
Not complete 1 50.0 

Group 8 (n=5) 
Complete 4 80.0 
Not complete 1 20.0 

Number of meeting participants 
n= number of group members multiply by frequency of the meeting hosted 

Group 1 (n=10) 
Present 10 100 
Absent 0 0.0 
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Table 4-16 Number and percentage of the outcomes of the implementation of health 

promotion model for rubber tappers by group work (continued) 

Implementation of Group Work  n % 
Group 2 (n=18) 

Present 15 83.3 
Absent 3 16.7 

Group 3 (n=50) 
Present 42 84.0 
Absent 8 16.0 

Group 5 (n=24) 
Present 20 83.3 
Absent 4 16.7 

Group 6 (n=72) 
Present 43 59.7 
Absent 29 40.3 

Group 7 (n=8) 
Present 5 62.5 
Absent 3 37.5 

 
Group 8 (n=30) 

Present 22 73.3 
Absent 8 26.7 

Record of work-related accidents and injuries  (n=8) 
In the accident and injury form given 2 25.0 
In the meeting minute form 5 62.5 
No record 1 12.5 

Record of work-related diseases and illness (n=8) 
In the disease and illness form given 0 0.0 
In the meeting minute form 7 87.5 
No record 1 12.5 
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CHAPTER V 

DISCUSSION 
 

 

This research is the study of the cost of the healthcare and the prevention of 

work-related accidents, injuries and illnesses, as well as, the work-related health 

problems, accidents, injuries and illnesses in the group of 49 rubber tappers at Klong 

Piya Sub-District, Jana District, Songkla Province. The research findings can be 

discussed as in following topics; 

 

1.  General data of the study samples  

The study samples were composed of 49 rubber tappers, most of which at 81.6 

percent were female, and only 18.4 percent were male. They were 50.2 years old on 

average of which 47.0 percent were more than 50 years of age and categorized as 

aging people. Their average length of work experience was at 28.1 years, making 

them high experienced tappers.  

 Daily working hours of the subjects were at 6.7 hours on average; meanwhile, 

average working days a week were at 5.3 days. Both were considered normal for 

people at productive age. Nevertheless, the tappers need to work during the night 

approximately from 01:00-10: 00 hrs when the tree is still in the dark and gives a lot 

of latex as aforementioned in the Item: Rubber Tapping in Chapter 2. In addition, the 

tappers had average sleeping hours at only 5.9 hours. The mentioned reasons led to 

health problems of the tappers as identified in the health promotion work plan for 

workforce from the informal sector for 2004-2006 of the Thai Health Promotion 

Foundation in Chapter II.  

As for daily income, the standard deviation of the income was rather high 

because each of rubber farmers had different size of the plantation ranging from 0.4 

acres or equivalent to 75 rubber trees up to 12 acres or more than 2,000 trees. Table 

4-1 presents that the average daily income of the subjects during January – April was 

less than that during June – September since at the end of February till throughout
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March, the trees shed their leaves and sprout their young leaves. During this 

period, most tappers stop tapping because the trees will give only small amount of 

latex or none. It is not worth tapping and loosing the tree barks as earlier explained in 

the Tapping Calendar in Chapter II. 

 

2.  Data of healthcare and prevention of work-related accidents and injuries 

before and after implementation of the health promotion model for rubber 

tappers  

2.1 Perception and knowledge on healthcare and prevention of work-

related accidents and injuries   

From Section 2 in Chapter IV, it shows that 100 percent of the study samples 

were educated on the right work posture of lifting and tapping by watching the CD 

made by The Thai Health Promotion Foundation. The CD about 10 minutes long 

explains the right work posture for lifting and reiterates that female should not lift 

more than 25 kilograms. To lift the latex container, if it is heavier than 50 kilograms, 

it should be lifted by 2 people since lifting too heavy objects can cause the 

intervertebral disc herniation. 

 Regarding the right work posture for tapping, the CD mentions that the 

tapping that forces arms to be over the head can cause pain at the shoulders. The 

tapping below waist can cause pain at lower back, and wrist should not be twisted 

while tapping. The tapper keeps himself 30 centimeters far from the tree. To soothe 

the pain derived from tapping, the tapper should do the stretching exercise regularly 

and work in the right work posture.  

28.6 percent of the subjects used to attend the training course, ‘Safety Officer 

for Supervisor’, and most of them could not remember the content of the course. 

Some did not understand the training content, whereas some said the knowledge 

gained from the training could not be efficiently applied to their work. 

 2.2 Use of Personal Protective Equipment (PPE)  

 Based on data in Table 4-10, it was revealed that before the model 

implementation, 51.0 percent of the subjects had work-related accidents and injuries, 

some of which could have been protected or lessened by wearing PPE. For example, 

the subjects were suggested to put on cloth gloves to reduce the severity of the cut 
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when sharpening a knife in case that the accident might take place. However, only 

26.3 percent wore gloves sometimes. The rest of 73.7 percent never put them on. The 

reasons why most subjects did not put on gloves include that they felt clumsy and 

inept to work with gloves, slowing down the sharpening. Another example is the fall 

of motorcycle when riding in the plantation. The subjects were recommended to wear 

helmets to protect the impact on their heads in case of the accident. Most subjects at 

91.7 percent had never worn helmets before due to the work constraints. They needed 

to leave home for the plantation during the night. They wore flashlights or lamps on 

their heads to provide additional light to the front light of the motorcycles. As a 

result, they could not wear the helmets. Moreover, the distance from home to the 

plantation was not far, approximately not more than 2 kilometers on average. As for 

taking the helmets with them for the use after tapping or when riding on the highway 

to sell the latex, it was also impossible because the tappers had to load the latex 

containers, tapping knives, collecting cans and a kit bag containing provisions, 

including foods, house keys, wallets, etc. Therefore, to bring the helmets along with 

them is just to make them feel even more bulky.  

 With regard to PPE, a majority of the subjects at 95.9 percent were 

accustomed using the PPE, for example, putting on cloth gloves every time when 

weeding in the rubber farms to protect their hands from injury, stab and from getting 

callous when holding hands of knives or mowers. 73.5 percent of the subjects wore 

boots when weeding in the rubber farms, increasing from 49.0 percent after the health 

promotion model had been implemented. In addition, 100 percent of the subjects put 

on long sleeved shirts, long trousers and boots when tapping to protect themselves 

from sting of poisonous insects and bites of venomous snakes.    

2.3 Use of clean cloth to remove rubber barks or latex from the eyes 

Since the subjects had the barks or latex skipped to their eyes almost every 

time when tapping, and they used unclean fingers to remove the barks or latex, this 

made their eyes get irritated and infection. They were advised to use clean cloth to 

wrap their fingers before removing the barks. Table 4-2 shows that only 14.3 percent 

of the subjects used the cloth to wrap their fingers because in doing so, most subjects 

thought it wasted their time. 

2.4 Checkup of flashlights, lamps and motorcycles before use  
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 Most subjects checked up the flashlights or lamps before use at 87.8 percent 

and 91.9 percent before and after the model implementation respectively.  The 

flashlights and the lamps are necessary tools to give adequate light during the night as 

well as to protect eyes from problems probably derived from focusing eyes on 

tapping. As quoted in the health promotion work plan for the workforce from the 

informal sector in agricultural sector, 2004-2006 of the Thai Health Promotion 

Foundation, the rubber tappers may have eye problems because of focusing their eyes 

on the tapping in the dim light environment. Besides, flashlights or lamps can also 

give light while walking in the plantation and help protect tappers from stumbles and 

see poisonous animals.  

 The checkup of motorcycles before use was rated important by the subjects at 

91.7 percent and 88.9 percent before and after the model implementation respectively 

because the motorcycles were the only vehicles the subjects rode to work and load the 

latex to sell. Nonetheless, table 4-10 discloses that there were accidents of motorcycle 

falls at 12.0 percent and 22.2 percent from total number of injured subjects before and 

after the model implementation respectively due to the rugged and slippery condition 

of the road and dim light on the road making riders unable to have clear vision.  

 2.5 Loading the latex containers on motorcycles 

 Table 4-2 presents that a majority of the subjects at 79.6 percent and 83.7 

percent before and after model implementation loaded latex containers by themselves, 

of which 100 percent loaded not exceeding 100 kilograms. The safety threshold of 

100 kilograms is recommended by Honda Motor Company. Referred to the interview, 

the subjects reported that loading of latex on motorcycle could be only 2 containers at 

maximum, and the maximum capacity of each container was 40 liters, equivalent to 

40  kilograms. 

 2.6 Lifting latex containers 

 Table 4-2 also describes that before the model implementation, 55.0 percent 

of subjects who lifted the containers by themselves had lifted the container heavier 

than limitation guided by The Ministerial Regulation on the Weight Scale B.E. 2547, 

and all of them were female. After the model had been implemented, the said 

percentage dropped to 38.2, of which 23.1 percent said they did not know about the 
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limitation, and the other 76.9 percent could not find others to help and wanted to lift 

alone because they could finish the work more quickly and were used to lifting it. 

  2.7 Taking supplementary foods and herbs 

 Table 4-2 reveals that a majority of subjects approximately 91.8% did not take 

any supplementary foods and herbs because they had low income. They preferred 

having complete 5 food groups. 

 2.8 Annual health checkup 

 As in Table 4-2, most subjects never had annual health checkup because they 

did not recognize its importance and had no time. The female subjects were promoted 

to have a medical check on a breast cancer and a cervical cancer at the hospital by the 

community health volunteer. The subjects would be aware of their health problems 

only when there were symptoms shown and they went to see a doctor. For instance, 

the subjects who had peptic ulcer would see the doctor only when they had a 

bellyache, or after they took the drug by themselves for a while and did not feel 

better. The subjects especially the elderly were explained the importance of the 

annual health checkup.  

  2.9 Exercise  

 Table 4-2 shows that only 36.8 percent of the subjects did exercise before the 

model implementation. There were many types of exercises such as walking, cycling 

and stretching as demonstrated in Table 4-4. The stretching exercise was diversified 

based on the subjects’ creativity or copied from the TV program. Frequency of doing 

the exercise was at 1.9 times a week, and the length of exercise was at 5.7 minutes 

per time on average. 

 After the model implementation, frequency of doing the exercise increased to 

3.7 times a week, and the length of exercise also increased to 11.9 minutes per time 

on average. Moreover, the subjects were requested to stop exercising as mentioned 

above and start the stretching exercise according to the training provided and the 

posters distributed. This was aimed at controlling other patterns of exercise, not to 

have any interference in the test of pain on body parts.   

Table 4-4 shows that 1 out of 49 subjects, female and 68 years old with 40 

years of tapping experience, did not exercise at all both before and after the model 

implementation. She had no pain on her body and no any health problems throughout 
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the research period.  Moreover, from 48 subjects who did exercise, another subject, 

male and 30 years old, exercised by means of playing football and ratten ball instead 

of doing the stretching exercise. He had a slight body pain at level 8 and had no other 

health problems throughout the research period. He said playing football and ratten 

ball was not only the exercise but also a great fun.  

 

3.  Data of work-related health problems before and after the implementation of 

the health promotion model for rubber tappers  

 Table 4-5 discloses that 93.9 percent of the subjects had health problems both 

before and after the model implementation. Those with health problems had the body 

pain at 100 percent, exhaustion and drowsiness during daytime at 36.9 percent before 

the model implementation and 54.3 percent after the implementation, and peptic ulcer 

at 17.4 percent.  

 3.1 Pain on body parts 

 Table 4-6 presents that the subjects had pain at all body parts before the model 

implementation. The 3 most painful parts were waist at 82.6 percent, knee at 78.3 

percent and lastly lower back at 73.9 percent. 

After the model implementation, it was found that percentage of the pain at all 

parts reduced. The 3 most painful parts were waist at 65.2 percent, lower back at 63.0 

percent and calf at 58.7 percent.  

The average pain level on each body part after model implementation was 

also less than that before the implementation as shown in Table 4-7. 

Apart from that, the test on the difference between average pain level shown 

in Table 4-8 reveals that the pain level of each body part after the implementation was 

less than that before the implementation significantly.  

 This finding is in the same tune with the information in CD made by the Thai 

Health Promotion Foundation on the right work posture of rubber tapping, saying that 

tapping over head level can make pain at shoulders, and tapping lower than waist can 

cause pain at the lower back. In addition, the health promotion work plan for 

workforce from the informal sector in agricultural sector, 2004-2006 also says that 

the body pain especially at the lower back stems from the tapping posture that forces 
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the tappers to lift and bend very often, as well as, from collecting the latex in which 

tappers need to carry very heavy latex cans. 

For the shoulder pain, Table 4-6 shows that the subjects at 65.2 percent and 

54.3 percent had the shoulder pain before and after the model implementation 

respectively.  The CD made by the Thai Health Promotion Foundation on right 

posture of rubber tapping describes that for tapping over head level, the tapper should 

use a stool.  However, it was found that for tapping over head level, the tapper would 

tie a stick with a tapping knife handle in order to reduce the muscle strain around the 

upper arms and shoulders because it was not convenient to carry the stool along.  

With reference to the study on the working condition and the prevalence rate 

of musculoskeletal pain in  a group of rubber tappers at Na-Kreu Sub-District, 

Kantang District, Trang Province, it was found that the highest prevalence rate of the 

pain in the period of one month was found at the lower back mostly and hand, wrist, 

and leg respectively. The Carpal Tunnel Syndrome had the highest prevalence rate 

among work-related diseases, and its prevalence rate increased significantly during 

hard work (Narong, 2003). Although, the researcher could not diagnose the symptom 

pathology, Table 4-6 shows that the percentage of pain at wrist and hand reduced 

from 54.3 percent to 39.1 percent after the model had been implemented. In addition, 

Table 4-7 also reveals that the average pain level of all body parts including hand and 

wrist decreased from 1.74 to 0.80 after the model had been implemented even though 

the data was collected during the hard work season from June-September. This was 

because most of the subjects at 91.5 percent did the stretching exercise No.1: Wrist 

Rotation, No.2: Thumb Stretching and No.3: Hand Waving as shown in Table 4-9. 

The exercise is designed for the patients of Carpal Tunnel Syndrome as illustrated 

under Item: Carpal Tunnel Syndrome Exercise in Chapter II.  

3.2 Exhaustion and drowsiness during daytime 

 Data in Table 4-5 explains that the subjects were exhausted and sleepy during 

the day at 36.9 percent which then increased to 54.3 percent after the model 

implementation in the harvesting season.  

From Table 4-1, a number of sleeping hours on average of the subjects were at 

5.9 hours. The number was considered insufficient for laborers like farmers. Based on 

the interview of 32 subjects during the follow-up of the model implementation, it was 
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found that 6 subjects were drowsy. Four of them had to take a nap for 30 minutes to 

one hour during the day. Two of them had no time to do so because of other routine 

works, such as, parenting or baby-sitting, housework, gardening, and weeding in the 

plantation. One subject could not sleep at night and had taken a sleeping pill from 

time to time, resulting in drowsiness during daytime. Similar to the finding, the health 

promotion work plan for workforce from the informal sector in agricultural sector, 

2004-2006 devised by the Thai Health Promotion Foundation explains that one 

problem of the rubber tappers is exhaustion derived from inadequate rest, especially, 

the abnormal sleep pattern and sleep during daytime in which the tappers are not 

familiar with. Besides, during the day, the tappers also have other business to deal 

with all day long. 

 3.3 Peptic Ulcer 

 Table 4-5 shows that 17.4 percent of the subjects had peptic ulcer both before 

and after the model implementation. Referring to the interview of 32 subjects during 

the follow-up of the model implementation, it was evident that the main cause of 

peptic ulcer came from abnormal eating pattern. The tappers woke up to work during 

the night until the morning when the latex was sold around 10 hrs. Most of tappers 

could have breakfast and lunch in one time. In addition, some tappers having peptic 

ulcer liked having spicy food, and one subject having peptic ulcer drank fizzy drinks 

in substitution of water and had insufficient sleep.   

 

4.  Data of work-related accidents and injuries before and after the 

implementation of the health promotion model for rubber tappers 

Table 4-10 shows that before the model implementation, the percentage of 

subjects who had work-related accidents and injuries stayed at 51.0, and it reduced to 

18.4 after the implementation.   

The type of injuries mostly found both before and after the implementation 

was a knife-cut when tapping. The percentage of the said injury reduced from 48.0 

percent to 33.3 after the implementation. The subjects had the said injury because 

when the tapper used his/her adroit hand to tap the bark off, at the same time, his/her 

another hand was picking out the dried latex stuck on the tree surface in order to 

facilitate the flow of the latex through the new incision. In doing so, it is possible that 
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the tapping knife in the adroit hand could accidentally cut the cleaning hand. The 

tapper did so because they wanted to finish work rapidly. Actually, the right work 

posture of tapping is that the tapper uses both hands to hold a knife-hand as explained 

in the right rubber tapping posture CD made by the Thai Health Promotion 

Foundation. 

Second to the knife-cut from tapping were a knife-cut from sharpening the 

knife, a motorcycle accident, and a stumble in the rubber plantation. 

In case of the knife-cut during sharpening the knife, the injury was mostly 

found with subjects who were temporarily hired to sharpen tapping knives for extra 

income. Nevertheless, all subjects were recommended by the researcher to put on 

cloth gloves when sharpening knives in order to protect themselves and reduce the 

severity of the injury. As shown in Table 4-2, most of the subjects at 73.7 percent did 

not wear gloves because the gloves made them feel maladroit and inconvenient. 

As for the motorcycle accident, mostly the accident took place when tappers 

traveled from home to the rubber plantation because of the road condition which was 

dark and rugged. The tappers were advised by the researcher to wear helmets to 

protect their head from knocking against the road. With regard to the research 

findings shown in Table 4-2, a majority of the subjects at 91.7 percent did not put on 

helmets because of the working restraints as explained in Item 2.2: Use of PPE.  

Another type of accidents mentioned in Table 4-10 is a stumble in the 

plantation. The stumble was caused by haste of the tappers and rugged condition of 

the land. Essentially, in the monsoon season, when there was a sign of raining, the 

tappers had to tap and collect the latex as most quickly as possible. Moreover, for the 

tappers who had too many trees, after tapping, they needed to collect the latex 

rapidly; otherwise, the latex would clot. However, the stumble in the plantation 

caused only minor harms, such as, laceration so that the tappers could look after 

themselves. 

The last injury raised here is eye infection. The infection was caused by the 

skip of rubber barks or latex into the eyes. When there was the skip, the tappers 

would use their unclean finger to remove the barks. This type of accident took place 

almost every tapping and so many times that the tappers themselves could not count 

during the research was being conducted. They were suggested to wrap clean cloth on 
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their finger before removing the barks or latex. Table 4-2 presents that most subjects 

at 85.7 percent did not wrap their finger with clean cloth, because it wasted their time, 

and the chance that the eyes would get infectious from the skip was minimal. If the 

infection took place, it would be quite serious, and the tapper needed to see a doctor.  

Additionally, the test on the difference of the proportion of the subjects having 

work-related accidents and injuries before and after the model implementation shows 

that the proportion before the model implementation was less than that after the 

model implementation significantly.  

 

5. The cost spent for healthcare and prevention of work-related accidents, 

injuries and illnesses  

 Table 4-12 reveals that the total cost spent for healthcare and prevention of 

work-related accidents, injuries and illnesses of the study samples increased a little at 

10 percent after the model implementation. The cost spent for the annual health 

checkup after the model implementation rose twice as much as that before the model 

implementation. Accordingly, this finding presents that the subjects became more 

aware of the annual health checkup. 

 The highest cost the subjects spent for healthcare and prevention of work-

related  accidents, injuries and illnesses was from supplementary foods and herbs. 

Examples of supplementary foods the subjects took included spirulina algae, ginseng, 

calcium, and protein. Upon the interview with the subject having the algae, she said 

she ate it to protect herself from cancer. For ginseng eaters, they said they had the 

herb for anti-aging purpose. As the price of these supplementary foods was 

comparatively expensive, and they were taken regularly, the cost in this part became 

the highest.  

 The cost spent for training came in the second place. Before the model 

implementation, 28.6 percent of the subjects had a training on ‘Safety Officer for 

Supervisor’. However, based on the review of this training content, it was found that 

the training was mainly referred to the Training Manual of Safety Officer  for 

Supervisor, 1997 published by the Department of  Labor Protection and Welfare and  

involved only with the industrial sector, not suitable for the training of workforce 

from agricultural sector. For instance, under the topic of loss from accidents, the 
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content covered only the loss of the factory. The examples of unsafe acts and unsafe 

conditions were also related to the activities occurred in the factory only. Besides, 

under the topic of safety laws and safety promotion activities, the trainees were 

informed only the laws concerning the factory, such as, the ministerial notification on 

safety of machinery work by the Ministry of Interior, dated 23rd July 1976, the 

ministerial notification on electricity safety by the Ministry of Interior, dated 8th 

March 1979, and the ministerial notification on the occupational health and working 

environment committee by the Ministry of Labor and Social Protection, dated 27th 

June 1995 and the like. In addition, the interview on the subjects attending this 

training course disclosed that most of them could not remember the substance of the 

training. 
 Less was the cost spent for exercising. It was found that the cost rose only 26 

percent. When considering Table 4-2, it was apparent that a number of subjects doing 

the exercise heightened 3 times after the model implementation. Since doing the 

stretching exercise had no cost of exercise apparatus and the exercise could be done 

during leisure time, such as, watching TV, the exercise did not make loss of income.  

 

6.  The cost spent for the treatment of work-related accidents, injuries and 

illnesses  

 From Table 4-13, it was apparent that the treatment cost for work-related 

accidents, injuries and illnesses after the model implementation reduced from the 

treatment cost incurred before the implementation at 76 percent. Furthermore, the test 

on the research assumption proves that the treatment cost incurred after the 

implementation was less than the cost incurred before the implementation 

significantly as shown in Table 4-15, in which the treatment cost for accidents and 

injuries decreased mostly at 97 percent; meanwhile, the cost for body pain and peptic 

ulcer reduced at 39 percent and 20 percent respectively.   

The study on the treatment cost spent for accidents and injuries in Table 4-13 

found that the highest cost of treatment came from the fall of motorcycle. The 

accident occurred twice before the implementation and once after the implementation. 

Even though the accident frequency was very low, the severity of the accident was 

rather high. When it took place, mostly the victim needed to see a doctor and took a 
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sick leave. One victim commented that the motorcycle collapsed because the road 

from home to the plantation was bumpy. She could not see the road well and 

unknowingly rode her motorcycle into the hole on the road and fell down. Her ankle 

bumped against the ground and needed to see a doctor for a stitch though motorcycle 

speed was only at 30 kilometers/hour. Another case was similar but more severe. The 

victim had a fall of motorcycle due to a hole on the road on the way back home after 

selling the latex. The accident made the ribs dislocated, and she needed to take leave 

for 45 days. She lost a lot of income because her average daily income was high. 

Nevertheless, after the model implementation, the treatment cost for the motorcycle 

accident reduced at 97 percent because the fall took place only once and not so 

seriously that the victim did not take the sick leave and lose income.  

Secondly, a stumble in the rubber plantation made the injured tapper have to 

take a sick leave for 15 days and lose the income.  

Thirdly, a cut of a weeding-knife happened only once before the model 

implementation. The injured tapper said that he did not put on gloves while weeding. 

Moreover, the weeding knife was very sharp, causing a deep cut. He had to take a 

sick leave for 10 days unable to generate any income. After the said accident, this 

tapper wears gloves when weeding always. 

Lastly, a cut when tapping and sharpening a knife generated the least cost of 

treatment. With reference to an interview, a majority of the subjects viewed the cut 

when tapping and sharpening a knife as a normal trivia. They were reminded by the 

researcher that only a small cut could become a serious problem if the knife was dirty 

and contained tetanus toxin. One subject shared a story of a tapper of another rubber 

tapper group that the referred tapper had the tetanus from the cut of the tapping knife 

and almost lost his hand because of the disease. Therefore, the study samples became 

more aware of the severity of the cut of the tapping knife, reducing the number of the 

cuts as well as the treatment cost of the cuts at 81 percent.  

As for the treatment cost for body pain, before the model implementation, 

most of the subjects used to see a doctor at a private clinic because they were fed up 

with red-tape and bureaucracy in using a 30-Baht card at the governmental hospital. 

Hence, their treatment cost for the pain was high. Based on the observation and the 

interview of the subjects, it was found that most subjects were not recognized of the 
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prevention or the reduction of the pain at the root cause of the problem. For instance, 

Table 4-2 shows that 69.4 percent of the subjects who lifted latex containers by 

themselves still lifted the containers heavier than the limitation, even though some of 

them were fully aware of the said limitation and possible threats of doing so. As 

explained in the CD on right posture of rubber tapping made by the Thai Health 

Promotion Foundation, lifting too heavy objects can cause intervertebral disc 

herniation. Nonetheless, after the health promotion model had been implemented, 

almost 100 percent of the subjects did the stretching exercise regularly for 4 months 

as shown in Table 4-4 They said the exercise helped reduced body pain as shown in 

Table 4-8. In addition, a number of subjects who used to see the doctor reduced from 

9 to 5. Out of 5, 2 of them changed from seeing the doctor at the clinic to using the 

30-Bhat card at the hospitals instead. Consequently, the treatment cost was reduced 

for 39 percent.  

The final cost discussed here is the cost the subjects spent for the treatment of 

peptic ulcer. It was disclosed that before the model implementation, most of the 

peptic ulcer patients had the treatment with the doctor at the clinic which charged 

them higher than the use of 30-Baht card at the hospital because of the same reasons 

mentioned above. The doctor prescribed medicine and made an appointment for the 

follow-up periodically. The patients themselves did not pay attention to personal 

healthcare as it should have been. For example, they continued their abnormal eating 

pattern due to the working condition and restraints, eating spicy food, drinking fizzy 

drinks and coffee bringing about the chronic peptic ulcer. Some subjects had a carton 

of milk to fill up their stomach during work. They were advised by the researcher to 

drink soybean milk instead, stop eating spicy food and drinking carbonate drinks and 

coffee less. In addition, a group leader who was a member of the elderly club 

suggested the peptic ulcer patients eat Curcuma longa L. by chewing the Curcuma 

longa L. finely first and having 1 table spoon of honey right after. This local wisdom 

came from the information exchange at the club. After all the patients looked after 

themselves according to the recommendation of the researcher and the group leader, 

they agreed that the stomach from peptic ulcer was soothed. After the model had been 

implemented, 4 out of 8 patients did not need the doctor anymore. 3 out of 4 who still 
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needed the doctor changed from going to the private clinic to using the 30-Baht card 

at the governmental hospitals, lessening the treatment cost for 20 percent.   

7.  Cost study of occupational health and safety 

 The test on the relationship between the cost spent for healthcare and 

prevention of work-related accidents, injuries and illnesses and the treatment cost 

when having work-related accidents, injuries and illnesses shows that the cost spent 

for healthcare had no relationship with the treatment cost before and after the model 

implementation as illustrated in Table 4-14.  

 Considering data in Table 4-12, it was found that the highest cost of 

healthcare and prevention of work-related accidents, injuries and illnesses came from 

supplementary foods and herbs. Even though the data in Table 4-2 shows that a 

minority of the subjects took the supplementary foods and the herbs, the minority had 

the expensive ones, for example, calcium, Spirulina algae, protein and ginseng. 

Besides, the minority group of the subjects also took them continuously and 

regularly. Hence, the cost on this part was enormous and higher than other costs. 

Similar to the cost of the supplementary foods and herbs, the cost of training was 

second in number. It was reported that most of the training cost was incurred by 

conducting the course, called ‘Safety Officer for Supervisor’. Though there were only 

28.6 percent of the subjects attending the course, the course took time around 12 

hours, and the participating subjects had average daily income at medium-high level. 

As a result, the cost of training became high, while the implementation of this course 

was scant because most participants could not remember the training contents, did not 

understand its main idea, and could not fully apply the knowledge gained to their 

work.  

 At the same time, when viewing the data of the treatment cost in Table 4-13, it 

was apparent that most of the treatment cost at 57 percent was spent for accidents and 

injuries; whereas, 23 percent was spent for body pain, and 19 percent was paid for 

peptic ulcer. This data reiterates that taking the supplementary food and herb could 

not help prevent or reduce the seriousness of accidents and injuries and could not 

alleviate the stomachache from peptic ulcer nor body pain. Likewise, the subjects 

attending the said training course could not fully apply the knowledge gained to the 

healthcare and the prevention of work-related accidents and injuries in the reality. 
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Only the cost spent for the stretching exercise was effective since the exercise could 

help ease pain on body parts as described in Table 4-8. However, the cost spent for 

the exercise had a comparatively small share when compared with the cost of 

supplementary foods and herbs and the training cost.   

 The aforementioned discussion can be concluded that the cost spent for the 

healthcare and the prevention of work-related accidents, injuries and illnesses by the 

subjects could not help reduce their treatment cost when they had the work-related 

accidents, injuries and illnesses.  

 

8. Implementation of the health promotion model for rubber tappers 

The results of implementation of the health promotion model can be described 

by;  

8.1 Cooperation of the study samples in conducting group work 

Table 4-16 shows that the subjects provided the cooperation in having group 

activities moderately as following;  

8.1.1 Meeting frequency: the frequency required was at least once a 

month in which only 50 percent of the small working groups could reach the target 

set by the researcher. For some reasons, Group 4 had none of the meetings since the 

selected group leader was young at 30 years old, short of accountability and 

responsibility in accomplishing his assignment.  

  8.1.2 A number of meeting participants: the targeted attendance of 

each meeting was at least 80 percent of the total number of group members. 50 

percent of the working groups could attain the target. It was observed that Group 6 

called for a meeting most at 9 times, but only 50 percent of the group members 

attended because 3 male members were absent to host a local shadow play as a side-

line job.  

8.1.3 A record of work-related accidents and injuries and a record of 

work-related illnesses: 60 percent and 80 percent of all working groups could meet 

the specified target respectively. Though most group leaders did not record the data in 

the forms given, the data given was comprehensive and adequate as needed.  

  8.1.4 Meeting agenda: the meeting agenda could be followed 

completely only 28 percent. Most groups did not have the agenda on the exchange of 
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new idea on healthcare probably because the subjects were farmers and low educated. 

Therefore, they were not interested in receiving information regarding healthcare 

from mass media, such as, newspaper, magazine, or TV program as much as it should 

have been.  

8.2 Cooperation of the study samples in the implementation of the 

health promotion model for rubber tappers 

The health promotion model for rubber tappers received very warm welcome 

from the study samples. From Table 4-3, the test on the difference between the scores 

of healthcare and prevention of work-related accidents and injuries before and after 

the model implementation presents that after the model implementation, the scores of 

the activities listed below were higher than those before the implementation 

significantly. 

- Wearing cloth gloves when sharpening a knife 

- Weeding in the rubber plantation  

- Wearing cloth gloves when weeding in the rubber plantation  

-  Wearing boots when weeding in the rubber plantation  

- Wrapping the finger with clean cloth before removing rubber barks or 

latex from the eye  

- Weight of lifted latex containers and 

- Doing exercise 

With regard to the checkup of flashlights or lamps and motorcycles before 

use, the test on the difference of the scores between before and after the model 

implementation shows no significant difference because the study samples had paid 

the attention on the checkup already before the model implementation at 87.8 percent 

and at 91.7 percent respectively. 

For wearing helmets when riding motorcycles, the test on the difference 

between the scores before and after the model implementation found no significant 

difference due to working conditions and restraints as earlier mentioned in Item 2.2: 

Use of PPE. 

Lastly, for the annual health checkup, although the test on the difference 

between the scores before and after the model implementation found no significant 

difference, the cost of annual health checkup after model implementation shows 
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much higher than that before model implementation demonstrating the improvement 

of annual health checkup awareness in the study samples. 

8.3 The result of the test on the difference of the cost spent for the 

treatment when having work-related accidents, injuries and illnesses before and 

after the implementation of the health promotion model for rubber tappers 

From Table 4-15, the test on the difference of the treatment cost when having 

work-related accidents, injuries and illnesses shows that the treatment cost incurred 

after the implementation of the health promotion model was less than that before the 

implementation significantly. The said cost includes the treatment cost for work-

related accidents and injuries as well as the treatment cost for work-related illnesses.  

8.4 The result of the test on the difference of the proportion of the 

subjects having work-related accidents and injuries before and after the 

implementation of the health promotion model for rubber tappers 

The test on the difference of the proportion of the injured subjects reveals that 

the proportion after the implementation of the health promotion model was less than 

that before the implementation significantly.  

8.5 The result of the test on the difference of work-related body pain 

level before and after the implementation of the health promotion model for 

rubber tappers 

From Table 4-8, the test on the difference of the pain level after the 

implementation of the health promotion model was less than that before the 

implementation significantly.   

8.6 Satisfaction of the study samples 

 Based on the interview of 32 subjects during the follow-up of the 

implementation, it was found that all of them were satisfied with the result of 

stretching exercise. They agreed that to do the exercise regularly made them feel the 

pain on their body was alleviated; their mind became agile; and their bodies were 

more active. One subject told that her menstrual pain was less because of the exercise.  

In a view of the extension of the knowledge gained from doing the stretching 

exercise, many subjects informed their family members regarding the advantage of 

the exercise. One group leader who was a member of the elderly club also 

disseminated the knowledge to the elderly club of Jana Hospital and Faculty of 
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Nursing, Prince of Songkla University, members of which accounted for 130. The 

exercise was demonstrated following to the pictures on the posters supported by the 

researcher . Furthermore, a head of the study samples also brought this exercise to the 

meeting on healthcare of local people, hosted by the Rattapoom District 

Administration Office, Songkla Province. The meeting was attended by 50 heads of 

vocational groups, for example, rubber tapping, weaving, bakery, embroidery of 

Muslim head scarf. They were demonstrated the exercise according to the posters by 

the group leader who was member of the elderly club. 

In addition, most subjects appreciated the benefit of talking, exchange of idea, 

experience, and information regarding healthcare, reduction and prevention of work-

related accidents, injuries and illnesses. In the case of peptic ulcer treatment for 

example, the mixture of Curcuma longa L. and honey introduced by the group head 

who was a member of the elderly club was used by the peptic ulcer patients. The 

patients experienced a satisfied result after use. 

 

9. Strength of this study 

9.1  This research is aimed at analyzing the cost of occupational health and 

safety and reducing work-related health problems, accidents, injuries and illnesses 

found in a group of rubber tappers. In reviewing relevant literature, the researcher is 

ascertained that this research topic has never been studied before both in Thailand and 

other countries. 

9.2 This research made the subjects recognized that to do the stretching 

exercise regularly could alleviate the pain of their body parts, and this satisfied them 

so greatly that some subjects introduced the exercise program to other rubber groups, 

several professional groups, as well as, the elderly club 

 

10. Limitation of this study 

 The technique of Sample Random Sampling could not be used in this study as 

the rubber tappers at Klong Piya Sub-District, Jana District, Songkla Province did not 

work independently but under a group system. The tappers united and formed up 

around 10 rubber groups, each of which had about 60-70 members. Any request made 

to the group members to do any activity had to be agreed by the group leaders first. 
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Any communication needed to be approved also. Therefore, to reduce the said 

problems and facilitate the study process in order to finish this thesis in a limited 

time, the researcher selected one rubber group out of 10 randomly and used all 

members of the chosen group as the sample population. Because the researcher did 

not test on the sample population whether and how they had personal characteristics 

similar to or different from other non-selected groups, the researcher cannot ensure 

that the finding of this research could be generalized and applied to other rubber 

tapper groups as effectively as the study samples 
 

11.  Bias of this study 

11.1  Because the historical data was used in this research for the period of 4 

months, and most of the subjects were relatively aging persons, 50.2 years old on 

average, the discrepancies of statistical data and numbers, such as, the cost of 

healthcare and treatment, the frequency of exercising (time/week), and length of 

exercising (minute/time) can be expected. The researcher reduced the said 

discrepancies by asking the subjects to record the data soon after the model was 

implemented. 
11.2  Communication problems were hardly avoidable since a majority of the 

subjects had poor education and were quite old. Some subjects spoke only the dialect, 

while some were deft, stemming inevitable miscommunication. The researcher 

lessened the problems by communicating with the mentioned subjects via a translator 

as much as possible.  

11.3  During Job Safety Analysis, some workplace hazards may be overlooked 

because only 3-4 subjects were observed. More information regarding the working 

hazards was collected from the interview of the subjects. To reduce the said problem, 

the researcher tried to talk to the subjects in order to collect more information as 

much as possible during 3 rounds of the follow-up of the model implementation.   

11.4 Bias of the pain level measurement from using Visual Analog Scale: to 

minimize the bias, the researcher interviewed the subjects by herself in no haste in 

order to give luxurious time for the subjects to think and consider before identifying 

the pain level.  
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11.5 Prejudice stemmed from inability of the subjects to tell the difference 

between pain and fatigue: to avoid this prejudice, the researcher explained the 

difference thoroughly and also gave them easy examples before interviewing the pain 

level.  
 

12. Instrument error 

The research instrument was consisted of; 

 12.1  The cost spent for healthcare and prevention of work-related accidents, 

injuries and illnesses is the preventive cost. Besides, there is no common definition of 

‘cost of occupational health and safety’. Therefore, the questionnaires were developed 

from the review of literature, journals and all relevant documents, and it is possible 

that this study may not cover all possible costs.   

12.2  The treatment cost when having work-related accidents, injuries and 

illnesses was calculated from doctor and nursing fee, medical service and medical 

equipment or the direct cost, together with the indirect cost, such as, the 

transportation to hospital and income loss. In the reality, there are other costs, for 

example, deprivation of quality of life, pain and anguish of the patients or injured 

tappers and their families that cannot be priced. 
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CHAPTER VI 

CONCLUSION 
 

 

6.1 Conclusion of this study 

The core objective of this study is to study the cost of the healthcare and the 

prevention of work-related accidents, injuries and illnesses as well as to reduce and 

prevent work-related health problems, accidents, injuries and illnesses by 

implementing the health promotion model in a group of 49 rubber tappers at Klong 

Piya, Jana District, Songkla Province. The findings of this research comprise the 

following;  

6.1.1 Regarding the study on personal factors, for example, sex, age, length 

of work, average daily working hours and sleeping hours contributing to health 

problems, accidents, injuries and illnesses in the group of rubber tappers, it was 

shown that most subjects were female. Although a number of daily working hours on 

average of the subjects were equal to that of normal people at productive age, most of 

the subjects were aging, had long experience of tapping, and had a relatively small 

number of sleeping hours. The mentioned reasons led to health problems of the 

tappers.  

6.1.2 The study on the relationship between the cost spent for healthcare and 

prevention of work-related accidents, injuries and illnesses and the treatment cost 

when having work-related accidents, injuries and illnesses in the group of rubber 

tappers found that the cost spent for the healthcare and the prevention of the study 

samples could not reduce the treatment cost incurred when having work-related 

accidents, injuries and illnesses. 

6.1.3 Considering the study on the difference of the treatment cost work-

related accidents, injuries and illnesses before and after the implementation of the 

health promotion model, the assumption test proved that the treatment cost incurred 

after the model implementation was less than that before the implementation 

significantly.
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6.1.4 In light of the study on the difference of the proportions of the subjects 

having work-related accidents and injuries before and after the implementation of the 

health promotion model, the assumption test confirmed that the proportion of injured 

subjects after the model implementation was less than that before the implementation 

significantly 

6.1.5 Regarding the study on the difference of body pain levels before and 

after the implementation of the health promotion model, the test of the assumption 

revealed that the pain level of each body part after the model implementation was less 

than that before the implementation significantly. 

 

6.2 Recommendation from this study 

6.2.1 The Ministerial Regulation on Labor Protection for Agricultural Sector 

B.E. 2547 mentions only the practice of an employer to an employee. The regulation 

does not cover farmers who are self-employed and have no employee. For instance,   

a rubber farm owner taps the rubber trees by himself. Accordingly, the government 

sector should create other work plans to support these farmers in order to reduce their 

work-related health problems, accidents, injuries and illnesses.  

6.2.2 Referring to the data on the treatment cost when having the work-

related, the motorcycle accident cost highest when compared with other expenditures. 

Though a number of motorcycle accidents were low, when the accident took place, it 

was serious. The injured persons had to see a doctor, take sick leave and lose a lot of 

income.  Besides, the rubber tappers were very vulnerable to having the accident 

because they had to work in the dark. The road from home to the plantation had no 

light and was bumpy. The tappers had to load the latex containers on the motorcycle 

on the way back as well. Therefore, the government should have a plan to promote or 

develop a training course, particularly for the rubber tappers, which contains the 

topics about the maintenance of the motorcycles, safe-riding behavior, as well as, 

increases the awareness of dangers and loss when having the accidents. 
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6.3 Recommendation for further study 

6.3.1 This research found that the motorcycle accident caused the major 

injury. Even though cases of disability or death were not found, the subjects lost their 

income because the accident victim had to stop working. Since the rubber tappers felt 

uncomfortable to put on helmets as described in Item 2.2 : Use of Personal Protective 

Equipment (PPE) in Chapter V, it is advisable that there be a further study on the 

improvement of the tapping equipment design, especially, head flashlights and lamps 

which obstructed the tappers from wearing helmets to be more suitable.   

 6.3.2 The rubber tappers were not only vulnerable to work-related health 

problems, accidents, injuries and illnesses but also often exposed to 2 dangerous 

chemicals, namely, Ammonia and Paraquat. Sometimes, the tappers had to pour down 

Ammonia in the container first before filling the latex in order to stop the latex from 

clotting.   Ammonia is irritant and corrosive to the skin, eyes, respiratory tract and 

mucous membranes. Exposure to the liquid or rapidly expanding gases may cause 

severe chemical burns and frostbite to the eyes, lungs and skin. Skin and respiratory 

related diseases could be aggravated by exposure.(32) The other chemical was 

Paraquat which the tappers used to kill weeds. Paraquat is very toxic and destructive 

of mucous membrane by inhalation, ingestion and if absorbed through skin. It is a 

possible mutagen and a possible carcinogen.(33) Since these 2 chemical are 

hazardous substances, it is suggested that there be a further research on the impact of 

the chemicals on the health of users. 
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 APPENDIX C 
 

แนวทางการปฏิบัติงานอยางปลอดภัยสําหรับผูประกอบอาชีพกรีดยางพารา 
 
1. หมั่นกําจัดหญา และเศษไมในบริเวณสวนยางใหโลงเตียนอยูเสมอเพื่อปองกันการสะดุดหกลม 

ใหสวมถุงมือผาและรองเทาบูททุกครั้งเพื่อปองกันอุบัติเหตุเชน มีดบาดมือขณะดายหญาหรือ
ใบมีดเครื่องตัดหญาแตกบาดเทา 

2. คอยตรวจสอบและเปลี่ยนใบมีดเครื่องตัดหญา 
3. การลับมีดกรีดยางใหสวมถุงมือผาทุกครั้งเพื่อลดความรุนแรงหากมีดบาดมือ 
4. ตรวจสภาพความเรียบรอยของไฟฉายหรือตะเกียงวายังคงใชงานไดดีและตรวจสภาพของรถ

มอเตอรไซค เชน ระบบไฟฟาสองสวาง สภาพยาง และระดับน้ํามันกอนการใชงาน 
5. สวมหมวกนิรภัยทุกครั้งขณะขับขี่มอเตอรไซค 
6. เวลาไปกรีดยางใหสวมเสื้อแขนยาว กางเกงขายาวและรองเทาบูทเพื่อปองกันแมลงมีพิษและ

สัตวมีพิษเชนงู และสวมหมวกเพื่อกันน้ําคาง 
7. ขณะกรีดยางอยาใชมือขางใดขางหนึ่งดึงเศษไมหรือเศษยางในขณะที่มืออีกขางหนึ่งกําลังกรีด

ยางอยูเพื่อปองกันมีดบาดมือ 
8. ถามีน้ํายางหรือเปลือกยางกระเด็นเขาตาในขณะกรีดยาง กอนใชนิ้วเขี่ยออกใหใชผาสะอาดพัน

รอบนิ้วกอนเพื่อปองกันตาอักเสบหรือระคายเคือง 
9. ขณะเดินเก็บน้ํายางอยารีบรอนจนเกินไปเพราะจะทําใหสะดุดหกลมหรือล่ืน 
10. การบรรทุกน้ํายางเพื่อนําไปขายไมควรบรรทุกเกิน 100 ลิตร เพื่อปองกันอุบัติเหตุ เชน ยางแตก 

หรือ รถลม 
11. การยกแกลลอนน้ํายางผูหญิงยกแกลลอนน้ํายางไดไมเกิน 25 ลิตร ผูชายยกไดไมเกิน 55 ลิตร 

เพราะการยกของที่มีน้ําหนักเกินอาจทําใหหมอนรองกระดูกเคลื่อน 
12. การยกแกลลอนน้ํายางใหยกในทาที่ถูกตองเพราะการยกของในทาที่ไมถูกตองจะทําใหปวด

หลัง 
13. ใหทําทาบริหารยึดกลามเนื้ออยางสม่ําเสมอจะชวยใหกลามเนื้อแข็งแรงลดอาการปวดเมื่อย    
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APPENDIX D 
 
แบบสัมภาษณขอมูลสวนตัวสําหรับผูประกอบอาชีพกรดียางพารา 
 
ช่ือ ________________ นามสกุล__________________ 
1. เพศ 

(     ) ชาย          (     ) หญิง 
2. ปจจุบันอาย ุ__________ ป 
3. จํานวนชั่วโมงการทํางานเฉลี่ยตอวัน __________ ช่ัวโมง 
4. จํานวนวนัทาํงาน   __________ วัน      ตอสัปดาห 
5. รายไดเฉลี่ยตอวัน______________  บาท 
6. ระยะเวลาในการทํางาน ________  ป 
7. จํานวนชั่วโมงการนอนโดยเฉลี่ย_____________ ช่ัวโมง 
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แบบสัมภาษณขอมูลและคาใชจายในการดแูลสุขภาพ การเจ็บปวย การปองกันอุบตัิเหตุและ การ

บาดเจ็บสําหรับผูประกอบอาชีพกรีดยางพารา    
 
1. เคยไดรับการแนะนําความรูเร่ืองการดูแลสุขภาพ เพื่อปองกันโรค  การปองกันอุบัติเหตุและ การ
บาดเจ็บที่เกิดจากการทํางานหรือไม 
 (     )  เคย  จาก                                                 (     ) ไมเคย 
  (     ) โทรทัศน / วิทยุ / หนงัสือพิมพ 
  (     ) หนวยงานของรัฐ ระบช่ืุอหนวยงาน______________________ 
  (     ) เพื่อนรวมงาน 
  (     ) ไปเขารวมอบรมดวยตนเอง  
ระบุช่ือหลักสตูรและระยะเวลาการอบรม  
1. 
2. 
3. 
คาใชจายในการอบรม_______________________ บาท 
 
2. มกีารใชอุปกรณปองกนัอันตรายสวนบคุคลเพื่อปองกันโรค ปองกันอุบัติเหตุและ การบาดเจ็บที่
เกิดจากการทํางานหรือไม  

ช่ืออุปกรณที่ใช  ราคา จํานวน/เดือน ความถี่ในการใชงาน 

      ใชสม่ําเสมอ ใชบางไมใชบาง 

1. สวมถุงมือผาขณะลับมีด          

2. สวมถุงมือผาขณะดายหญา     

3. สวมเสื้อแขนยาว         

4. สวมกางเกงขายาว         

5. สวมรองเทาบูทขณะกรีดยาง      

6. สวมรองเทาบูทขณะตดัหญา     

7. ไฟฉายหรือตะเกยีง     

8. สวมหมวกนิรภัย         
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ในกรณีที่ไมเคยใชใหระบุสาเหต_ุ_________________________________ 
3. มีการตรวจสภาพไฟฉาย หรือตะเกยีง และสภาพรถมอเตอรไซค กอนการใชงานหรือไม 
              (     ) ตรวจทุกครั้ง                    (     ) ตรวจบางไมตรวจบาง       (     ) ไมเคยตรวจ 
  
4. ยกแกลลอนน้ํายางมีน้ําหนกัมากที่สุด__________ ลิตร 
หมายเหตุ ขนาดของแกลลอน  15 ลิตร  20 ลิตร  25 ลิตร  30 ลิตร  35 ลิตร และ 40 ลิตร 
ในกรณีที่ยกน้าํหนักเกินกฎหมายกําหนดใหระบุสาเหต_ุ________________ 
 
5. บรรทุกแกลลอนน้ํายางน้าํหนักมากที่สุด_________ลิตร 
ในกรณีที่บรรทุกน้ําหนักเกนิ 100 ลิตรใหระบุสาเหต_ุ___________________________ 
 
6. มีการกําจัดหญาและกื่งไมบริเวณสวนยางหรือไม 
 (     )ทําสม่ําเสมอ                    (      ) ทาํบางไมทําบาง       (     ) ไมเคยทํา 
หมายเหต ุ ทําสม่ําเสมอหมายถึงอยางนองปละ 2 คร้ัง 
 
7. นําเอาทาทางยืดกลามเนื้อไปปฏิบัติหรือไม 
 (     )ปฏิบัต ิ    (     ) ไมปฏิบตัิ 
ความถี่ของการปฏิบัติ__________ คร้ัง / สัปดาห 
ระยะเวลาในการปฏิบัติ   นาที / คร้ัง 
ทานปฏิบัติทาใดบาง 
 
8. มีการทํากิจกรรมสงเสริมสุขภาพหรือไม  
 (     ) มี              (     ) ไมมี 

(     ) เตนแอโรบิค 
 (     ) รํากระบอง 
 (     ) เลนกฬีา_________________ 
 (     ) อ่ืนๆ_______________________ 
ระยะเวลาที่ใช ______นาที / คร้ัง______คร้ัง / สัปดาห 
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9. มีการรับประทานผลิตภณัทเสริมอาหารหรือไม 
 (     ) มี      (     ) ไมม ี
ถามีระบุชนิด________________    ราคา ______ บาท   จํานวน/เดือน__________     
10. มีการรับประทานสมุนไพรหรือไม 
 (     ) มี      (     ) ไมม ี
ถามีระบุชนิด________________    ราคา ______ บาท   จํานวน/เดือน__________     
     
11. เคยไปตรวจรางกายกับแพทยหรือไม 
 (     ) ไป มีคาใชจาย _________ บาท                  (     )ไมเคยไป 
ในกรณีที่ไมเคยไปใหระบุสาเหต_ุ____________________________ 
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แบบสัมภาษณขอมูลโรคประจําตัว การเจ็บปวย อุบัติเหตุ หรือการบาดเจ็บและคาใชจายในการรักษา

สําหรับผูประกอบอาชีพกรดียางพารา    
1. ปจจุบันมีโรคประจําตัวหรือไม 
 (     ) มี ( ระบช่ืุอโรค ) ______________________           (     )  ไมมี 
2. จากขอ 1 คิดวาโรคประจาํตัวนั้นเปนโรคที่เกิดจากการทํางานหรือไม 
 (     ) ใช                           (     )  ไมใช  (     ) ไมแนใจ 
3. จากขอ 1 มีวิธีการรักษาอยางไร  
 (     ) ซ้ือยาทานเอง มีคาใชจาย _________________ บาท 
 (     ) ไปพบแพทยที่โรงพยาบาลหรือคลินิกมีคาใชจาย _______ บาท 
             (     ) ไปพบแพทยทีโ่รงพยาบาลโครงการ 30 บาท        
 คาใชอ่ืนๆ เชนคารถ  _____________บาท 
4. จากขอ 1 มีการหยดุงานเนื่องจากโรคประจําตัวทีเ่ปนอยูหรือไม 
 (     ) มี จํานวน _________ วัน _____ ช่ัวโมง           (     ) ไมม ี
5. มีการเจ็บปวยอ่ืนๆ หรือไม 

(     ) มี            (     )  ไมมี 
 ระบุอาการเจ็บปวย และจํานวนครั้ง 

1. 
 2. 
 3. 
ยกตวัอยางอาการเจ็บปวย  
 - ออนเพลีย             - นอนไมหลับ 
 - ปวดศีรษะ                                              - ปวดเมื่อยสวนตางๆ 
6. จากขอ 5 คิดวาเปนการเจบ็ปวยเนื่องจากการทํางานหรือไม 

(     ) ใช                              (     )  ไมใช  (     )  ไมแนใจ 
7. จากขอ 5 มีวิธีการรักษาอยางไร 
 (     ) ซ้ือยามาทานเอง มีคาใชจาย _________________ บาท 
 (     ) ไปพบแพทยที่โรงพยาบาลหรือคลินิก มีคาใชจาย _______ บาท 
   
 (     ) ไปพบแพทยที่โรงพยาบาลโครงการ 30 บาท  

คาใชอ่ืนๆ เชนคารถ _________ บาท 
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 8. จากขอ 5 มีการหยดุงานเนื่องจากการเจบ็ปวย หรือไม 
 (     ) มี จํานวน _________ วัน _____ ช่ัวโมง           (     ) ไมม ี
9. เคยไดรับอบุัติเหตุ หรือการบาดเจ็บจากการทํางานหรอืไม 
 (     ) เคย       (     )  ไมเคย 
 ระบุลักษณะของอุบัติเหตุและจํานวนครั้ง 

1. 
2. 

 3. 
ยกตวัอยางลักษณะของอุบัติเหตุหรือการบาดเจ็บ 
     - ตกจากทีสู่ง    - หกลม / ล่ืนลม 
     - วตัถุ / ส่ิงของ พังทลาย หลนทับ - วัตถุ / ส่ิงของ กระแทก, ชน 
     - วัตถุ / ส่ิงของ หนีบ ดึง  - วัตถุ / ส่ิงของ บาด ทิ่ม แทง 
     - วัตถุ / ส่ิงของ กระเดน็เขาตา หนา - วัตถุ / ส่ิงของ ระเบิด 
     - ยกหรือเคลื่อนยายของหนัก     - แพจากการสมัผัสสารเคมี  
        หรือส่ิงมีพิษ 
10. จากขอ 9 มีวิธีการรักษาอยางไร 
 (     ) ซ้ือยามาทานเอง มีคาใชจาย _________________ บาท 
 (     ) ไปพบแพทยที่โรงพยาบาลหรือคลินิกมี คาใชจาย _______ บาท 
 (     ) ไปพบแพทยที่โรงพยาบาลโครงการ 30 บาท  
        คาใชอ่ืนๆ เชนคารถ____________ บาท 
11. จากขอ 9  มีการหยดุงาน หรือไม 
 (     ) มี จํานวน _________ วัน _____ ช่ัวโมง           (     ) ไมม ี
12. มีการหยดุงานนอกเหนือจากที่กลาวมาขางตนหรือไม 

(     ) มี                            (     )  ไมม ี  (     )  ไมแนใจ 
         ถามีระบุจํานวนวนั________สาเหตุ____________________________ 
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APPENDIX E 
 

แบบสัมภาษณเร่ืองความรูสึกปวดสวนตางๆของรางกาย 
ช่ือ     สกุล 
 
 
ใหทานทําเครื่องหมายกากบาท ( X ) ลงบนเสน  กาตรงไหนก็ไดที่ตรงกับความรูสึกปวดของทาน
ใหครบทั้ง 12  ขอ  
 
ดูสีหนาประกอบการตัดสินใจ 
 
 

 
 

 
 
0 =  ไมปวดเลย 

 

 
 

 
 
1-3  =   ปวดเล็กนอย 

 

 
 

 
 
4-6   =   ปวดปานกลาง 

 

 
 
 

 
 
7-10  =   ปวดมาก 
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1.  คอ 

 
2.  ไหล 

 
3.  หลังสวนบน ( สูงกวาเอว ) 

 
4.   หลังสวนลาง ( จากเอวลงมา ) 

 
5.   เอว 

 
6.   แขนสวนบน 

 
7.   แขนสวนลาง 

 
8.   ขอมือหรือมือ 

 
9.   ตนขา 

 
10.  นอง       

 
11.  หัวเขา     

 
12. เทาหรือขอเทา 
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APPENDIX F 
 

รายงานการไปพบแพทย เพือ่รักษาโรคที่เกิดจากการทํางาน 
กลุมที่ : _______ 

ช่ือ-นามสกุล วันที ่ โรคที่เปน ลักษณะอาการ สถานพยาบาล คาใชจาย 

  พบแพทย   ของโรค     
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APPENDIX G 
รายงานสถิติการเกิดอุบัติเหตุ / การบาดเจบ็จากการทํางาน 

กลุมที่ : _______ 

ช่ือ-นามสกุล 
วันที่
ไดรับ
อุบัติเหตุ 

ลักษณะของ
อุบัติเหตุหรือ
การบาดเจ็บ 

วิธีการ
รักษา 

คาใชจายใน
การรักษา 

สาเหตุของ
อุบัติเหตุ 
หรือการ
บาดเจ็บ 

แนวทาง
ปองกัน 
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APPENDIX H 
บันทึกการประชุมกลุม 

กลุมที่ : _______ 
วันที่
ประชุม 

จํานวนสมาชิก
ที่รวมประชุม หัวขอการประชุม รายละเอียดของการประชุม 
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APPENDIX J 
 

ทาบริหารยืดกลามเนื้อ 
 
ทาท่ี 1 หมุนขอมือ (Wrist Rotating) 

     
- กํามือหมุนขอมือเปนวงกลม ขางละ 10 รอบ 
- แบมือหมุนขอมือเปนวงกลม ขางละ 10 รอบ 
 
ทาท่ี 2 ยืดนิ้วหัวแมมือ (Thumb Stretching) 
 

        
 
- ใชมือขวาดึงนิว้โปงมือซายเขาหาตัว จะรูสึกตึงบริเวณอุงมือและขอนิว้โปง คางไว 5 วินาที สลับ
ทําอีกขาง ทําซ้ํา 3 คร้ัง 
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ทาท่ี 3 สะบัดมือ (Hand Waving) 

         
- สะบัดมือขึ้นลง ตามแนวนอน ขางละ 10 คร้ัง 
 
ทาท่ี 4 หมุนคอ (Neck Rotating) 

 
- วางมือบนศีรษะคอย ๆ ใชมือดึงศีรษะใหคอเอียงชา ๆ เมื่อเร่ิมรูสึกตึงที่บาดานตรงขาม ใหคางทิ้ง
ไวประมาณ 10 วินาที จะรูสึกวากลามเนือ้ที่ตึงนั้นคลายตัวลง  คอย ๆ เอียงคอเพิ่มไปอีกเล็กนอย
จนรูสึกตึงเทาครั้งแรก คางไว 10 วินาที แลวเอียงคอกลับมาในทาตรง 

- คอย ๆ หมุนคอไปดานใดดานหนึ่งชา ๆ เมือ่เร่ิมรูสึกตึงที่บาดานตรงขาม หรือดานเดยีวกันใหคาง
ไว 10 วินาที จะรูสึกวากลามเนื้อที่ตึงนั้นคลายตัวลง  คอย ๆ หมุนคอเพิ่มไปอีกเล็กนอยจนรูสึกตงึ
เทาครั้งแรก คางไว 10 วินาท ีแลวหมนุคอกลับมาในทาตรง 
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ทาท่ี 5 หมุนไหล (Shoulder Rotating) 

 
 
- ตั้งศอกขวา แลวใชมือซาย คอย ๆ ดึงขอศอกขวา จนติดหนาอก คางไว 10 วินาที   
- สลับทําอีกขาง 
 
ทาท่ี 6 บริหารไหล (Shoulder Stretching) 

 

 
 

- ยกมือขึ้นทั้งสองขางเหนือศรีษะเอามือไขวกัน คางทานีไ้ว 10-30 วินาที 
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ทาท่ี 7 บริหารนื้ออกและกลามเนื้อแขน (Chest and Arm Stretching) 
 

 
- ยื่นมือทั้งสองขางไปขางหลัง นิ้วหวัแมมือช้ีลงพื้น คอยๆเอามือเขาหากันจะกระทั่งเกิดความตงึที่

หัวไหลคางไว 10-30 วินาทแีลวจึงกลับทาเดิม ทําซ้ําสัก 2-3 คร้ัง 
 
 
ทาท่ี 8 บริหารกลามเนื้อหลัง  
 

 
 
นั่งบนเสื่อปลายเทาจรดตดิกนั แบะขอเขาออก ใชขอศอกดันขอเขาแบะออกจนกระทั่งเริ่มเกิดความ
ตึงขึ้นบริเวณกลามเนื้อใหคงทานั้นไว 10-30 วินาท ี
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ทาท่ี 9 บริหารขอเทา 
 

 
1. นั่งที่ขอบเกาอี ้หมอนหนุนหลัง  
2. เหยยีดเทาไปขางหนา ใหเขาตึง สนเทาติดพื้น  
3. กระดกขอเทาเขาหาตัวเองใหสุดแลวคงทาเดิม 10 วินาท ี 
4. เหยยีดขอเทาใหสุดและคงทาเดิม 10 วินาท ี 
5. ทําซ้ํา 3-5 คร้ัง  

ทาท่ี 10 บริหารกลามเนื้อหัวเขา 
 

 
1. นั่งบนเกาอี้ หลังพิงพนัก  
2. ถารางกายแข็งแรงใหถวงน้ําหนักที่ขอเทา  
3. ยกเทาขวาขึ้นใชเวลา 3 วินาที  
4. กระดกขอเทาจนนิว้หวัแมเทาชี้ที่หนา คงทานี้ไว 1-2 วินาที  
5. ยกเทาลง ชาๆใชเวลา 3 วินาที ใหทําขางละ8-15 คร้ัง 

 



Porntip Chaonasuan                                                               Appendices / 118  
 

ทาท่ี 11 บริหารกลามเนื้อนอง 
 

     
1. ยืนหางกําแพง1-2 ฟุต มือยนักําแพง แขนเหยยีดตรง  
2. ถอยเทาขวาไปขางหลัง 2 ฟุตเทาขวาวางบนพื้นทั้งเทา เขาซายงอเล็กนอยสวนเขาขวาตึงจะ

ทําใหรูสึกตึงบริเวณกลามเนื้อนองถาไมรูสึกตึงใหถอยเทาขวาอีจนรูสึกตึงคงทานั้นไว 10 
วินาท ี 

3. ใหงอเขาขวาลงเล็กนอยและคงตําแหนงนัน้ไว 10-30 วินาที  
4. ใหทําอีกครั้งโดยสลับเทา  

 
ทาท่ี 12 บริหารกลามเนื้อตนขา 

 
1. นอนตะแคงขวา ศีรษะหนนุหมอน  
2. งอเขาซาย มือซายจับขอเทาซาย ดึงเขาหาตัว จนรูสึกตึงกลามเนื้อตนขา คงทานั้นไว 10-30 

วินาท ี 
ทํา 3 คร้ัง แลวสลับขาง 
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APPENDIX K 
โรคกระเพาะ 

อาการ 
- ปวดทองเปนๆ หายๆ เร้ือรัง ตรงบริเวณกลางยอดอก หรือใตล้ินป 
- อาการปวดอาจจะคอนมาทางซาย หรือทางขวาก็ได 
- เวลาที่ปวดมักจะสับพันธกับมื้ออาหาร เชน กอนหรือหลังอาหาร 
- ลักษณะการปวด อาจปวดแสบ ปวดตื้อ จกุเสียด 
- มีความรูสึกหวิขาวกอนเวลาอาหาร 
- มีอาการคลื่นไสอาเจียน หรือ เรอเปรี้ยว 

 
ในผูปวยที่มีแผลที่ลําไสเล็กสวนตนมกัจะมีอาการ ปวดทอง หลังอาหารประมาณ 1-3 ช่ัวโมง หรือ
ขณะทองวาง โดยมากจะเริ่มปวดตอนสายๆ หลังกินขาวแลวจะปวดมากขึ้น ในชวงบายๆ เย็นๆ และ
อาจปวดมากในตอนดึกๆ จนตองตื่นนอน หรือนอนไมหลับ อาการปวดมักดีขึ้นทันทีหลังกินอาหาร 
ดื่มนม กนิยาลดกรด หรืออาเจียน  
ถาแผลลามไปที่ตับออน จะมีอาการปวดหลังรวมดวย และไมหายปวดหลังกินอาหาร 
ถาเปนแผลที่กระเพาะอาหาร มักมอีาการปวดทองหลังอาหาร ประมาณ 1-2 ช่ัวโมง 
บางคนอาจมีอาการเบื่ออาหาร (ไมอยากกินอาหาร เพราะกลัวปวดทอง) และน้ําหนักลด 
 
ขอแนะนํา 

1. กินอาหารใหตรงเวลาทุกมื้อ อยาปลอยใหหิว 
2. งดบุหร่ี แอลกอฮอล ชา กาแฟ หรือเครื่องดื่มมีกาเฟอนี และน้ําอัดลม 
3. หลีกเลี่ยงการใชแอสไพริน  
4. หลีกเลี่ยงอาหารรสเผ็ดจัด เปรี้ยวจดั 
5. ออกกําลังกายเปนประจํา หรือหาวิธีคลายเครียด 
6. พักผอนใหเพยีงพอ ไมนอนดึก 
7. ควรกินยาตอเนื่อง และพบแพทยตามนดั 
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APPENDIX L 
 
การยกของอยางถูกวิธีและปลอดภัย 
ควรหยุดคิดสักนิดกอนการยกวัสดุส่ิงของ  ไมวาจะเปนมุมที่คมของวัสดุส่ิงของ จุดจับที่ล่ืน จับยาก 
หรืออันตรายแฝงอื่นๆ  ควรรูขีดจํากัดความสามารถของตัวเอง ไมควรพยายามที่จะออกแรงมาก
จนเกินไป ถาสามารถแบงน้ําหนักสิ่งของใหเบาไดก็ควรทํา หากสิ่งของมีน้ําหนักเกิน25กิโลกรัม
ผูหญิงไมควรยกดวยตนเอง การยกสิ่งของขึ้นเพื่อเทของเหลวใสภาชนะบรรจุนั้นผูยกตองจบัภาชนะ
ใหมั่นและควรยกพรอมกันสองคนถาของเหลวในภาชนะบรรจุมีน้ําหนักเกิน50กิโลกรัมเนื่องจาก
การยกของที่เกินกําลังอาจทําใหเกิดหมอนรองกระดูกเคลื่อนได ที่สําคัญจะตองรูจุดและเสนทางที่
จะยกสิ่งของไปวาง โดยเสนทางตองไมมีส่ิงของอื่นกีดขวาง แลวปฏิบัติตามขั้นตอนการยกของขึ้น
โดยมีรายละเอียดดังนี้  

 

1. วางเทาใหถูกตําแหนง  โดยการ
วางเทาขางหนึง่ขนานหรือชิดกับ
ดานขางวัสดุทีย่ก สวนเทาอกีขาง
หนึ่งอยูดานหลัง ระยะหางของเทา
ควรเทากับความกวางของไหล 
การวางเทาเชนนี้จะทําใหเมือ่ยก
ของขึ้นแลว เกิดความพรอมที่จะ
กาวไปขางหนา 

 

2. ตรึงคางและหลังตรง ยอตัวลง
เพื่อคุกเขา ตรึงคางโดยการยดึ
ศีรษะขึ้น แลวกมหนาลงใหคาง
แนบชิดลําตวัที่สุดเทาที่จะทาํได 
และขณะที่นั่งลงพยายามใหหลัง
ตรง การกระทําเชนนี้จะทําให
กระดกูสันหลังชวงบน เปน
เสนตรงกับกระดูกสันหลัง
สวนลาง 
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3. จับวัสดุส่ิงของที่จะยกใหแนน
และถูกตอง กอนการยก ควรจับ
ส่ิงของที่จะยกดวยฝามือ หรือทุก
สวนของนิ้ว ไมควรใชเฉพาะ
ปลายนิ้วเทานัน้ มือทั้งสองขางจับ
ส่ิงของบริเวณที่จะทําใหน้ําหนัก
เกิดความสมดลุ 

 

4. ยกขึ้นอยางชาๆ โดยใชแรงสง
จากขา หามบิดลําตัวขณะทําการ
ยกสิ่งของ 

 

5. เมื่อยกส่ิงของขึ้นเรียบรอยแลว 
ควรใหส่ิงของอยูแนบลําตวัมาก
ที่สุดเทาที่จะทาํได เนือ่งจาก
ขณะที่จดุศูนยถวงของสิ่งของ
เคลื่อนออกจากลําตัวจะเกดิ
ความเครียดอยางมากบริเวณสวน
เอว 

 
ถาจะตองเล้ียวหรือกลับตัวขณะที่ยกสิ่งของ ควรเลี้ยวหรือกลับตัวโดยใชเทา ไมใชลําตัว ในการที่จะ
วางสิ่งของต่ํากวาระดับเอว ใหปฏิบัติตามขั้นตอนขางตนตามลําดับยอนหลัง พึงระลึกเสมอวา ควร
ใหหลังตรงที่สุดเทาที่จะเปนไปไดและยอเขาลง 
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