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This study was conducted to describe the situation of the current nursing 

workforce and the working status of registered nurses (RNs) in Thailand, to estimate 

the probability of transition across working status and determine the factors 

influencing the risk of leaving the nursing career, and to estimate the working life 

expectancy and loss rate of RNs, in order to establish an effective plan for the nursing 

workforce in the future.  A retrospective, cross-sectional research design was 

employed.  Both secondary data, from the Thailand Nursing and Midwifery Council 

license database, and primary data were obtained via a sampling survey.  A total of 

2,000 RNs were selected in a two-stage stratified random sampling, with an overall 

response rate of 64.55%. 

The findings show that in 2005, there were 97,942 RNs in Thailand, 63.37% 

of them aged between 30-44 years (a mean of 37.82 and SD 7.93), reflecting an 

ageing workforce structure.  Only 88,440 RNs were actively working in healthcare 

services.  Consequently there was only 1 RN for every 703 people, which is much 

lower than the World Health Organization recommendation that the RN-to-population 

ratio in developing countries should be at least 1RN to every 500 people.   

The initial findings from the working life table constructed through the 

increment-decrement technique show that the working life expectancy of RNs in 

Thailand was 22.55 years, with a 4.435 % annual loss rate.  Results from a Markov 



 iv

Chain analysis suggest that over the next 20 years only 60.1 % of RNs in Thailand 

will tend to remain in nursing, 23.5% will work in support jobs, and 16.4% will be not 

working in nursing at all.  In terms of the nursing workforce participation rate, 100% 

of younger RNs, aged 20-24, will be working as nurses, but this rate slowly decreases 

for older age groups.  Unfortunately, only 46.52% of RNs aged 35-39 are actively 

working as nurses.  These results reflect a loss of skillful nurses from healthcare 

services.  Findings from a Cox Regression analysis reveal that working conditions, 

including non-shift work and non-monetary incentives such as continuing education, 

particularly, the opportunities to study in a masters or doctoral program, and to get 

scholarships, were significantly related to a low risk of leaving nursing.  

The shortage of nurses can be counteracted by increasing the number of new  

graduates and also by implementing measures that motivate them to remain working 

as nurses as long as possible.  Those measures should include: (1) producing 7,000 

graduates annually to meet demands over the next 15 years, resulting in 

approximately 111,103 RNs, which will lower the ratio of nurses-to-population to 1 

RN to 586 people by the year 2022; (2) providing scholarships to nursing students in 

bachelor degree programs and providing opportunities for continuing studies for 

master and higher degrees (such opportunities linked to the condition that fellowship 

holders have to work as nurses for a certain number of years after graduation);          

(3) RNs who graduated with master and doctoral degrees and who have vast 

experience and skills should be allowed to become nursing lecturers and thus advance 

in their careers; (4) in rural and remote areas, where are difficult to recruit nurses, 

nurses should be employed as civil servants;  in case this is not possible and they only 

can be employed as government employees, fringe benefits and social welfare should 

be offered to them in the same way as to civil servant; and (5) shift work should be re-

organized by nursing administrators in such a way that there is an optimal balance 

between work and private life.  
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CHAPTER 1 

 

INTRODUCTION 

 

 

1.1  Statement and Significance of the Study 

 

At the heart of each and every health system are the human resources for 

keeping the system moving, which comprise the most important input for all health 

systems (World Health Organization, 2006: xv).  Remuneration for the various kinds 

of health workers accounts for a large proportion of the healthcare sector budgets.  

The shortage of qualified health professionals, including nurses, is now one of the 

largest barriers to achieving the national goals for improving the population’s health 

and well-being and has been consistently identified as a major constraint to scaling up 

priority health intervention and to attaining the Millennium Development Goals 

(MDGs).  

The shortage of employed nurses in health care systems around the world is 

bringing in its wake a serious crisis in term of adverse impacts on the health and well-

being of populations.  The current disparity between supply and demand of qualified 

health care workers poses unprecedented challenges for policy makers and planners in 

high and low income countries alike.  The International Council of Nurses (ICN) 

report confirms that the supply of nurses in many countries is failing to keep pace 

with an increasing demand, threatening improvements in care outcomes.  “Nursing 

shortages are not just a problem of nursing,” stated Christine Hancock, president of 

the International Council of Nurses.  “They are a health system problem, which 

undermines health system effectiveness and requires health system solutions.  

Without effective and sustained interventions, global nursing shortages will persist; 

undermining attempts to improve care outcomes and the health of nations” 

(International Council of Nurses, 2002c: 1). 



 2

In Thailand, the nursing shortage is not a new phenomenon.  Concerns about 

a shortage of nurses have been voiced for decades.  Since 1962, the nursing workforce 

has been in short supply because of limited production of registered nurses (RNs) and 

a massive loss of RNs and physicians due to migration to the U.S.(The Office of the 

National Education Council, 1969: 1).  At that time the healthcare service system 

suffered from a disproportional distribution of nurses and physicians throughout 

Thailand, causing an especially severe shortage in rural and economically 

disadvantaged areas.  Understandably, most healthcare professionals prefer to settle in 

urban areas, which offer opportunities for professional development as well as 

education and other amenities for themselves and their family.   

In response to this shortage, both the Ministry of Public Health (MoPH) and 

the Office of the National Education Council proposed the first development plan to 

expand the supply of nurses during 1969 to 1980 by initiating a one-year training 

program to produce practical nurses (PNs) and midwifery personnel.                         

The implementation of this plan made it possible to partially reduce the 

shortage of nurses, particularly in small rural and remote communities.  After that, 

under the 4th up to the 6th National Health Development Plan (1977-1991), the MoPH 

and the Ministry of University Affairs put into effect the second plan to produce 

registered nurses (RNs) (that is, those with a bachelor’s degree) by opening new 

nursing schools.  The plan foresaw the production of 2,500 RNs annually in the 

inauguration phase, scaling up to 4,500 RNs by the end of the plan.   

Although the supply of nurses has increased continuously, a shortage cannot 

be overcome because there has been a rapid increase of demand for nurses as a result 

of an expansion of district hospitals around country.  However, in 1990 the MoPH 

began to produce approximately 3,000 technical nurses (TNs) per annum through a 

two-year training program to solve the crisis of the nursing shortage on a short-term 

basis.  By the year 2,000 the production of TNs was discontinued and since then only 

registered nurses (RNs) have been produced in order to enhance the efficiency and 

quality of healthcare services.  Then, under the 7th to the 8th National Health 

Development Plan (1992-2001) a committee appointed by the government worked on 

a National Agenda focusing on the nursing shortage and proposed to produce 6,000 

 



 3

RNs annually for ten years.  Unfortunately this plan was implemented for only 7 years 

and was discontinued in 1998 in connection with the economic crisis.    

Currently, there is again a critical shortage of qualified nurses actively 

working in the healthcare system in Thailand.  The crisis might become even worse in 

the coming years due to two major burdens: an increasing demand for healthcare 

services and a decrease in the number of nurses being produced. 

The demand for a health workforce has escalated markedly.  Evidence 

indicates an increasing demand for healthcare services after the Universal Coverage 

project, under the National Health Security Law, was implemented.  At present, 

approximately 94% of Thai people have health insurance.  Because of an increase in 

accessibility, healthcare services utilization has rapidly increased.  Both out-patient 

visits and in-patient services have increased (14.6% and 18.4%, respectively) from 

2002 to 2005 (Sa-nguan Nitayarampong, 2006: 12).  At the same time, the 

government started to implement the “Asia Medical Hub” policy.  A few years ago, 

Bangkok surpassed Singapore in attracting the highest number of foreign patients in 

Asia, and Bangkok became the leading medical hub of the region.  While the hospitals 

serving a large number of the foreign clients and medical tourists generate foreign 

currency and significantly boost allied services such as tourism, hotel services, and 

shopping, the disadvantage of this success is the adverse impact on the healthcare 

workforce, especially the most highly specialized and well trained professionals.  

Since the pool of professionals is limited, a continuing drain of physicians and RNs 

from lower paying and demanding work in the public sector to higher paying and 

better working environment in the private sector has occurred.    

Furthermore, in Thailand, the demand for healthcare tends to increase as the 

population and the economy grow.  The aging of the population will cause a shift 

towards treatment of chronic and degenerative diseases, which raise the demand for 

highly skill nurses.  At the same time, the country is still dealing with the unfinished 

agenda of infectious diseases and the rapid emergence of chronic illnesses 

complicated by the magnitude of the HIV/AIDS epidemic.   

It is predicted that there will be a deficit of 40,000 registered nurses in 

Thailand by 2010 (Wichit Srisuphan, 2005: 1).  Data from the Thailand Nursing and 
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Midwifery Council (TNC) show that there has been on average only a six percent 

increase annually of RNs during 2000 to 2005 and that the number of RNs began to 

decline in 2002 and fell to 4.2% by 2005.  There are at least two main reasons for this 

decline.    

1. There was a decrease in the production of new RNs between 1999 and 

2005 as the government adopted a policy of downsizing the public sector workforce. 

Consequently, the plan to produce 6,000 RNs per year from 1992 to 2001 was 

discontinued in 1998.  The public nursing schools followed the policy of the 

government and decreased the production of nurses by about 33%.  In Thailand, most 

nursing schools are publicly supported and a large portion of the national budget is 

spent every year in educating and training nurses.  Most graduates receive 

scholarships from the government and have to work after graduation as civil servants 

in the public heath sector.  This is especially true for those graduating from nursing 

schools under the MoPH.  As a result too few RNs were educated and trained in 2005 

as well.   

2. The number of nurses who permanently leave the nursing profession is 

high, and some nurses change their jobs within the field of nursing.  After the 

economic crisis of 1997 and the implementation of the policy to downsize the public 

sector workforce, the early retirement scheme was promoted.  Some of senior nurses 

who had worked for 25 years or more could retire from their nursing jobs and receive 

a retirement bonus.  Such nurses had a number of reasons to quit their jobs 

prematurely.  Some sought new occupations with better career advancement, higher 

wages, and lower workload.  Others quit for family reasons.  In terms of job mobility, 

senior nurses may switch from providing nursing services to becoming administrators 

or academics.  

Thus, not only are there fewer younger nurses entering the nursing workforce 

pool because of reductions in the production of new RNs, but there is also an increase 

of those leaving the field of nursing prematurely.  According to decreasing of the 

younger nurses, the age structure of Thai nurses will be an aging workforce structure 

in the near future.  Currently, it is important to keep nurses on the job, which is 
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critical to assuring that there are sufficient numbers of nurses to replace the “baby 

boomer” generation set to retire in the next ten to fifteen years.   

The current situation reflects the weakness of the nursing workforce planning 

process, which lacks of indicators to monitor the balance between demand and supply 

in the nursing workforce.  If this process is not improved, Thailand will loose the 

opportunity to provide effective healthcare services for the poor. 

Of all the flows in a manpower system, wastage is the most fundamental for 

manpower planning (Bartholomew and Forbes, 1979: 12).  To a large extent it is the 

result of individual decisions to leave and is hence outside the direct control of 

management.  In the absence of reliable data on each individual nurse’s decision-

making process over time and on the structural constraints in healthcare sectors in 

Thailand over the same time period, the age-specific probabilistic model and working 

life table would be the most appropriate tools in nursing workforce planning for a 

number of reasons.  First and foremost, this model provides details about age-specific 

attrition, reactivation, and survival rates and generates a wealth of information on 

nurses’ labor market behavior.  Secondly, the working life table offers the potential 

for estimating detailed life-cycle activity patterns, an important yet unexplored area of 

investigation.  

This study is intended to assess the current situation of the RNs workforce 

supply in Thailand and to investigate the factors influencing the risk of leaving 

nursing and the trends in workforce mobility among nurses, as well as to construct a 

working life table and projection of the workforce supply over the next 15 years. 

These findings would be useful in the formulation of appropriate policies and 

strategies for strengthening the nursing workforce in the near future. 
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1.2  The Objectives of the Study 

 

This study aims to: 

1. Describe the situation of the current nursing workforce and working status 

of registered nurses (RNs) in Thailand: 

1.1 Size and age distribution of the RNs workforce 

1.2 Working status and geographical distribution  

2. Examine the workforce mobility pattern: 

2.1 Estimate the probability of transition across working status  

2.2 Predict the probability of transition in the steady state  

3. Determine the factors influencing risk of leaving nursing.   

4. Construct a working life table to determine working life expectancy and 

loss rate.  

5. Project the RNs workforce supply in Thailand over the next 15 years and 

assess the balance between supply and demand for RNs to determine 

whether there is any shortfall or surplus.  

 

1.3  Scope of Study 

 

The population in this study consisted of all of licensed RNs living in Thailand 

ages below 60.  Data was derived from both secondary and primary sources.  The 

secondary data used to analyze the current situation of registered nurse workforce 

supply in Thailand were obtained from the Thailand Nursing Council and the 

Midwifery Council. Primary data on working status and workforce mobility pattern 

were obtained from a sampling survey. 

 

1.4  Operational Definition 

 

Registered Nurses: Registered nurses (RNs) are those who obtain the first class 

licensure after completing a baccalaureate or diploma nursing program and 

passing a licensing examination approved by the Board of the Thailand Nursing 
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and Midwifery Council in order to legally use the title registered nurse and 

practice as such.  

 

Working Status: Working Status refers to RNS job characteristics and is classified 

into three groups: 

Group1: Working in the nursing job refers to RNs who provide direct care in 

terms of nursing service and who work as nursing lecturers in nursing 

schools.  

Group 2: Not working in the nursing job refers to RNs who quit nursing to work 

in other occupations or who are not working.  

Group 3: Working in a support job refers to RNs who are working in 

administration, research, or in academic or support jobs in the 

healthcare sector.  

 

Workforce Mobility: Workforce mobility is the physical transition of RNs including 

mobility across geographical areas, across workplaces, and across occupations.  

 

Transition of Working Status: Transition of working status refer to changing of job 

characteristics of RNs since starting work until December 31, 2005 between 

working in nursing, not working in nursing, and working in support jobs.  

 

Length of working in nursing:  Length of working in nursing refers to the total time 

an RNS works as a professional nurse, calculated in months.  

 

Supply of RNs in the Workforce: Supply of RNs in the workforce refers to the 

number of RNs who work as nurses in particular years.  

 

Demand for RNs: Demand for RNs refers to the annual requirement of RNs 

calculated by the Nurse-to-Population-Ratio Method equal to 1RN to every 

500 people and 1 RN to every 450 people.  
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1.5  Benefits of the Study 

 

This study expects to provide: 

1. Information on the current stock of the nursing workforce supply in 

Thailand.  

2. Information on factors influencing the length of time working in nursing, 

probability of transition or leaving nursing, working life expectancy, and 

future supply under various production plans.  

3. Working life tables that can provide models to estimate the age structure 

and annual wastage rate, which are important for workforce planning.  

4. Research findings that will be useful for policy makers and planners to 

formulate policies dealing with nursing workforce production and 

development, as well as retention strategies.   

 

1.6  Plan of Analysis and Presentation 

 

 The presentation consists of seven chapters.  Chapter 1 outlines the statement and 

significance of the study, objectives of study, the scope of the study, and the expected 

benefits.  Chapter 2 presents a review of the literature pertaining to the conceptual 

framework.  Chapter 3 describes the methodology, the models used for the analysis, 

the use of statistical methods, and the sampling techniques.  Chapter 4 describes the 

current situation of the RNs workforce supply in Thailand, including size, age 

structure, and geographical distribution.  

 The results of the analysis are presented in chapters 5 and 6.  Chapter 5 

describes the pattern and transition probability of labor mobility across occupations 

and working status as well as the determinant factors of the risks of RNs quitting their 

profession.  Chapter 6 presents a working life table and an RNs workforce supply 

projection.  Finally, the conclusion and policy recommendations are presented in 

Chapter 7.  

 



 

CHAPTER 2 

 

LITERATURE REVIEW: 

 THEORIES AND RELEVANT RESEARCH 

 

 This chapter reviews existing literature and is divided into two parts.  The first 

part concerns health workforce planning concepts and technical analysis of health 

workforce supply.  The second part focuses on the concept of female workforce 

participation and workforce mobility, including factors influencing nursing workforce 

participation. 

 

2.1  The Supply of Health Workforce 

 

In economic theory the “quantity supplied” of goods, services, or resources is 

the amount that people are willing and able to sell during a specified period at a 

specified price. However, the law of supply states that “other things remaining the 

same, if the price of a good rises, the quantity supplied of that good increases; and if 

the price of a good falls, the quantity supplied of that good decreases” (Bade and 

Parkin, 2000: 88).  For the health planner, “supply” usually refers to the availability 

and characteristics of resources or services at a given time, or at a future time 

according to specified assumptions about production, wastage, and utilization. This 

can be contrasted with the economist’s concept of supply as a curve derived from 

multiple points on a graph that show the dynamic interrelationships between the 

amount of goods and services available on the one hand and the price on the other.  

For both the manpower planner and the economist, supply is the reverse of demand, 

though at times the distinction may be hard to make.  

Healthcare is a labor-intensive service industry.  The workforce is the most 

important component in a healthcare system and is crucial to advancing a country’s 

health.  The nursing workforce accounts for a significant proportion of healthcare 



 10

workers, and demand for nursing personnel continues to rise to meet the needs of the 

population.  As the nursing shortage intensifies in the next few years, policy planners 

will need forecasting tools to estimate future supply to ensure an adequate number of 

motivated and well-educated nurses.  

 Human resource planning in nursing is crucial.  The objective is to strive 

towards achieving a balance of demand for nurses with supply to ensure that 

sufficient (but not over-sufficient) numbers of appropriately qualified personnel are 

available, in the right place and at the right time to match the demand for their 

services.  In essence, human resource planning aims to assist in preventing, or 

“solving,” staff shortages. 

The role of planning can only be realized if the three elements–demand side, 

supply side, and matching demand and supply–are integrated and if the planning 

function itself is incorporated in the boarder objectives of the organization (Buchan, 

1994: 460). 

However, human resource plans often tend to give more attention to the 

analysis of supply than to the study of demands.   Supply data are easier to collect, 

supply estimates have the appearance of being more reliable than those of demands, 

and supply data are apt to be solicited by many groups such as, professional 

associations, tax bureau, manpower registries, etc. (Hall and Mejia, 1978: 91).    

Supply analysis has three main components, the effort that should go into the study of 

each component depending on the principal problems existing or anticipated.          

The components are (from Hall and Mejia, 1978: 92): 

1.  Current supply   

  The current stock of qualified health workforce has two subcomponents, 

the active supply, qualified persons employed or seeking employment in the health 

sector, and the inactive supply, qualified persons potentially able to serve in 

healthcare who are either retired or engaged in other activities or occupations.            

In Thailand, “qualified nurses” refers to registered nurses (RNs) who have an active 

license from the Thailand Nursing and Midwifery Council (TNC). 
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2.  Future increments   

“Future increments” refers to probable additions to the stock of qualified 

persons.  In projecting these increments, planners need to consider the available pool 

of potential recruits for the health sector, the actual plan, the potential capacity of 

country health training programs, and the attrition within the training programs. 

3.  Projected losses  

 Projected losses include the expected losses from attrition over time 

from both the current supply and future increments.  In any given year, the number of 

nurses is increased by flows into the profession originating from newly graduated 

nurses, immigrating nurses, and nurses who re-enter the workforce. On the other 

hand, nurse numbers are reduced by outflows from the workforce arising from career 

change and withdrawal from the workforce of nurses of both working age and those 

eligible for retirement (Figure 2.1).  

 

Increment Supply Losses  

 

 

New graduates Retirements 

 

 

 

 

 

 

 

 

 

 

Figure 2.1  Components of Health Workforce Supply 

 

Source:  Hall and Mejia, 1978: 92 
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 2.1.1  Current Supply Analysis 

  2.1.1.1  Whom to study  

Several general principles provide useful guidance in the selection of 

health workforce categories requiring study.  To sort out the categories requiring 

priority attention, the planner can make a master list of all the significant categories 

and, within each major category, such as nursing in Thailand, identify three different 

levels of training and function–registered nurses (RNs), technical nurses (TNs) and 

practical nurses (PNs).  Then, questions of the kind listed below can be asked to 

determine the relative priority of each category for inclusion in the study. 

Magnitude: Is the category numerically relatively large or are its future 

requirements expected to be large? Has it or will it have a shortage or surplus? Would 

a shortage or surplus have an adverse effect on health services delivery? 

Training: Is the training for the category long or costly? Is the health 

sector, including its educational institutions, primarily or exclusively responsible for 

the training? Is there a substantial delay between deciding to change the workforce 

supply and effecting the change? 

Information requirements: Is the current information on the category 

adequate for planning? Will it be relatively easy to improve the information on it? Are 

resources or collaborators other than in the planning unit available to help collect and 

analyze the data?  

Feasibility of government intervention: Is the health sector the major or 

the sole employer of the category? Can information on the category be readily used 

for the formulation of policy and the taking of action? 

 2.1.1.2  Data requirements 

 There are three main categories of factual information: (1) personal 

characteristics, (2) training and other qualifications for the job, and (3) job 

characteristics, including job location, time spent on the job, time distribution among 

various activities, and number of activities performed.  Some of these characteristics 

are permanent (e.g., year of birth, sex, year of graduation from professional school), 

while others are subject to change (e.g., work location, hours worked).  If a country is 

studying a given workforce category for the first time both types will need to be 
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considered, but as soon as possible it should develop a database to keep on permanent 

file the unchanging characteristics while periodically updating the others. 

 However, in selecting the information to include in the supply analysis, 

the planners should consider (a) the relevance of the information to the principal 

supply problems already identified, (b) the method of assessing health workforce 

requirements to be used, (c) the resources and time available for collecting data, and 

(d) whether to use primary or secondary information sources.  With regard to (d), if 

only secondary sources are to be used, the options open to the planners are limited. 

Conversely, if a special survey or census is needed to obtain data, additional questions 

can be included that might otherwise not be justified (Hall and Mejia, 1978: 95). 

 

  2.1.2  Future Increments 

  In relation to future increments in the health workforce supply, three main 

questions need answering: (1) Given the existing or planned educational capacity, 

how many new graduates or trainees will be produced in future years?  (2) What 

internal factors, such as drop out rate, the availability of funds, and teaching facilities 

could be modified so as to improve the quantitative or qualitative output of training 

institutions, and what are the possible maximum enrolments in those institutions if the 

increase in the supply becomes necessary?  (3) What external factors limit current 

school enrolments and effective output?  Examples of such factors are an insufficient 

supply of qualified applicants, poor coordination between national programs and 

licensing bodies, and lack of coordination between national health planning and health 

workforce planning. 

    Although new graduates represent the inflow which can be measured with the 

greatest accuracy, assessing the supply of “new” nurses (those coming from nursing 

school) represents only part of the exercise.  Other sources of inflow available to the 

employer also have to be evaluated.  These sources include nurses re-entering the 

labor market after a period of economic inactivity, individuals returning to nursing 

from non-nursing employment, and nurses entering or re-entering a labor market from 

other countries (Buchan, 1994: 465). 
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 2.1.3  Projected Losses 

   In manpower planning “losses” refer to the total loss of individuals from a 

system for whatever reason.  Other terms are often used in the, and same sense, 

“attrition” and “turnover” are among most common.  Of all the flow in a workforce 

system, “loss” is the most fundamental for manpower planning.  To a large extent, 

leaving nursing is an individual decision and is hence outside the direct control of 

management.  Successful manpower planning therefore depends in large measure on 

being able to describe and predict patterns of wastage.  It is therefore appropriate to 

begin the current study of workforce systems by dealing with the statistical aspects of 

wastage and describing the methods that are available for its analysis.  (Bartholomew 

and Forbes, 1979: 12) 

  Manpower planners need to take into account the probable losses among the 

current workforce supply as well as among new graduates.  As shown in Figure 2.1, 

the sources of loss are deaths, retirements, emigration, temporary or permanent 

withdrawal from the workforce prior to retirement, and changes in occupation.        

The relative importance of the sources varies considerably according to occupation, a 

country’s level of development, the nature of the health system, and other factors 

(Hall and Mejia, 1978: 102). 

  In the actual projection of losses, there are several standard methods available. 

The more common of which are describe below.  

    2.1.3.1  The life table method 

 This method consists of developing a life table for the profession under 

consideration.  In some countries this can be to establish reliable mortality rates. 

Alternatively, a proxy table can be constructed in one of two ways: (1) in countries 

where the life expectancy is reasonably long and statistics are good, a life table can be 

developed from the national population, or (2) if reliable life tables are not available 

or the life expectancy of the general population is relatively lower than might be 

expected for health professionals, a United Nations life table giving a somewhat 

higher life expectancy can be used.  This type of life table, called a “conventional life 

table,” starts with an ordinary life table and partitions the life table population into 

different statuses using age-specific workforce participation rates.  The tables are 
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static in terms of flows between different states.   Recently, increment-decrement 

working life tables have been recognized as preferable to conventional working life 

tables (Schoen and Woodrow, 1980: 297). 

 Empirical observation related to the application of the life table 

technique can be made to estimate working life expectancy as in the following 

examples. 

 In 1980, Jow-Ching Tu (1985: 553-555) constructed a conventional 

working life table of New York physicians by using the mortality rate of physicians 

derived from the New York State vital registration system.  The workforce 

participation rates were based on the 1980 figures.  The Physician Manpower Survey, 

carried out in coordination with the biennial re-registration of licensed physicians, 

indicated that a male physician in New York State at the beginning of his career, at 

age 25-29, will on average spend 47.0 years as an active member of the medical 

profession.  That is, out of a total expected life of 57.5 years at 25-29, 10.5 years 

would be spent in a professionally inactive state.  From these results, the rate of exits 

from active state to inactive states can be calculated as 2.12% on average. 

    For the U.S., the increment-decrement labor force status life tables are 

generally preferable to conventional working life tables.  They reflect the implications 

of a clearly specific set of behavioral rates, provide detailed measures of the flows 

between labor force statuses, do not introduce seriously biasing approximations into 

the calculation of summary measures of labor force experience, and can be applied to 

female data as easily as male data (Schoen and Woodrow, 1980: 297).  

 In 1985, Schoen and Schoen (1985: 105-116) analyzed data from seven 

inventories of RNs by the American Nurses’ Association and the 1980 National 

Sample Survey of RNs in a life table format to examine changes in workforce 

participation.  The results show a substantial increase in workforce participation of 

nurses, as a nurse aged 20 could be expected to spend 28.5 years in the workforce in 

1949 and 34.1 years in 1980.  Similarly to that of physicians, the attrition rate of RNs 

from the workforce in 1980 was 2.93% on average. 

 In Canada, Krishnan, Penning, and Kurian (1981: 153) constructed 

working life tables for females from the information on “weeks worked” in the 
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Canadian Census and found that they can be used to smooth out the bimodality 

problem in female workforce participation.  After that, Kazanjian (2000a: 1), studied 

life cycle activity patterns of RNs in Canada, finding that in the absence of reliable 

data on each individual nurse’s decision-making process over time, the age-specific 

probabilistic model was deemed the most appropriate tool for estimating detailed life-

cycle activity patterns.  As a baseline model, researchers have used a discrete-time 

Markov model that involves the nurse’s age and membership status at predetermined 

equally spaced points in time.  This can be used to estimate the age-specific 

workforce participation rate to construct a working life table. 

 Phang (2006: 16-26) constructed the Increment-Decrement Working 

Life Table of Korean Workers by using a Markov Chain to analyze the probability of 

job transition and found this technique could reduce the limitations of the 

conventional working life table and was easy to apply to data for the female 

workforce.   

   Moreover, in Finland, Nurminen (2005: 567-568), applied an increment-

decrement working life table under Markov conditions to investigate working life 

expectancy of the Finnish aging population, and to estimate jointly the expected times 

spent in the related states of “on disability pension” and “other alive.”  This study is 

very useful for workforce planning in an aging society such as Finland.           

    2.1.3.2  Cohort Method 

 In this method loss rates are calculated by comparing cohorts of past 

graduates or licentiates with the numbers in each cohort found to be professionally 

active at a more recent time. It assumes that during the next time period, which is 

taken to be one year, a proportion q1 of members leave. Generally, the proportion of 

leavers during the t th  year will be q . We call q the loss rate, and 1- qt t t = pt, say, the 

survival rate. If all members of the cohort are initially of age 0, then t equals the age 

of the remaining members at time t, and pt will then represent their age-dependent 

survival rate.  At the end of t years the number of members still in the cohort will be 

 

n(t) = n(0) p1 p2… p  and during the next year, the (t+1)
th year, t

           n(t) - n(t+1)  = n(t) q    members will leave the cohort (Vajda, 1978: 5). t+1
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By this means loss rates are calculated as a function of time. The 

observed loss rates from the past are then applied to each cohort of professionals 

active in the base year of the workforce survey in order to determine the number 

likely to be active in the future years.  This method has the advantage of taking into 

account all the sources of loss including retirement, emigration, death, disability, and 

change of job.  The cohort method is best suited to a normal attrition pattern in which 

the loss rate is very small during the first years following graduation, increases 

gradually through the third and fourth decades, then increases sharply as each cohort 

enters the sixth decade of life (Hall and Mejia, 1978: 105). 

 

2.2  Female Workforce  Participation    

 

       Workforce participation behavior is a complex phenomenon, especially among 

women.  Female workforce participation is much lower than men’s in many countries. 

These differences are to some extent rooted in culture and social norms, but they also 

reflect economic incentives (OECD Economics Department, 2004: 1).  In Thailand as 

well, results of the National Labor Force Survey show that although over the past few 

decades the workforce participation of women has increased markedly, it is still lower 

than men’s.  In 2004, female workforce comprised only 44.8 % of the total workforce 

(National Statistical Office of Thailand, 2005:1). 

The workforce participation of women remains determined to a large extent by 

the level of female education, overall labor market conditions, cultural attitudes, and 

also policies such as promoting the flexibility of working-time arrangements, the 

system of family taxation, and the support to families in the form of childcare 

subsidies, child benefits, and paid parental leave. 

The Demand Theory of Household Time Allocation postulates that much of 

the variability in what people do with their time can be understood in terms of the 

value of the time of each family member, the family’s endowments, and relative 

prices of the family’s market inputs and output (Schultz, 1981: 2-3). 

Household demand theory implies that the propensity of an individual to 

engage in the market labor force activity is systematically affected by (1) wage rate 
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that the market offers for an hour’s work, (2) the intrinsic productivity of non-market 

activities per hour worked, (3) the level and composition of market prices other than 

wage rates, and (4) the individuals’ property endowments that provide unearned 

income. 

The concept of female workforce participation is somewhat more concrete 

when women are employed outside of the home, distinct from other members of their 

household.  In both high and low income societies, wives generally work in the 

market when their own market wage opportunities are greater and when their 

husbands’ wage opportunities are smaller.  Conversely, increases in the husbands’ 

wage tend to diminish the labor market activity of wives (Schultz, 1981: 194). 

In human capital theory, people’s incentives to invest in education and training 

and expected monetary returns to such an investments are critical to their decisions.  

Anything that reduces these expected returns is hypothesized to reduce the incentives 

for workers to invest in human capital. 

A major difference in the incentives of men and women to make human 

capital investments have historically been the length of work life over which the costs 

of human capital investment can be recouped.  Several studies clearly showing how 

rapidly working for pay has increased among women in recent decades, and this fact 

obviously should have made human capital investments more lucrative for women.  

Nevertheless, many evidences show that it is still the case that, on average, women 

can be expected to work for pay fewer years than do men.  This difference is caused 

primarily by the role women have historically played in childrearing and household 

production.  This traditional role, while undergoing significant change, has caused 

many women to drop out of the labor market for a period of time in their childbearing 

years (Ehrenberg and Smith, 2002: 309).  A related study by Attanasio, Low, and 

Sachez-Marcos’s (2004: 24), explaining changes in female labor supply in a life cycle 

model, found that factors influencing the change in workforce participation of women 

aged 30-40 include (1) the cost of child-care with respect to female mean wages, (2) 

returns to experience, (3) depreciation of human capital, and (4) uncertainty of 

husband’s income. 
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In economic theory, observed participation in the workforce, hours worked, 

and wages depend on both supply and demand (Ehrenberg and Smith, 2002: 309; 

Blau, Ferber and Winkler, 2001: 126).  There is a voluminous literature on the 

constructs of nurse satisfaction, organizational commitment, and turnover 

(Antonazzo, et.al., 2003: 465; Price, 2004:12).  Much of this research has been 

focused on RNs employed in hospitals.  (Skatun, et.al., 2005: 57), and most existing 

research is not relevant to RNs leaving the workforce or changing participation. 

  In addition to their working conditions and work satisfaction, the short-term 

supply of RNs depends on personal preferences, the wages they can earn, and factors 

affecting the value of their time in other activities, such as household income from 

other sources, and the number and ages of children in the home (Phillips, 1995: 567; 

Brewer, 1996: 345; Antonazzo et.al., 2003: 470; and Skatun et.al., 2005: 59).  

  Research on nurses is consistent with research on women’s labor, particularly 

in terms of the negative effects of age (Brewer, 1996: 345; Buerhaus, Staiger, and 

Auerbach, 2000: 2948; Chiha and Link, 2003: 350), young children (Phillips, 1995: 

570; Brewer, 1996; Chiha and Link, 2003: 350), and other household income (Blau, 

Ferber and Winkler, 2001: 126).  In terms of wages, although a panel data analysis of 

nurses’ labor supply by Askildsen, Baltagi, and Holmas (2002: 706) found that 

increased hourly wages, compensation for work outside of normal working hours, and 

time arrangement led to increased workforce participation, Chiha and Link 

(2003:351) argue that wages have only a minor effect on the decision to work, if 

wages are not incentive to RNs. 

 

2.3  Job Changing and Workforce Mobility  

 

  Workforce mobility means the socioeconomic ease with which an individual 

or groups of individuals who are currently receiving remuneration in the form of 

wages can take advantage of various economic opportunities.  Workforce mobility in 

a labor market consists of changes in where workers work, both in terms of physical 

location (geographic mobility) and occupational mobility.  Geographic mobility can 

be further subdivided into short-distance and long-distance moves, as well as into 
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voluntary and coerced migration.  Occupational mobility can be lateral, moving 

within a broad class of jobs similar in socioeconomic status, or vertical, moving from 

one job to a better or worse job (Long and Ferrie, 2006: 1). 

  At the aggregate level, labor mobility conveys important economic benefits. 

The relocation of workers across regions permits the exploitation of complementary 

resources as they are discovered in new places, while relocation across sectors makes 

possible the use of new technologies and the growth of new industries.  At the 

individual level, mobility allows for improvements in the economic circumstances of 

those whose skills or aspirations are a poor match for the job or location in which they 

find themselves.  Conversely, workforce mobility may produce negative impact on 

human resources, especially on health professionals such as physician and nurses.     

A few years ago, evidence in Thailand indicated a significant movement of the most 

highly specialized and well trained physicians and RNs from lower paying and more 

demanding work in the public sector towards higher pay and a better work 

environment in the private sector.  This movement consequently has had a major 

impact on the quality of medical services available to patients in the public sector. 

  Presently, in Thailand, each year nurses enter, leave, and move in and out of 

the healthcare sector.  Such movement affects not only the composition of nurses at 

individual hospitals and the institutional stability of these hospitals, but also the 

demographics and qualifications of the nursing workforce as a whole.  Understanding 

the dynamics of such change in the nursing workforce is important for policymakers 

weighing competing policies regarding such issues as nurse shortages, nurse attrition, 

and quality of the nursing workforce. 

  However, the failure to recruit and retain sufficient numbers of RNs has led to 

high stress on the job and poorer quality of care for patients.  It also creates significant 

costs for employers.  The costs of RN vacancies and turnover are both “visible” and 

“hidden.”  Visible cost comes as the expense of recruiting, hiring, and orientation of 

new nurses while hidden costs include lost productivity of those RNs already working 

as well as of other employees, who may be unable to do their jobs effectively while a 

position remains unfilled.  Finally, there is the lost productivity of new hires during 

their learning period, along with the costs of other nurses teaching or mentoring the 
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new employees until they are up to speed, or other nurses simply being slowed down 

by having someone new as part of the staff (Commission on Workforce for Hospitals 

and Health, 2002: 2). 

  In the U.S., the Nursing Executive Center (2002) has estimated that, out-of-

pocket “visible” costs of turnovers account for only 21% of total costs, with 79% 

being hidden costs.  In dollar amounts, typical accounting of turnover estimates 

$10,800 in turnover costs for each medical/surgical nurse and $11,520 for each 

specialty nurse.   

  The American Organization of Nurse Executives estimates that visible cost 

represents 24% of total costs for medical/surgical nurses and only 18% for specialty 

nurses.  Thus, the true total costs of turnover are $42,000 per medical/surgical RN and 

$64,000 per specialty nurses.  Thus, if a 400-nurse hospital with a 20% turnover rate 

replaces 80 nurses per year, the direct costs might average $800,000 per year, but total 

costs are closer to $4 million. 

  Workforce mobility or labor dynamics essentially consist of two distinct 

events: separation from work and hiring.  In competitive labor markets, employers 

and workers respond in exactly opposite ways.  More people want to work when 

wages go up, but employers want to hire fewer workers, as each additional employee 

becomes more expensive.  If employment markets operated perfectly, according to 

economic theory, the level of employment and prevailing wage at given movement 

would be determined by supply and demand (Lovell, 2006: 10).  The number of 

workers on the job and wages paid to them at a given moment would reflect a 

compromise between employers’ and workers’ needs.  The number of qualified 

people willing to work (labor supply) for a given wage would equal the number of 

workers that employers want to hire at that wage (labor demand) (Figure 2.2).  

  Employers would like to hire more workers at a lower wage, but not enough 

workers are willing to accept employment for lower pay. And employers cannot 

afford to hire more workers than the market equilibrium, because additional workers 

will not generate enough revenue to be profitable. 
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Figure 2.2  Theory of Labor Supply and Demand 

 

Source:  Ehrenberg and Smith, 2002: 44 

 

  Theoretically, over a sufficiently long period of time, labor demand and labor 

supply will even out in a way that allows employers to hire the maximum possible 

number of workers, at the highest possible wage rate, which will provide both the 

largest profits for employers and highest total earnings for workers. 

  In the nursing labor market, RNs sell a variety of nursing services while 

employers buy the nursing services they need with wages and other compensation.     

If there are not enough nurses to meet the needs of the employers, this is called a labor 

supply shortage.  During labor shortages, employers must compete with one another 

by increasing wages and other compensation to attract those nurses who are available.    

If the shortage persists, then wages and compensation must continue to rise until 

compensation for nurses becomes competitive with compensation for other 

occupations so that non-nurses will be attracted to train as nurses (Elgie, 2007: 286).  

In addition to workers responding by gaining the expertise and credentials required 

for the unfilled positions, are nurses already qualified, who will switch from current 

jobs or unemployment to better compensated jobs (Lovell, 2006: 11). 
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  The decision to work and job choice is determined by wages, employee 

benefits, and “psychic income.”  Many labor supply choices, however, require a 

substantial initial investment on the part of the worker. Workers undertake three 

major kinds of labor market investment: education and training, migration, and search 

for new jobs.  All three investments involve an initial cost, and all three are made in 

the expectation that the investment will pay off well in the future.  To emphasize the 

essential similarity of these investments to other kinds of investments, economists 

refer to them as investments in human capital, a term that conceptualizes workers as 

embodying a set of skills that can be “rented out” to employers.  The knowledge and 

skills a worker has that come from education and training, including the learning that 

experience yields, generate a certain stock of productive capital.  However, the value 

of this amount of productive capital is derived from how much these skills can earn in 

the labor market.  Job search and migration are activities that increase the value of 

one’s human capital by increasing the wage received for a given stock of skills 

(Ehrenberg and Smith, 2002: 290-328). 

 

2.4  Early Exits from Nursing and Related Factors 

 

  Any attempt to assess or plan the supply side has to be based on the 

knowledge that the vast majority of nursing staff in most work situations are female, 

which has an impact on their labor market behavior.  One important factor is that the 

“wastage” in the nursing profession can be both permanent and temporary, linked to 

career breaks for family reasons.  Many female nurses who leave nursing will wish to 

return at a future date, and many of these returnees will be looking for part-time 

employment and flexible working hours, so that they can sustain domestic 

commitments (Buchan, 1994: 466). 

  At the organizational level, labor turnover is a source of wastage that affects 

productivity and organizational performance. Similarly, labor turnover has a profound 

impact upon human resource development in each organization for three reasons.  

First, the major costs of labor turnover are not recruitment and selection, although 

these are not insignificant, but training and development. Secondly, turnover raises 
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questions of skills retention and “core competence” involving the transfer of skills and 

knowledge, especially those that are tacit and informal, from the departing employee 

to other employees.  Thirdly, to establish an effective strategy for skill formation, 

labor retention must be high enough for the average length of service to provide a 

return on human resource development investment (Winterton, 2004: 371). 

  In Thailand, the shortage of nurses exists at the overall labor supply level, 

even though nurse density has increased in recent years.  As a result, even permanent 

nurses vacancies have remained unfilled.  Moreover, some RNs are changing 

occupations, moving outside healthcare, which decreases the workforce still further. 

  A shortage of nurses is currently a problem in several countries (Buchan, 

1994: 460).  These shortages have been precipitated by a number of factors, including 

demographic changes, for example, decreasing numbers of young females who have 

traditionally been the main source of recruitment to nursing and an increasing number 

of elderly people, who typically suffer from chronic illness (Buchan, 1994: 461).  At 

an organization level, however, turnover is the major contributor to the nursing 

shortage (Price and Mueller, 1981: 453).  This shortage is further increased by 

premature exiting from nursing.  Moreover, both high turnover and high resigning 

from nursing are also causes of the shortened length of working life.  An 

understanding of factors influencing turnover and early exit from professional work 

may allow identification of strategies to solve these problems. 

  A number of models have been developed to explain employee turnover 

behavior (Price and Mueller, 1981: 453; Parasuraman, 1989: 267; Weisman, 

Alexander and Chase, 1980: 341).  The common theme that emerges from these 

models is that such turnover behavior is a multistage process that includes attitudinal, 

decisional, and behavioral components.  Three major classes of determinants include 

individual factors, economic opportunity, and work- related factors. 

 

 2.4.1 Individual Factors 

  Because market productivity (wages) and household productivity vary over the 

life cycle, people vary the hours they supply to the labor over their lives.  In the early 

adult years, relatively fewer hours are devoted to work than in later years, and more 
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time is devoted to schooling.  In the very late years people fully or partially retire, 

though at varying ages.  In the middle years (say, 25 to 50) most males are in the 

workforce continuously but, for married women, workforce participation rates rise 

with age (Ehrenberg and Smith, 2002: 237). 

  Different life cycle stages have to be accounted for in assessing the career and 

domestic commitments of all employees, particularly in any culture that continues to 

place particular responsibilities on females during the child-rearing years.  If an 

employer is to make the most cost effective use of comparatively “expensive” 

employees (i.e., those such as nurses, in whom it has invested time and money in 

training), demand for career breaks and changing priorities of employees at different 

stages of their life-cycle must be accommodated. 

  In the nursing market, in addition to their working conditions, the short-term 

supply of RNs depends on personal preferences, the wages that can be earned, and 

factors affecting the value of nurses’ time in other activities, such as household 

income from other sources and the number and ages of children in home.  

(Phillips,1995: 567; Antonazzo et al., 2003: 465; Skatun et al., 2005: 60).  Increase in 

the value of RNs’ time in other activities reduces their likelihood of working.  

Research on nurses (Antonazzo et al., 2003: 470; Shield, 2004: 677) is consistent with 

research on women’s labor, particularly in terms of negative effects of age (Brewer, 

1996: 1; Buerhaus et al., 2000: 2949; Chiha and Link, 2003: 350), young children 

(Phillips, 1995: 567; Brewer,1996: 355; Chiha and Link, 2003: 349), and other 

household income (Blau et al., 2001: 120).  Moreover, regarding the correlations 

among individual attributes and turnover, Alexander et al. (1998: 415) found that  1) 

turnover among nursing personnel in long-term mental health units was a direct 

function of intention to quit, and intention to quit, in turn, was predicted by level of 

job satisfaction, 2) nursing personnel with particular background characteristics were 

more likely predisposed to hold certain attitudes toward their jobs, specifically, LPNs 

and nurses aides were less satisfied than RNs regarding autonomy and work hazards, 

and RNs were less satisfied than LPNs and aides with their workload, and 3) nursing 

personnel with higher levels of education were more disposed to exhibit higher levels 
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of satisfaction with their workload and lower levels of satisfaction with job hazards 

than nursing personnel with less education. 

  These studies also found that several background and demographic attributes 

of nursing personnel directly affected their intention to quit.  Gender, for example, 

affected turnover in terms of intention to quit.  Female nursing personnel were less 

likely to intend to quit than male counterparts.  Age, on the other hand, had a direct 

and negative path in terms of turnover, indicating that older nurses were less likely to 

voluntarily exit their units or programs than were younger nurses. 

 

 2.4.2  Economic Opportunity  

  In labor economic literature, the wage rate and probability of a job change are 

assumed to have a negative correlation (Parker and Rickman,1995:17-26), but impact 

of hours worked has been reported to be ambiguous (Antonazzo, Skatun, and Elliot, 

2003: 465-478).  The role of wages in nursing labor supply studies was recently 

reviewed by Antonazzo et al. (2003: 466) and Shields (2004: 464).  Evidence for a 

backward-bending supply response was mixed; as wages increased, RNs worked less 

because they could earn the same amount of money for less work (Brewer, 2006: 

347).  On the other hand, Chiha and Link (2003: 352) argue that wages have a minor 

effect on decisions to work and hours worked.  As nursing is a “caring profession,” 

other factors in addition to wages are likely to be important in determining nurses’ 

attachment to the job (Pudney and Shields, 2000b: 367-399).  However, if wages are 

not an incentive to RNs, it is important to understand factors other than wages in order 

to design appropriate policies to increase RNs workforce participation.  

  The traditional approach therefore views voluntary separation as a 

consequence of low job satisfaction combined with alternative labor market 

opportunities that are subjectively perceived as having higher utility and relative ease 

of movement to alternative employment (Price, 1977: 102).  

   Mobley’s model (1982: 84) involves eight stages before the intention to quit: 

evaluating the existing job, experiencing job dissatisfaction, thinking of quitting, 

evaluating the expected utility of search and cost of quitting, intention to search for 

alternatives, searching for alternatives, evaluating alternatives, and comparing 
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alternatives with the present job.  The last five stages effectively represent the 

component parts of perceived alternative opportunities, which include the alternative 

of withdrawal from the labor market as well as job opportunities.  But several studies 

have challenged the validity of the Mobley’s model on the basis of empirical 

evidence.  Hom et al., (1984: 141) developed an alternative network where job 

dissatisfaction leads to thoughts of quitting, which in turn encourages formation of 

decisions to quit and appraisal of the expected utility of job seeking and quitting.  

Some employees then simply leave, while others find alternative opportunities, which 

are then compared with their present position, and those finding better alternatives 

also leave. 

  While labor turnover is clearly associated with job dissatisfaction, the 

correlations explain only part of the variance.  Indigenous organizational variables, 

such as job dissatisfaction play a part in the decision to quit.  Exogenous factors also 

influence the decision to quit (Sussman and Cogswell, 1977: 477-87).  For example, 

those voluntary terminations are closely related to economic conditions (Ehrenberg 

and Smith, 2002: 341). 

 

 2.4.3  Work-Related Factors 

  A number of factors may influence nurses’ intention to leave the healthcare 

sector.  Work-related factors and wages may be key factors affecting a worker’s 

behavior.  If employers are not able to offer a salary competitive with those offered to 

workers with, for example, a similar education, they might have difficulty retaining 

staff.  Also, a high workload can increase pressure on workers and therefore increase 

quitting rates.  Generally, age and quitting are held to be inversely related, as age 

correlates with length of service and the acquisition of firm-specific capital leading to 

higher pay (Chiha and Link, 2003: 349-375; Gray and Phillips, 1996: 273-289). While 

younger workers can have higher quitting rates since they have lower investments in 

their job and community, this generalization need not always hold true since older 

workers’ quitting rates can rise when moves occur for promotion (Gray and Phillips, 

1996: 275). 
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  A review of the turnover literature shows that job satisfaction/dissatisfaction is 

widely regarded as the major contributor to turnover among nurses and has been 

reported to be one predictor of intent to stay or leave the field (Shields and Ward, 

2001: 677-701).  In Thailand, where there have been few studies of factors 

influencing nurse turnovers, Jaruporn Saengpoa (1999: iii) found that the intention to 

leave nursing in the Bangkok Metropolitan health sector was associated with 

professional commitment, job satisfaction, job burnout, and hardiness of personality.  

  Most dimensions of job satisfaction or working conditions affect turnover.  

Particularly, satisfaction with professional growth opportunities, autonomy, workload, 

and role clarity were significant predictors of intention to quit (Alexander et al., 1998: 

415-427).  Several studies have demonstrated the importance of distinguishing 

between job satisfaction and organizational commitment (Mowday, 1981: 120). 

However, studies that considered both factors found organizational commitment to 

have the stronger effect on turnover.  However, there are many possible reasons for 

nurses to be dissatisfied with their work.  For example, the nurse-physician 

relationship can have negative effects on nurse satisfaction and turnover (Rosenstein, 

2002: 26-34). Also, poor career advancement and training opportunities may have a 

stronger impact on intention to quit than workload or pay (Antonazzo, Skatun, and 

Elliot, 2003: 465-478).  

  According to present scientific evidence, night and shift work may be harmful 

to health and social functioning.  The physical strain of shift work is well 

documented.  An overview by Costa (1996: 9-16) reports that shift work, particularly 

night work, can disturb cardiac rhythms, interfere with work performance and 

efficiency over 24 hours, strain family and social relationships, and impair sleeping 

and eating habits.  Costa especially stresses that “shift and night work may have 

specific adverse effects on women’s health in relation to family roles and hormonal 

and reproductive functions.”  Ohida (2001:150), in a study of young female nurses in 

Japan, observed a significant association between working night shifts and using 

alcohol to help induce sleep, and between shift work and daytime drowsiness. 

  The NEXT study, which aimed to identify why nurses in Europe are leaving 

their professional early, found that work schedules of nurses is an important factor of 
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organizational and general workload that influences work satisfaction, health, and as a 

result, the intention to stay or to leave the job.  The study also found that nearly 28% 

of all nurses in Europe were dissatisfied with their work schedules with respect to 

their well-being, and 36% with respect to their private lives.  This was clearly 

associated with the frequency of “thinking of giving up the health care job.” 

Generally, the proportion of nurses who considered leaving their profession was 

significantly higher among those whose schedules included night shifts (Hasselhorn et 

al., 2003: 82). 

  Furthermore, there are a variety of shift systems differing in such important 

features such as, for example, length of the shift, timing (beginning and end of the 

shift), direction of rotation, or length of the work sequence or block.  These 

characteristics and the adequacy of work time organization with the workload should 

be studied in order to obtain more sound material on work schedules of nurses and 

their intention to leave. 

 

2.5   Conceptual Framework  

 

 This section specifies variables used in the Cox Regression analysis to 

investigate factors influencing the risk of leaving nursing.  Based on economic theory 

and Mobley’s model (1977: 57) of factors leading to decisions to quit, there are 

several factors that influence the individual’s decision of whether or not to change 

occupations or leave the nursing profession that affect the length of time spent in 

nursing and the RN workforce supply in the future.  These factors are very pervasive 

because they cover various aspect of life.  They involve not only demographic, 

psychological, social and economic characteristics but also include working 

conditions and job characteristics.  For the purpose of this study, these various 

characteristics are grouped into three groups: 1) demographic and socioeconomic 

factors, 2) working conditions and perceived benefits from a nursing career, and 3) 

work transition or job changing experience.  The relationships among factors can be 

illustrated as follows:
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Figure 2.3  Factors Influencing the Risk of Leaving Nursing  
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   CHAPTER 3 

 

RESEARCH METHODOLOGY 

 

 

 The research methodology presented in this chapter describes the research 

design, target population, sampling design, sources of data and data collection, and the 

three main statistical techniques used in the analysis, namely, Markov Chain Analysis, 

Survival Analysis, and Working Life Table.  

 

3.1  Research Design  

 

A retrospective research design was employed in this study.  Both primary and 

secondary data were collected.  The secondary data basically were used to describe the 

current situation of the RN workforce supply in Thailand.  The primary data, derived 

from a cross sectional sampling survey, were used to determine the factors influencing 

the risk for leaving nursing and to estimate the transition of working status 

probability. 

 

3.2  The Target Population 

  

The target population in this study were all of RNs aged below 60 years and 

holding an updated professional license from the Thailand Nursing and Midwifery 

Council (TNC). 
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3.3   Sample Size and Sampling Design 

 

For this study, a sample size was calculated as follows (Rosner,2006: 259): 

  n     = Z2α /2 p (1-p)/e
2  

  n adj  = n /(1-R) 

  n adj   = Sample size 

  α       = 0.05 

  Zα /2  = Confidence coefficient =1.96 

  p         = Attrition rate of RNs = 3.34% 

  e       =   Precision of estimation =0.01  

  R       =  Non-response rate = 40%  

 

Using a two-stage stratified random sampling technique, 2,000 samples from 

the total population of 97,942 RNs aged between 20-60 years who were registered 

with the TNC were selected.  For the first stage, the two types of employee, public 

sector and private sector, constituted strata, and 1,200 RNs in the public sector, and 

800 RNs in the private sector were randomly selected.  For the second stage, the 

public sector stratum was divided into four categories of job characteristics, namely: 

1) working as nurses in service, 2) working as nursing lecturers, 3) working in support 

functions, and 4) working in a job unrelated to nursing.  The private sector stratum 

was divided into 3 categories, namely: 1) working as nurses in services, 2) working as 

nursing lecturers, and 3) working in other occupations or not working.  In this second 

stage, 2,000 RNs were randomly selected and proportionally allocated into the seven 

categories of job characteristics as above.  They were also placed into four age groups; 

20-29, 30-39, 40-49, and 50-59 years (see Figure 3.1 and Table 3.1). 
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Total 97,942 Licensed RNs in TNC  Database

Public Sector
(Random Sampling 1,200 RNs)

Private Sector
(Random Sampling 800 RNs)

Service
(500RNs)

Lecturer
(300 RNs)

Supportive
Function
(200 RNs)

Not Related 
to Nursing
(200 RNs)

Service
(500RNs)

Lecturer
(100RNs)

Other 
Occupations
(200 RNs)

 

 

Figure 3.1  Sampling Plan and Sample size 

 

Table 3.1  Numbers of  Sample in Each Category of Job Characteristic and Age 

Groups 

 

Job Characteristic 
Age interval 

1 2 3 4 5 6 7 Total 

20-29 84 108 4 7 16 11 11 241 

30-39 206 265 100 41 67 87 51 817 

40-49 163 82 118 35 76 63 99 636 

50-59 47 45 78 17 41 39 39 306 

Total 500 500 300 100 200 200 200 2,000 

 

Note:  1= Working as nurses in the public sector, 2= Working as nurses in the private 

sector 3= Working as nursing lecturers in the public sector, 4= Working as nursing 

lecturers in the private sector 5=Working in a support function in the public sector, 6= 

Working in a job unrelated to nursing in the public sector, and 7 = Working in other 

occupations or not working 
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3.4  Sources of Data 

 

The secondary data included birth date, job characteristic, and workplace 

location at an individual level and were derived from the TNC database and personnel 

information from the Ministry of Public Health (MoPH) manpower database.             

The primary data were obtained from a sampling survey.  

 

3.5  Data Collection and Instruments 

 

3.5.1  Secondary Data Collection  

After approval from the TNC Board, data of all licensed RNs were obtained 

from the database.  The investigator reviewed each RN record and examined it for 

completeness, accuracy and validity of the data by comparing it with other sources.  

The Microsoft Access 2003 program was used to construct a new database for this 

analysis, consisting of 97,942 individuals and used to describe the RN workforce 

supply in Thailand as of 2008. 

 

3.5.2  Primary Data Collection  

Primary data were obtained from a sampling survey with a self-administered  

questionnaire.  Data from each respondent were collected anonymously using a code 

number and subsequently entered into a microcomputer and edited to increase the 

accuracy of data before processing and analysis.  In order to get information from 

those not responding the first time, the investigator contacted them by mail within       

2 weeks after the due date. 

 

3.5.3  Instruments 

Creating and developing a questionnaire for collecting data began with a  

review of documents and related research and collecting evidence on reasons for 

quitting or continuing to work in nursing.  In-depth interviews were conducted with 

10 RNs who were still working as nurses and with 10 RNs who had stopped working 

as nurses.  To test question validity, questionnaires the investigator sent to three 
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qualified persons in nursing/human resource management for their approval.         

After that the investigator had improved content and language in terms of precision 

and correctness of language, the second draft of the questionnaire was pre-tested on 

100 RNs, who answered the questionnaire individually.  The objective of the pre-test 

was to create clear, unambiguous questions and to ensure that the questions asked 

what was intended.  After that the obtained data was analyzed to determine the 

reliability of the questionnaire by measuring its consistency.  The K-R 20 technique 

was applied and showed a reliability of 78%.   

The final draft questionnaire used in this study was comprised of two main 

parts. The first part asked for demographic and socioeconomic data, including birth 

date, marital status, education and further education at a higher level, occupation of 

spouse, family dependency, and household income.  The second part asked for a 

working life history, record of geographical mobility, changes in job characteristics, 

and rationale for changes. 

  

3.6  Statistical Techniques Applied in the Analysis 

 

The analysis of data for this study was divided into four parts.  First, 

descriptive statistics were applied to determine the current situation of the RN 

workforce supply in Thailand.  Secondly, Markov Chain Analysis was applied to 

examine workforce mobility patterns across occupations and the probability of 

transition of working status.  Thirdly, a Cox Proportional Hazard Model was used to 

determine factors influencing the risks of leaving nursing.  Fourthly,  a Working Life 

Table was constructed to describe lifetime working patterns of RNs in Thailand .     

The three special techniques are described below. 

 

3.6.1  Markov Chain Analysis 

The Markov process is a stochastic process distinguishable by the fact that the 

current states of the system depend stochastically on only the immediately preceding 

state of the system (Prakorb Chirakitti, 1990: 1).  A stochastic process is defined to be 

simply an indexed collection of random variables {X}, where the index t runs through t
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a given set T.  Often T is taken to be the set of nonnegative integers, and Xt represents 

a measurable characteristic of interest at time t.  Markov chain has the following key 

property: A stochastic process {X} is said to have the Markovian property if  t

P{X =j⎜X= kt+1 0 0,X= k,…,X= k , X=i} = P{X =j⎜X1 1 t-1 t-1 t t+1 t= i} for t = 0,1,…, and every 

sequence i, j, k0, k, …, k (Hillier and Liebenman, 1990: 562). 1 t-1

   This Markovian property can be shown to be equivalent to stating that the 

conditional probability of any future “event” given any past “event” and the present 

state Xt = I, is independent of the past event and depends only upon the present state 

of the process.  The conditional probabilities P {X =j⎜Xt+1 t= i} are called transition 

probabilities.  If, for each I and j, 

 

P{X =j⎜X= i}= P{X=j⎜X= i}, for all t = 0,1,…,  t+1 t t 0

 

3.6.1.1  The One-step Transition Probabilities 

The one-step transition probabilities are said to be stationary and are 

usually denoted by pij.   Thus, having stationary transition probabilities implies that 

the transition probabilities do not change in time.  The existence of stationary (one-

step) transition probabilities also implies for each i ,j ,and n (n =0,1,2,…) 

 

 P{X =j⎜X= i}= P{Xt+ n t n=j⎜X= i}, for all t = 0,1,…,  0

 

These conditional probabilities are usually denoted by pij
(n) and are called 

n-step transition probabilities. Thus pij
(n) is just the conditional probability that the 

random variable X , starting in state i, will be in state j after exactly n steps (time unit). 

Because the pij
(n) are conditional probabilities, they must be non-negative, and since 

the process must make a transition into some state, they must satisfy the properties    

 

 pij
(n) ≥ 0 , for all i and j,    and  n = 0,1,2,…          

         ∑   p
M

(n) = 1  for all  i,   and   n = 0,1,2,… ij

 j=0

 

The Markov model in this study was introduced to analyze transitional 

patterns of RNs across working status. Working status transitions were classified into 

three groups.  Each group contained several functions, as illustrated in Table 3.2 
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Table 3.2  Group of Working Status 

 

Group of Working Status Functions 

Not working in nursing  Working in an occupation outside the health 

sector, studies leave, housewife and not 

working in the economic sector. 

Working in nursing  Working as nurses or nursing lecturers  

Working in support job Working as nurse administrators or professional 

academic or other support functions in the 

health sector 

 

 It is assumed that the probability of mobility among the group of 

occupations in the future depends only on the occupation at the present time. The 

occupational mobility patterns can be expressed through a one-step transition 

probability matrix as follows:  

               Current State 

     C0  C1  C2 

   C0 p p p00 01 02

    Previous State  C1  p p p10 11 12

   C2 p p p20 21 22 

 

Pij  = Probability of transition from state Ci to state Cj in the next state 

C0 = Not working in nursing 

C1 = Working in nursing 

C2 = Working in support job 

 

 The mover refers to the RNs whose current working status differs from 

their former one.  The non-mover is an RN who has held the same working status both 

currently and previously.  In this study, the investigator allowed one year and five 

years for unit time of movements from the previous state to the current state.  
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3.6.1.2  Predicting Future States Probability 

The benefit of obtaining the transition probability matrix in the Markov 

process is that it allows for prediction of future states.  The only requirement is that 

the specification of the initial state of the system and the Markov process be referred 

to as a chain, hence the name Markov chain.  The following equation is used to 

estimate future mobility when mobility occurs n times by calculating the transition 

probability  

 

PP

(n)  = Pn = P(Pn-1)  

n     =  the number of years mobility occurs 

P     =  one-step transition probability matrix 

PP

(n)  =  n-step transition probability matrix 

 

The probability of each type for each mobility after n moves is derived 

under the assumption that the one-step probability matrix P is constant over time. 

Thus the n-step transition probability matrix can be obtained by computing the nth 

power of the one-step transition matrix from the expression 

 

  PP

(n) n   = P• P… P= P

n-1 n-1      = PP =  PP 

 

3.6.1.3  Steady-State  Probability     

 The Markov process also provides the opportunity to calculate long run 

probabilities.  The term steady-state probability means that the probability of finding  

the process in a certain state, say j, after a large number of transitions tends to the 

value πj, independent of the initial probability distribution defined over the states 

(Hillier and Liebenman, 1990: 562).  The  πj’s can also be interpreted as stationary 

probabilities.  If the initial absolute probability of being in state j is given by πj (that is, 

P {X0 = j}= πj ) for all j, then the absolute probability of funding the process in state j 

at time n, n = 1, 2,…, is also given by πj ( that is, P {X0 = j}= πj ).  The probabilities 

can indicate the long run trend of RNs’ mobility as in the following steady-state 

equation: 
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  π> 0      j 

    , for j = 0,1,…,M,       =      ∑ π             π pj ijI 
i=0

 

∑  π
M

j  = 1     
j=0 

 
 

3.6.2  Survival Analysis 

Survival analysis is a class of statistical methods for studying the occurrence 

and timing of events.  It is very useful for studying a number of different kinds of 

events in both the social and natural sciences, including the onset of diseases, 

equipment failures, occurrence of earthquakes, automobile accidents, stock market 

crashes, job terminations, births, marriages, divorces, promotions, retirements, and 

arrests.  Because these methods have been adapted for research in different fields, the 

method also is termed sometimes differently such as “event history analysis” in 

sociology, “failure time analysis” in engineering, and “transition analysis” in 

economics (Allison, 1995: 1). 

  Survival analysis was designed for longitudinal data analysis about occurrence 

of events.  Given the fact that the best observation plan is prospective, one might start 

with observing a defined group of individuals at some well-defined point in time, 

following them for some substantial period of time, and recording the time at which 

the events of interest occur.   

The main reason why use survival analysis because of survival times are data 

that measure follow-up time from a defined starting point to occurrence of a given 

event, for example the time from beginning to the end of a remission period.  In this 

study survival times mean the time from start of working in the nursing profession up 

to the time of quitting nursing.  Standard statistical techniques cannot usually be 

applied because the underlying distribution is rarely normal and the data are often 

“censored.”  A survival time is described as censored when there is a follow-up time 

but when the event has not yet occurred or it is not known when it will occur (Bewick, 

Cheek and Ball, 2004: 389).  For example, if remission time is being studied and the 

patient is still in remission at the end of the study, then that patient’s remission time 
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would be censored.  If a patient for some reason drops out of a study before the end of 

the study period, then that patient’s follow-up time would also be considered to be 

censored. 

Approaches to Survival Analysis:  There are numerous methods for survival 

analysis to study event occurrence and its predictors. Life tables, Kaplan-Meier 

estimators, exponential regression, log-normal regression, proportional hazards 

regression, competing risks models, and discrete-time methods to name only a few. 

Sometimes these methods are complementary (Allison, 1995: 5). 

In survival analysis, the hazard function and the survivor function are the two 

fundamental tools for describing the occurrence and timing of events. The estimate of 

these functions provides answers to the two key descriptive questions: “When is the 

target event most likely to occur?” and “How much time passes before people are 

likely to experience the event?” (Willett and Singer, 2004: 201). 

1.  The Hazard Function 

When we want to examine the occurrence of an event, we may asking 

about the risk of event occurrence across time periods.  That answers the questions 

“whether” and “when” events will occur.  In discrete-time survival analysis, the 

fundamental quantity that represents the risk of event occurrence in each time period 

is called the hazard probability.  In each time period the pool of people still “at risk” 

of experiencing the event are identified, and the proportion of this group that 

experiences the event during the time period is computed.  The plot of the set of 

hazard probabilities against time yields the hazard function, or the risk of event 

occurrence. 

The hazard function is the probability that an individual will experience  

an event within a small time interval, given that the individual has survived from the  

beginning of the interval. The hazard function can therefore be interpreted as the risk  

of dying at time t. The hazard function, denoted by  h(t)  can be estimated using the  

following equation: 

 (Number of individual surviving at time t) x (interval width) 

h(t) =  
Number of individuals experiencing an event in the interval beginning at t 
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The hazard function is defined as:    

 
(3.1) Pr{t ≤ T < t+ Δ t ⎜T ≥ t} 

h(t) = lim  
Δ t    0 Δ t 

 

and similar to an alternative definition of the probability density function f(t). 

Instead of h(t) , some authors denote the hazard by λ(t) or r(t). 

Because the hazard function is central to survival analysis, it is worth taking some 

time to explain the distribution.  The aim of the definition is to quantify the 

instantaneous risk that an event will occur at time t.  Since time is continuous, the 

probability that an event will occur at exactly time t is necessarily 0, but the 

probability is that an event occurs in the small interval between t and t + Δ t.  One also 

might want to make this probability conditional on individual surviving time t. 

Because if individuals have already experienced the event, they are clearly no longer 

at risk of the event; thus, one only wants to consider those individuals who have made 

it to the beginning of the interval (t, t +Δ t). These considerations point to the 

numerator (Allison, 1995:  16): 

 

Pr{t ≤ T < t+ Δ t ⎜T ≥ t}  

 

The “conditionality” inherent in the definition of hazard is critical. 

It ensures that all individuals remain in the risk set until the last time period when they 

are eligible to experience the event (at which point when they are either censored by 

the end of data collection or experience the target event).  This conditionality is 

crucial, for it ensures that the sample hazard probability deals even handedly with 

censoring using all information available in the sample event histories but not 

overextending this knowledge beyond the time the researcher has the information for 

(Willett and Singer, 2004: 202). 

2.  The Survivor Function 

In addition, the hazard function serves to explore the conditional risk of  

events  occurrence  at  each  time  period,  and  it is  useful  to  cumulate  these period-by-

period risks to display the proportion of the sample that “survives” through each time 
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period and that does not experience the event. The term survival probability refers to 

this  proportion,  and  the  term survival  function,  S(t), is  defined  as  the  probability  of 

surviving  at  least  to  time t.  The  graph  of S(t)  against  t  is  called  the  survival  curve.   

The Kaplan-Meier method can be used to estimate this curve from observed survival 

times without the assumption of an underlying probability distribution. 

The survivor function, the probability density function (p.d.f.), and the 

hazard function are equivalent ways of describing a continuous probability 

distribution. Given any one of them, it is possible to recover the other two.              

The relationship between the p.d.f. and the survivor function is given directly by      

the definition in equation. 

 

           dF(t)   

       

 
Another simple formula expresses the hazard in terms of the  

p.d.f. and the survivor function:  

 
  

 

Together, equations (3.2) and (3.3) imply that  

 
    

 
 

Sample survivor functions summarize aggregate event histories.  

They are easily computed by cumulating the entries in the sample hazard function 

over time.  All sample survivor functions have a similar shape a monotonically  

non-increasing function of time.  The rate of decline can differ across groups, 

although the two sample survivor functions have similar shapes, the sharper decline 

among one group suggests that, in comparison to the other, they are at greater risk of 

experiencing an event. 

An important part of the survival analysis is to produce a plot  

of the survival curves for each group of interest.  However, the comparison of the  

(3.3) 

(3.2) 

dt dt

S(t) 

dt 
log S(t)   

(3.4) 

f(t)    =   =     -  
dS(t) 

h(t)     =      
f(t) 

d h(t)     =      -
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survival curves for two groups should be based on a formal statistical test called the  

log rank test and not on visual impressions (Altman, 1991: 365-369). 

 
3.6.2.1 The Cox Regression Model 

      The log rank test is used to test whether there are differences between 

the survival times of different groups but it does not allow other explanatory variables 

to be taken into account and it cannot be used to explore and adjust for the effects of 

several variables, such as age, and disease duration, known to effect survival. 

Adjustment for variables that are known to affect survival may improve the precision 

with which we can estimate the treatment effect. 

The regression method introduced by Cox is used to investigate several 

variables at a given time.  It is also known as proportional hazards regression analysis 

(Cox, 1972:187).  Cox’s method expresses the hazard as a function of the covariate 

values and does not assume a particular distribution for the survival time but rather 

assumes that the effects of the different variables on survival are constant over time 

and additive in a particular scale.  Therefore in this study the Cox Regression was 

applied to estimate causal models in which the risk of leaving the nursing profession 

depends on covariates. 

How does regression differ from Cox’s method?  If one wants to 

describe the relationship between the values of two or more variables, one can use a 

statistical technique called regression.  If one has observed the values of two variables, 

say X (age of children) and Y (height of children), it is possible to perform a 

regression Y on X and investigate the relationship between a dependent variable (the 

height) based on the explanatory variable (the age of children).  

In case more than one explanatory (X) variables needs to be taken into 

account the method is known as multiple regressions.  The Cox’s method is similar to 

the multiple regression analysis, except that it allows taking more than one 

explanatory variable into account at any one time.  In this model, the dependent 

variable is a “hazard”.  The hazard is the probability of dying or experiencing the 

event in question.  
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  In Cox’s model no assumption is made about the probability distribution 

of the hazard.  However, it is assumed that if the risk for dying at a particular point in 

time in one group, then at any other time it will still be twice that in the other groups 

(Bewick, Cheek and Ball, 2004: 392).  In other words, the hazard ratio does not 

depend on time. 

  The model can be written as: 

 

  ln h(t) = ln h(t) + bx…+ b0 11 p xp     or 

  h(t) = b
    

      ln 

    

 where h(t) is the hazard at time t ; x1, x2,…xn  are the explanatory 

variables , and h0(t)  is the baseline hazard when all the explanatory variables are zero, 

and analogous to the intercept in ordinary regression(since exp0=1). The coefficients 

b1, b2 ,… bn give the proportional change that can be expected in the hazard, related to 

changes in the explanatory variables. They are estimated by a complex statistical 

method called maximum likelihood. 

   The assumption of a constant relationship between the dependent 

variable and the explanatory variables is called proportional hazards. Because hazard 

measures the instantaneous risk for an event, and it is difficult to illustrate it from 

sampled data, instead, the cumulative hazard function H (t) can be examined. This can 

be obtained from the cumulative survival function S(t) seen below: 

  

 H(t) = -ln S(t)   

 
3.6.2.2  Conclusion 

Survival analysis provides special techniques that are required to 

compare the risks for death or of some other event, associated with different 

treatments or groups, where the risk changes over time.  In measuring survival time, 

the start and end-points must be clearly defined and the censored observations noted. 

Only the most commonly used techniques are introduced in this review.  

 Kaplan-Meier provides a method for estimating the survival curve.  The log rank test 

provides a statistical comparison of two groups, and Cox’s proportional hazards 

h0(t) 
1x1…+ b xp p
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model allows additional covariates to be included.  Both of the latter two methods 

assume that the hazard ratio comparing two groups is constant over time. 

 

3.6.3  Constructing a Working Life Table 

The life table is a statistical and powerful device used by demographers, 

actuaries, public health analysts, and many others in related fields to estimate and 

present the mortality experience of a population aggregate (Pramote Prasartkul, 2000: 

194).  Life table techniques are sometimes the only way to obtain estimates of certain 

statistics describing mobility and career characteristics of a population, especially 

those related to rates of event, duration of time spent in an activity, and rates of 

attrition or exit from a population due to death, retirement, job changing, etc. even 

when we have not observed the full lifetimes of the population (National Research 

Council, 1994: 3).  Summary statistics from the life table analysis permit researchers 

to answer question such as “what is the probability that a man aged 30 years old will 

survive to his retirement age (say, 65)?,” “what is the average number of years of life 

remaining for women who have just reached their 20th birthday?” 

The life table method is applicable for the analysis of not only mortality but 

also other statistical processes such as a continuous or discrete time Markov process 

involving an attrition from (death) or an accession to (life) or a certain status in the 

life-course (Phang, 2006: 1).  Thus the life table method can also apply, for example, 

to marital life which can include such state space as “never married,” “married,” or 

“widowed,” and also to working life, which can include status changes throughout the 

life course such as “working” or “not working.”  Moreover, life table methods provide 

a useful tool for organizing various age-specific rates (rates of entering the labor force, 

changing jobs, moving abroad, retiring, and dying) into a logical framework, which 

can then be used to make projections of various characteristics of a population, such 

as its age distribution. 

The life table analysis applied to working life, in particular, is called  

“working life table”.  The basic or conventional life table model follows a closed 

group (or cohort) from birth to the death of its last member while a working life table, 

particularly an “increment-decrement working life table,” follows a closed group 
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throughout life and through the statuses typically state/space defined (1) active 

(working, participating, or employed), (2) inactive (not working, not participating, not 

employed), or (3) dead.  

The conventional working life table, when completed, provides a detailed 

description of the age structure of labor force participation, net accessions to and 

withdrawals from the labor force, and expectations of working life.  However, the 

conventional life table method is limited when applied to a process whose intrinsic 

nature is dynamic, such as the female workforce. 

The increment-decrement working life tables or multi-state life table 

techniques were developed afterwards to overcome the shortcomings of the 

conventional life table.  In a multi-state life table, the states are defined to be multiple 

and transient, which allows to estimate state-specific transition rates and life 

expectancies. They reflect the implications of a clearly specified set of behavioral 

rates and provide detailed measures of the flows between labor force statuses.          

No seriously biasing approximations are introduced into the calculation of summary 

measures of labor force experience (Schoen and Woodrow, 1980: 297).   

 

3.6.3.1  The Mathematics and Statistical Component of the Life Tables 

   In general, the probability of dying in the age interval x to x+n, denoted 

by the symbol nqx, is  the basic quantity used in constructing the conventional life 

table and the anatomy of the other quantities can be described as follows:  

 1.  (x, x+n): Age interval  

Refer to the period of life between two exact ages: x and x+n (if x=1 

and n=1 then, the period between age 1 and age 2). 

 2. (nqx) : Mortality in the age interval  

Refer to the probability that a person who is alive at the beginning of 

the interval, i.e., at x, will die (exit) before reaching the end (x+n) of the age interval. 

 3. ( lx) : Number of those alive at the beginning of the age interval  

Refer to the one usually starts with an arbitrary number of newborns 

(starting number of people says “Radix”) such as 1,000 or 100,000. 
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4. (ndx) Number of those dying in the age interval  

Refer to the number of persons in the group in question of being alive 

and who die within the indicated age interval x to x+n. 

5. (nLx): Total number of person-years of life lived in the age interval  

Refer to the number of years of life lived by the population aggregate 

or group in question of being alive within the indicated age interval.  If deaths are 

uniformly distributed over the age interval, one may assume that each person who 

died in the interval have lived on the average ½ (n) years in the age interval. 

6. (Tx): Total number of persons-years live 

Refer to total number of persons-years of life remaining in the group 

of question after surviving till the beginning of the indicated age interval. 

7. (ex): Life expectancy  

Refer to the average number of years of life remaining for the group 

in question after reaching the beginning of the age interval indicated. 

The life table quantities described as above can be computed as follows:  

 

(ndx) =  ( lx)- ( l )   x+n

(nq dx) =  (nx)/ ( lx) 

( l ) = ( lx+n x) (1- (nqx)) = ( lx) - (ndx) 

(nLx)  = (n/2)( ( lx) +( l )) x+n

(T Lx)   = ∑i (n x) (i = from x to z) 

(ex)  =  (Tx)/ ( lx) 
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Table  3.3  Example: Life Table for a Hypothetical Population With a Life Span of  

Four Years 

 
( l(x,x+n) x) (nqx) (ndx) (nLx) (Tx) (ex)   

0-1 100,000 0.2 20,000 90,000 238,000 2.38 

1-2 80,000 0.1 8,000 76,000 148,000 1.85 

2-3 72,000 0.5 36,000 54,000 72,000 1.00 

3-4 36,000 1.0 36,000 18,000 18,000 0.5 

 

3.6.3.2   Data input to construct the increment-decrement life table. 

  The increment-decrement life tables show combined effects of mortality 

and labor force mobility rate on lifetime labor force involvement.  The mortality 

estimates used in this study are the average of RNs mortality rates between 1999 and 

2005 calculated from the personnel database of the Ministry of Public Health.          

The construction of the increment-decrement life table is based on the conventional 

life table, but more detailed data on the labor force status requires, particularly, 

information about changes in the labor force status of individuals between two points 

in time. (5 years apart in this study) (See Table 3.4)  

 

Table 3.4  Labor Force Changes for Each Age Group 

 
State at time 2  age  x+1   

Not working 

nursing  

Working in 

nursing 

Working in 

support job 

Not working in nursing Inactive Active Support 

Working in nursing Inactive Active Support 

Working in support job Inactive Active Support 
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 The additional functions in increment-decrement life table include: 

  1. Transition probabilities in a steady state (px) were developed using a  

Markov chain calculation at a given age.  That indicated the likelihood that an 

individual of a given age will be classified in each of the three possible states within 

any age group for which a table has been calculated:    

(ipix + 
ipax + 

ips  
x  = 1) ,(

apix +
apax + 

aps s
x  = 1) and ( p

i
x +
spax +

spsx  = 1) 

 

Where:       i  =   Not working in nursing (inactive) 

 a  =  Working in nursing (Active) 

 s  =   Working in support job (Support) 

Then a probability of transition between specified status at age x (pa′x)  

can be calculated from  pa′x = ½ (p
a + pax-1 x) 

2. The number of persons surviving from age x to x+1 in each labor 

force status (il x , 
al x, 

sl x) is calculated from 

(l x ×  
ipi′x), (l x ×  

apa′x) and (l x ×  
apa′x) 

3. Stationary population in nursing (Lax), does not work in nursing (L
i
x), 

or working in support job (Lsx) is indicated as the number of “person years” lived by 

the group in any status as it passes through the given age. Stationary population 

should be precisely half the sum of those alive at the beginning and at the end of that 

interval: (n/2)( (al x) +( 
al )).  x+1

4. Total number of years expected to be worked in nursing in the future 

by a group of lx person now age x calculated from  

   
 

 

5. Working Life Expectancy (eax) can be calculated from summing 

person years of working in nursing from age x to the end of the table, and dividing the 

result by the number of total persons alive at exact age x as follows:   

       

                     

       
lx 

 

∑Lax
a e=x  g  eax = =Tax/ l x

∑ L
∞ 

a
Ta x+ t x = 

t=0 

∞ 
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Construction of the increment-decrement working life table involves 

taking age specific transition rates (job changing, unemployment, retirement, and 

death rates) prevailing during a particular period and applying them to hypothetical or 

synthetic cohorts of people (actually a “synthetic” cohort of new RNs).  Probabilities 

are then calculated at entrance or exit from a state and length of time spent in various 

states.  That is, time records of movements between labor force states (active, not 

active or employed, not employed, out of the labor force, etc.) over the life course are 

needed.  The data could be either repeated as cross-sectional or, more ideally, 

longitudinal data, even though for the micro-level analysis, the latter is a must.          

In turn, the increment-decrement working life table provides dynamic measures of 

flows between labor force states, not being contingent on the conventional assumption 

of unimodality, and can be applied to female data without any reservations (Hoem and 

Fong, 1977: 1; Wilelkens, 1987: 20). 

 

 

 

 



 

CHAPTER 4 

 

THE CURRENT SITUATION OF REGISTERED NURSE 

WORKFORCE SUPPLY IN THAILAND 

 

In this chapter, the current situation of the registered nurse workforce supply 

in Thailand is described, including the size of the RNs workforce, age distribution, job 

characteristics, and workplace.  Secondary data for this situational analysis derived 

from the Thailand Nursing and Midwifery Council (TNC) license database, and in 

order to ensure accuracy, the investigator verified these data with other national health 

workforce databases, namely, those belonging to: 

1. the Office of the Civil Service Commission (OCSC)  

2. the personnel information system of the Ministry of Public Health (MoPH) 

3. the Bureau of Policy and Strategy, Permanent Secretariat Office of the 

MoPH 

4. the Health Workforce Development Plan of the Praboromarajchanok: 

Human Resource Development Institute, Office of the Higher Education Commission 

and National Nursing Education Committee. 

The results of the data analysis are given below. 

 

4.1 Size of the RN Workforce Supply in Thailand 

 

4.1.1  Registered Nurses in Thailand 

 

In Thailand, nurses are categorized as registered nurses (RNs) and technical 

nurses (TNs).  RNs obtain a first class license after receiving an associate degree or 

completing a baccalaureate nursing program and passing a licensure examination 

approved by the TNC. 
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4.1.2  The Registered Nurse Population in Thailand 

  

According to TNC data, as of December 31, 2005, preliminary information 

showed that there were 150,430 RNs registered in Thailand, 87.15% of them (131,100 

individuals) had valid data that were available for analysis.  Among the latter, 76.79% 

(100,671 individuals) were registered nurses (RNs) and 23.21% (30,429 individuals) 

were technical nurses (TNs).  Almost all registered nurses in Thailand were under 60 

years of age (97.29%) while 2.71% were older than 60 (details shown in Table 4.1). 

 

Table 4.1  Licensed RNs in December 2005 

 

Registered Nurses (RNs) Number (persons) Percentage 

Age less than 60 years 97,942 97.29 

Age more than 60 years 2,729 2.71 

Total 100,671 100 

 

4.1.3  Changes in Workforce Supply between 2000 and 2005 

 

Thailand’s nursing workforce consisted of 72,956 RNs in 2000 and increased 

to 97,942 RNs in 2005.  The number of RNs in the workforce grew steadily from 

2000 through 2005, with annual increases of 6.55%. (Figure 4.1).  Although there 

were increases in the number of RNs, the rate of increase declined from 8.34% in 

2000 to 4.19% in 2005 (Table 4.2). 
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Table 4.2  Changes in Workforce Supply between 2000 and 2005 

 

Year No. of 

RNs at the 

beginning 

year 

New 

licensees 

(person) 

No. of 

RNs Lost* 

(persons) 

Loss Net 

increase 

Increase rate of 

RNs in 

workforce (%) 

Rate 

(%) of RNs 

(persons)  

2000 72,956 7,804 1,718 2.35 6,086  

2001 79,042 8,500 2,859 3.62 5,641 8.34 

2002 84,683 8,148 3,245 3.83 4,903 7.14 

2003 89,586 6,893 2,475 2.76 4,418 5.79 

2004 94,004 7,843 3,905 4.15 3,938 4.93 

2005 97,942 7,169 NA** NA** NA** 4.19 

Total  46,357 14,202 16.72 24,986  

Average  7,725.2 2,840.4 3.34 4,997.2 6.55 

 

 

Note: *Number of RNs Lost = (number of RNs in early year n + number of new licensees in  

year  n)-number of RNs in year n+1 

   ** NA = Information not available 

 
The figures given in Table 4.2 were derived from the TNC license database, 

and the number of newly graduated RNs from four-year nursing programs and the 

two-year continuous nursing program were obtained from the Office of the Higher 

Education Commission and the Praboromarajchanok, Human Resource Development 

Institute.  From 2000 to 2005, the average number of graduated nurses who also got a 

license was 7,725 persons per year.  Forty-five percent of these graduates were TNs 

who had continued to upgrade their education, receiving a bachelor degree and 

becoming RNs.  Although the average of newly graduate RNs was 7,725 persons per 

year, unfortunately, there were 2,840 RNs per year were lost from the registration 

system, resulting in a net increase of only 4,997 RNs per year. 

In 2000, 2.35% of RNs left nursing.  This percentage increased to 4.15% in 

2004.  Within this five-year period, approximately 14,202 RNs left their profession 
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due to retirement and expiration of their licenses, which amounted to an average loss 

of 3.34 % of RNs per year.   
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Figure 4.1   Increase Rate of RNs Workforce in Thailand, 2001 to 2005  
 

4.2  RNs’ Workplace and Employment Status 

 

This study found that most RNs were employed in the public sector and that only 

11.67% were privately employed.  Hospitals employed the greatest share of RNs, with 

90.30% of RNs working in hospitals.  Only 3.79% were not working in their 

profession, and 3.39% were working as nursing lecturers in nursing schools, while 

2.52% were working in support units in the healthcare sector.  According to the TNC 

database and the personnel database of the Ministry of Public Health (MoPH) for 

2005, 71,290 RNs (72.77%) were employed and worked in units under the Ministry of 

Public Health. (Details of their workplaces are shown in Table 4.3) 
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Table 4.3  Percentage of RNs Categorized by Workplace and Employment Status 

 
Public Private Total 

Work Places 
Number % Number % Number % 

Nursing service 

facilities 

79,416 81.10 9,024 9.20 88440 90.30 

Nursing schools 2,851 2.91 472 0.47 3323 3.39 

Support units 2,468 2.52 - - 2468 2.52 

Not related to nursing 1,753 1.80 1,958 2.00 3711 3.79 

Total 86,698 88.33 11,244 11.67 97,942 100 

 
 
4.3  An Age Structure of RNs 

 

In Thailand, traditionally, relatively few men are licensed as RNs, comprising 

only 5.94%.  In terms of age, there is a continuing trend toward older RNs.  It can be 

seen from Figure 4.2 that there will be a shift toward an ageing workforce structure in 

the near future.  There are at least two factors that can account for this shift. 

First, the production of RNs was reduced by approximately 32% from 1999 to 

2005, in both public and private nursing schools, resulting in a decline of new RNs, 

who are typically 22 years old when they graduate. 

Secondly, there has been an increase in the number of RNs who were technical 

nurses (TNs) who upgraded their education to complete the two-year continuing 

nursing program and become RNs.  Approximately 45% of new RNs come from the 

pool of TNs, who on average are 35 years old when they graduate.  
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Figure 4.2   Age Structure of Active License Status of RNs in 2005  

 

4.3.1  Age Distribution of RNs Classified by Their Job Characteristics 

RNs working in the public and private health sectors are categorized according 

to age and job characteristics in Table 4.4  

 
Table 4.4   Percentage of RNs in 5 Years Age Group Classified by Job Characteristics  

 
Public Sector Private Sector 

Age Nurse Lecturer Support 

work  

Not 

working 

Nurse Lecturer Not 

(year) (n=79,416) (n=2,851) (n=9,024) (n=472) working 

(n=2,468) (n=1,753) (n=1,958) 

20-24 0.71 0.68 4.54 0.34 1.68 0.76 0.31 

25-29 18.81 3.98 3.22 6.10 22.63 5.73 7.46 

30-34 23.98 78.95 9.02 14.77 27.64 20.99 17.25 

35-39 78.54 79.03 20.47 20.71 22.04 22.90 27.22 

40-44 21.59 18.86 29.02 21.51 11.37 19.08 20.89 

45-49 8.94 16.62 17.67 17.28 6.58 13.36 11.75 

50-54 4.87 12.84 13.13 14.20 4.72 11.83 10.47 

55-59 2.56 9.03 5.93 5.08 3.34 5.34 4.68 
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An overwhelming majority of RNs, about 88.3%, were working in the public 

sector.  Seventy-eight percent of those aged between 35-39 were working as nurses, 

79.03% were working as lecturers, 20.47% were working in a support capacity and 

20.71% were not working in nursing at all.  Only 11.7% of RNs were working as a 

nurse in the private health sector; 27.64% were between 30-34, of those aged between 

35-39, 27.22% were working as lecturers, and 27.22% were not working in nursing at 

all.  It should be noted, that quite a high proportion of RNs between 35 to 44, who 

were highly skilled and had a lot of experience in the nursing profession, were 

nevertheless most likely to change from nursing to support jobs or to leave their 

nursing career altogether.  A number of studies have explored this phenomenon and 

concluded this attrition results from exhausting work schedules, night shifts, and the 

fact that quite a number of nurses in this age group change their priorities and leave 

their profession because they prefer to take care of their families (Saether, 2005: 274).  

 
4.3.2  Average Age of Active RNs in Different Job Types 

An average age of active RNs in Thailand is 37.82 years (SD 7.93).  This 

might vary across job characteristics, as shown in Table 4.5 

 

Table 4.5  Average Age of Active RNs in Different Job Types  

 

Job type Mean(SD) Minimum  Maximum  

Nurses in public health services 37.5 (7.7) 20.0 60.0 

Nurses in private health services 36.3 (7.9) 22.2 60.0 

Lecturer in public nursing schools 42.4 (8.5) 22.3 60.0 

Lecturer in private nursing schools 41.0 (8.1) 24.3 59.9 

Support jobs in public sector 42.4 (7.9) 21.6 60.0 

Not related to nursing in public sector 42.0 (7.9) 20.8 59.9 

Not related to nursing in private sector 40.5 (7.8) 20.7 59.9 

Total 37.82(7.93) 60.0 20.0 
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RNs who were working in the private health sector had the lowest average age 

(36.3 years, SD 7.90) while RN lecturers in public nursing schools and RNs who 

worked in a support job had an average age of 42.4 years (SD 8.50 and 7.90, 

respectively).  This figure indicates that most of lecturers and RNs who were engaged 

in support jobs, may have formerly provided nursing care in patient services units 

when they were younger, but later switched to less physically demanding jobs.  

The table above, giving the average age of active RNs working in both public 

and private health sectors, clearly demonstrates that there is a shortage of younger 

RNs in the healthcare delivery system.  The number of newly graduated RNs 

decreased during the economic crisis in 1997. This in addition to the government 

policy to reduce the number of civil servants affected the 30% decrease in RNs from 

1999 to 2005.  In order to increase the RN workforce in the short run, TNs were given 

support so that they could attend two-year continuing programs in order to become 

RNs.  By the time such RNs graduated, they were typically 35 years old, as mentioned 

before.  In conclusion, the average age of RNs has increased and can be categorized 

according to working unit, as shown in Table 4.6 

    
Table 4.6   Average Age of Active RNs Classified by Working Unit 

 

Working unit Mean(SD) Minimum Maximum 

Under Ministry of Public Health    

-Department of Medical Services 39.9 (8.3) 20.8 60.0 

-Department of Disease Control 43.0 (8.8) 25.1 59.7 

-Department of  Mental Health 41.8 (8.0) 24.4 59.7 

-Department of Health 43.2 (8.4) 25.2 59.5 

-Regional hospital 37.9 (8.1) 21.1 60.0 

-General hospital 37.3 (7.8) 20.2 60.0 

-Community hospital 36.1 (6.3) 20.0 60.0 

Under the Ministry of Defense 39.7 (8.4) 23.0 60.0 

Under the Ministry of Finance 45.2 (8.4) 28.9 59.8 

Under the Ministry of Education 39.1 (8.9) 22.8 60.0 
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Table 4.6 (Continued) 

 

Working unit Mean(SD) Minimum Maximum 

Under Ministry of Justice 39.9 (8.6) 25.7 58.9 

Under the Ministry of transportation 50.2 (7.0) 33.0 57.6 

Under the Ministry of Interior 53.8 (5.5) 40.5 59.8 

Royal Thai Police Headquarters 39.7 (8.4) 20.4 60.0 

Thai Red Cross 39.0 (9.0) 21.4 59.9 

Independent organization 36.5 (7.3) 23.0 59.1 

Private hospital 36.3 (7.9) 22.2 60.0 

Bangkok Metropolitan 38.7 (8.7) 23.8 59.9 

Municipality 39.2(9.0) 28.1 59.7 

State Enterprise 45.6 (10.5) 24.0 59.7 

 

From Table 4.6, it can be seen that RNs working in institutions under the 

Ministry of Interior had the highest average age, 53.8 years (SD 5.5), and RNs 

working in community hospitals under the Ministry of Public Health had the lowest 

average age, 36.1 years (SD 6.1). 

Most working units are probably faced with the problem of an ageing 

workforce and a serious decrease in the number of RNs when their RN staff reach 

retirement age.  This will be most obvious for the health sectors under the Ministry of 

Finance, Ministry of Transportation, Ministry of Interior, and State Enterprises since 

the average age of the RNs in each is already more than 45 years.  The impact of 

attrition of highly skilled nurses due to retirement will be felt within the next 5-10 

years.  In addition, RNs working in healthcare facilities under the Department of 

Disease Control (Department of Mental Health), Department of Health, and 

Department of Medical Services have a higher average age compared to the RNs 

working in regional hospitals, general hospitals, and community hospitals under the 

Office of the Permanent Secretary of the Ministry of Public Health.  RNs working in 

these healthcare facilities are highly skilled and specially trained to care for patients 

with exceptional diseases.  It must be expected that a large number of these well 
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trained and specialized nurses will retire within the next ten years creating a serious 

lack of well trained and highly experienced staff, which cannot easily be replaced in a 

short time. 

The problem of an ageing nursing workforce is not only a problem facing the 

healthcare system in Thailand but is one that affects many other countries as well, 

some more and some less.  According to 2002 figures, the average age of nurses in 

Asia is significantly different from North America and Europe (International Council 

of Nurses, 2002d: 1). The average age of nurses in Asia ranges from 25 to 35 years. 

For instance in the Philippines it is 25 years, and in Macau and Mongolia it is 35 years 

(International of Council of Nurses 2002c:1).  But in Australia, from a survey 

conducted in 1996, the average age of nurses at that time was 40, which is less than 

for nurses in North America, where the average age was 45 years (Australian Labor 

Force Unit, 1999: 2).  In the UK, in 1998, 20% of nurses and midwives were aged 

over 50. (Buchan, 1999: 818).  For other countries in Europe the average age of 

nurses was also high, for instance, 42.7 in Denmark, 43.4 in Norway, 44.7 in Sweden, 

and 44.0 in Iceland.  Nurses in the United States had an average age of 43.3 years, and 

it is expected that it will increase in the next 10 years, to 45.5 years.  In 2020 more 

than 40% of the nursing workforce in UK will be over 50 years (Buerhaus, Staiger 

and Auerbach, 2000: 2949).  The main cause for the upward shift in the average age 

of nurses in developed countries is that relatively few young people are entering the 

nursing profession (Buchan, 1999: 318). 

 

4.4  Geographical Distribution of the RNs Workforce 

 

The geographical distribution of the RNs workforce, indicated by the density 

of RNs, is an indicator of the efficiency of health workforce distribution.  In 2005, 

there was one RN for every 703 people in the whole country.  The density of the nurse 

workforce in different areas is shown in Table 4.7 
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Table 4.7  Density of RNs in Different Regions of Thailand 

 

No. Region Population* 

(persons) 

No. of RNs RN per 

population 

1. Northeast 21,225,290 18,297 1160.04 

2. North 11,746,836 15,900 738.79 

3 South 8,208,883 12,231 671.15 

4 Central 14,509,337 23,635 613.89 

5 Bangkok Metropolitan 6,472,300 18,377 352.19 

Whole Country 62,162,646 88,440 702.87 

 
Source: * Mahidol University Population Projections for Thailand, 2005-2025: March 2006  

Revision 

 

Table 4.7 shows that the average density of RNs in 2005 was 1 RN per 703 

people.  If “sufficient” RN distribution is based on the WHO recommendation for 

developing countries, then there should be 20 RNs for every 10,000 people (1 RN for 

500 people) or 35,000 RNs in the year 2005.  Thus the density of RNs in the 

Northeast is especially insufficient at 1 RN for 1,160 people.  There are ten provinces 

with the lowest density of RNs located in the Northeast and ten provinces with the 

highest density of RNs; Bangkok ranks first followed by Sing Buri and Phuket 

provinces (Table 4.8 and Table 4.9). 
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Table 4.8  Provinces with the Lowest Density of RNs 

 

No. Province Population 

(persons) 

No. of RNs RN for 10,000 

people (persons) 

1. Nong Bua Lam Phu 489,418 278 5.7 

2. Buri Ram 1,519,872 1,001 6.6 

3. Surin 1.354,680 907 6.7 

4. Si Sa Ket 1,433,398 981 6.8 

5. Maha Sarakham 969,626 685 7.1 

6. Phetchabun 988,604 720 7.3 

7. Chaiyaphum 1,121,614 849 7.6 

8. Nong Khai 896,523 690 7.7 

9. Kalasin 939,158 734 7.8 

10. Roi Et 1,285,204 1,018 7.9 

 

Table 4.9  Provinces with the Highest Density of RNs 

 
No. Province Population No. of RNs RN for 10,000 

people (persons) (persons) 

1. Bangkok 6,472,300 18,377 28.4 

2. Sing Buri 241,764 637 26.3 

3. Phuket 252,185 617 24.5 

4. Chon Buri 1,056,508 2,548 24.1 

5. Trat 224,151 522 23.3 

6. Phangnga 238,628 552 23.1 

7. Nakhon Nayok 247,912 556 22.4 

8. Chiang Mai 1,541,956 3,301 21.4 

9. Saraburi 586,918 1,232 21.0 

10. Ranong 163,372 340 20.8 
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From Tables 4.8 and 4.9 it can be seen that Nong Bua Lam Phu had the lowest 

density of RNs (5.7 RNs for every 10,000 people; while Bangkok had highest density 

(28.4 RNs for every 10,000 people, five times higher than Nong Bua Lam Phu 

province.  Thus, it can be concluded that the health providers in the Northeast region 

are still facing a shortage of RNs just as they have in the past.  The five provinces 

with the lowest density of RNs are all located in the Northeast.   

®The program ArcView9 was used for displaying the different density of RNs 

per population within the different areas of the country in Figure 4.3. The ratio of 

nurses to population was categorized into five levels as follows: 

1. lowest density areas–5.7-8.7 RNs for every 10,000 people 

2. low density areas–8.8-12.2 RNs for every 10,000 people 

3. moderate density areas–12.3-16.4 RNs for every 10,000 people 

4. high density areas–16.5-21.4 RNs for every 10,000 people 

5. highest density areas–21.5-28.4 RNs for every 10,000 people 
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Figure 4.3  Density of the RN Workforce in Thailand, 2005 (RNs:10,000Population) 

 

4.5  Loss of RNs Active License Status  

 

4.5.1  Loss Rate of Active License Status of RNs in the year 2000-2004  

 In the years 2000-2004, the loss rate of RNs resulting from retirement and not 

renewing their licenses kept rising, as illustrated in Figure 4.4 
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Figure 4.4   Loss Rate of Active License Status of RNs, 2000 to 2004 

 
In Figure 4.4, the loss of RNs from the TNC registration system increased 

from 2.35% in the year 2000 to 4.15% in the year 2004 (see Table 4.2).                  

This represents an average annual loss rate of 3.34 % during the period 2000-2004.  

The loss of RNs began increasing in 2001 and reached a peak in 2004 due to the fact 

that in 2001 the proportion of RNs aged 50-60 increased so that in the following years 

the retirement rate was quite high and kept rising.  

 

4.5.2  The Pattern of Losses of RNs from the Public Sector 

In this study, the investigator analyzed the pattern of loss of RNs from the 

public sector based on the secondary data of 2,011 RNs under the Office of the 

Permanent Secretary of the MoPH, who resigned from nursing during the fiscal years 

1998 to 2005.  The investigator co-operated with a staff member in the Personnel 

Registration unit and realized that the record system was in perfect order from the 

year 2000 onwards, so the investigator decided to use this information on RNs from 

2000-2005 to be the target group for more detailed studies because the records 
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contained 80% complete information.  The results of the analysis are given in the 

following:  

1.  A total number of 2,011 RNs resigned from the public health sector during 

the years 1988-2005.  The highest loss rate, 20.4%, was observed in the year 2004.  

 
Table 4.10  RNs Who Resigned from the MoPH during Fiscal Years 1998 to 2005  

 

Year Number of RNs resigned % 

1998 24 1.20 

1999 197 9.80 

2000 221 11.00 

2001 350 17.40 

2002 219 10.90 

2003 252 12.50 

2004 410 20.40 

2005 338 16.80 

Total 2,011 100.00 

 

The proportion of RNs who resigned from nursing fluctuate, increasing during 

2000-2001 and decreasing in 2002 but increasing again during 2003 to 2004 and then 

decreasing in 2005 again related to the government policy of early retirement was 

uncertain during these years.  The percentage of RNs who resigned in 2000-2004 is 

also illustrated in Figure 4.5 
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Figure 4.5  Proportion of RNs Who Resigned from the MoPH from 1998 to 2005 

 

2. Age of RNs at the date of resigning from nursing career, illustrated in  

Table 4.11 

 
Table 4.11  Percentage of RNs Who Resigned Classified by Age Group 

 
Age group Percentage (n=2,011) 

0.80 ≤ 24 years 

25-29 years 13.20 

30-34 years 19.90 

35-39 years 16.90 

40-44 years 9.20 

45-49 years 5.50 

50-54 years 8.80 

55-59 years 40.00 

≥ 60 years 15.70 

Total 100.00 
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Table 4.11 shows that 40.0% of the RNs who resigned from nursing were aged 

55 to 59, 19.90% were between 30 and 34, and 16.90 % were between 35 and 39.  

Based on the assumption that RNs typically start working at age 22, time spent 

working in their nursing career was only 8 to 17 years.  Only 0.8% of RNs left the job 

at an age below 24.  This might be due to the fact that they had to spend a certain 

number of years working to pay back the scholarship they received  

3.  The average age of RNs leaving nursing  

The average age of RNs who resigned from nursing was 42.66 years (SD 

12.02).  In 2002, the average age was 37.57 years.  The increase of resignation were 

explained by the fact that in the year 2002, the government introduced the early 

retirement scheme which allowed even those in middle age to quit working if they had 

been on the job for 25 years already (Table 4.12). 

 

Table 4.12  Average Age of RNs Who Resigned 1998 to 2005 

 
Year Mean (SD)  

1998 35.90 (6.91) 

1999 46.74 (12.92) 

2000 45.81 (12.21) 

2001 46.22 (11.75) 

2002 37.57 (9.62) 

2003 39.61 (11.25) 

2004 43.66 (12.05) 

2005 39.41 (11.06) 

Total 42.66 (12.02) 

 



 

69

39.41

43.66
39.61

37.57

46.22
45.8146.74

35.90

0

5

10

15

20

25

30

35

40

45

50

1998 1999 2000 2001 2002 2003 2004 2005

Year

A
ve
ra
ge
 y
ea
r

 
 

Figure 4.6  Average Age of RNs Who Resigned 1998 to 2005 

       
4.5.3  Reasons RNs Resigned 

The reasons RNs resigned from nursing are given in Table 4.13 

 

Table 4.13  Reasons RNs Resigned from Nursing  

 
Reasons Percentage (n=2,011) 

Want to work in a new occupation 30.40 

Transferred to non-service unit without shift work 17.30 

Retirement 14.00 

Early retirement 12.10 

Others (have some health problem, take care of family, want 

to rest after a long working life) 

8.80 

Want to work in another organization for career advancement 7.60 

Death 6.20 

Continue to study in other disciplines 3.60 

Total 100.00 
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According to the information given in Table 4.13, about 30.4% of RNs left 

nursing because they wanted to work in a new occupation; 17.30 % of them were 

transferred to non-services unit without shift worked.  The high proportion of RNs 

who resigned for these reasons might be a reflection of the dissatisfaction with shift 

work and the physical demanding job as a nurse. 

The percentage of RNs of different age groups who resigned from nursing 

related to other reasons besides retirement is given in Table 4.14 

 

Table 4.14  Percentage of RNs Who Resigned for Reasons Other Than Retirement 

 
Age group %Change to 

new career 

%Death 

(n=125) 

%Transfer to 

non-service 

unit (n=348) 

%Continue 

studying 

(n=611)  (n=72) 

1.50 0.80 0.00 6.90 ≤ 24 years 

25-29 years 19.50 8.80 17.50 50.00 

30-34 years 30.00 22.40 35.90 26.40 

35-39 years 21.91 31.20 30.50 12.50 

40-44 years 11.30 17.60 12.60 4.20 

45-49 years 5.40 8.00 2.60 0.00 

50-54 years 5.40 5.60 0.90 0.00 

55-59 years 4.40 5.60 0.00 0.00 

≥ 60 years 0.70 0.00 0.00 0.00 

Total 100.00 100.00 100.00 100.00 

 

Only 3.6% of RNs who resigned from nursing career did so in order to 

continue their studies, and 50 % of those were in the 25-to-29 age group (Table 4.14) 

while 35.9% of RNs aged between 30-34 years transferred to non-service units 

without shift work.  Such a transfer is usually voluntary and requested in order to 

avoid around-the-clock shift work or because the RN was married and needed to 

spend more time with children and family.  About 30.0% of RNs aged between 30-34 

left the nursing career and started to work in another occupation because they were 
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looking for better working conditions and wanted to change their working 

environment.  The length of time spent working in nursing for RNs aged 25-34 ranged 

from only 3 to 12 years, assuming that the majority of RNs start working at age 22.  If 

it were possible by one means or the other to prolong the time RNs worked in their 

profession, this might help to solve the problem of the ageing nursing workforce in 

the future. 

A rather worrisome fact is that 31.2% of RNs who died were aged only 35-39 

and 22.4 % were only 30 to 34  (Table 4.15). 

 

Table 4.15 Average Age of RNs Who Died from 1998 to 2005 

 
Fiscal year Mean(SD)  

1998 39.83 (7.05) 

1999 34.47 (7.25) 

2000 41.68 (7.97) 

2001 37.87 (6.74) 

2002 36.65 (7.04) 

2003 38.41 (8.35) 

2004 39.34 (8.90) 

2005 40.58 (7.70) 

Average 38.66 (7.79) 

 

The percentage of loss of RNs caused by death was only 6.2%.  Although that 

is only a small proportion of RNs in comparison with the proportion of RNs quitting 

for other reasons, the loss of well trained and experienced individuals dying at a 

relatively young age is a significant loss of human capital for our  society.  During 

1999-2005, RNs died at an average age of 38.66 years (SD 7.789), with a minimum 

age of 23.99 and a maximum age of 59.11.  These mortality statistics for RNs needs 

further investigation in order to find the causes of death and initiate effective 

prevention measures.    

 



CHAPTER 5 

 

THE TRANSITION OF RNs’ WORKING STATUS AND    

FACTORS INFLUENCING THE RISK OF LEAVING 

THE NURSING CAREER 

 

 

This chapter presents the descriptive statistics for all variables of the study and 

presents the two main parts of the analysis.  The first part consists of the probability 

of transition across three working statuses, as found via the Markov Chain analysis, 

namely, working in nursing, working in a support job, and not working.  The second 

part consists of the results of the Cox regression analysis, which identify factors 

influencing the risk of leaving the nursing career.  

 

5.1  Sampling Profile  

 

There were 1,293 respondents out of a total of 2,000 samples, which is an 

overall response rate of 64.55%.  Testing for re-presentativeness of the sample was 

done and revealed that the distribution of age and working status of the respondents 

corresponded exactly to the target population in the TNC database.  There was no 

significant statistical difference between the average age of the respondents and that 

of the target population, so it was decided that the data obtained from the respondents 

would be representative of the target population (Appendix B). 

 

5.1.1  Demographic Background and Socioeconomic Status 

Most respondents were female (97.5%), 57.0% were married, 37.0% were 

single, and only 6.0 % were widowed, divorced, or separated.  The average age was 

38.02 years (SD 7.83) with a maximum age of 59 and a minimum age of 22.
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Table 5.1  Demographic Background of Respondents 

 

 Demographic background Number (%)

Sex Female  1,261 (97.5)

 Male 32 (2.5)

Marital status Single 478 (37.0)

 Married 738 (57.0)

 Widowed/divorced/separated 77 (6.0)

Age Less than 24 years 16 (1.24)

 25-29 years 197 (15.24)

 30-34 years 325 (25.14)

 35-39 years 255 (19.72)

 30-44 years 241 (18.64)

 45-49 years 97 (7.50)

 50-54 years 99 (7.66)

 55-59 years 63 (4.87)

Educational level Diploma/certificate 94 (7.3)

 Bachelors degree 745 (57.6)

 Masters degree (nursing) 159 (12.3)

 Masters degree (other discipline) 250 (19.3)

 Doctoral degree (nursing) 23 (1.8)

 Doctoral degree (other discipline) 22 (1.7)

Occupation of spouse Do not have spouse, single  509 (39.4)

 Civil servant 365 (28.2)

 Private company employee 225 (17.4)

 State Enterprise employee 28 (2.2)

 Private business 118 (9.1)

 Civil servant on pension 25 (1.9)

 Employee 17 (1.3)

 Other 6 (0.5)
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Table 5.1  (Continued) 

 

 Demographic background No. (percentage) 

Monthly household income  < 15,000 Baht 45 (3.5) 

 15,000-30,000 Baht 378 (29.2) 

 30,001-45,000 Baht 309 (23.9) 

 45,001-60,000 Baht 219 (16.9) 

 60,001-75,000 Baht 110 (8.5) 

 75,001-90,000 Baht 67 (5.2) 

 90,001-105,000 Baht 47 (3.6) 

 105,001-120,000 Baht 27 (2.1) 

 > 120,000 Baht 91 (7.0) 

Sufficiency of income Income covers expenses 400 (30.9) 

 More expenses than income 208 (16.1) 

 Fewer expenses than income 479 (37.0) 

 Uncertain income sufficient 206 (15.9) 

Family dependency No family member dependent 143(11.06) 

 1-5 members dependent 1100(85.07) 

 More than 5 members dependent 50(3.87) 

Extra job Don’t have extra job 942 (72.9) 

 Nursing 188 (14.5) 

 Other job 151 (11.7) 

 Other job and nursing 12 (0.9) 

 

Moreover, Table 5.1 also shows that approximately 57.6% of respondents had 

bachelors degrees, 31.6% had masters degrees, 7.3% held a diploma/certificate, and 

only 3.5% had a doctoral degree.  

Forty-five percent (44.78%) of the respondents’ spouses were civil servants, 

27.61% were employees of private companies, and approximately half the 

respondents had household incomes between 15,000 and 45,000 baht per month. 

When asked whether their income was sufficient, 37.0% reported that their expenses 

were lower than their income, 30.9% could just make ends meet, 16.1% reported that 

expenses exceeded their income, and 15.9% were undecided whether their income 
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was sufficient or not.  Most respondents reported having 1 to 5 family members as 

dependents (85.07%), 11.06% had no dependents, and only 3.87% had more than 5 

dependents.  On average a respondent had 2.39 (SD 1.6) members dependent on her.  

The majority of respondents did not have an extra job (72.9%), 14.5 % had only 

one part-time job as a nurse, averaging 22.40 hours per week (SD 7.64), 0.9% had 

more than one extra job, working as a nurse and at other jobs, with an average of 

13.67 hours per week in nursing and 11.7% worked at an extra job not related to 

nursing.   

 

5.1.2  Job Type after Graduation  

Ninety-eight percent (98.30%) of respondents worked in the nursing after 

graduation, while only 1.01% worked in a support job, and 0.70% did not work in 

nursing at all.  For the first job 77.3% them worked as RNs, 11.37% worked as TNs, 

3.56% worked as community public health personnel and assistant nurses/midwives, 

and 6.96 % were nursing lecturers.  Most respondents started working within one 

month of graduation; the average wait for employment was 2.24 (SD 1.6) months (see 

Table 5.2). 

 

Table 5.2  Job Type of Registered Nurses after Graduation  

 

Job type Number (%)

Registered Nurse (RNs) 1,000 (77.34)

Technical Nurse (TNs) 147 (11.37)

Community public health personnel 15 (1.16)

Lecturer for nursing students 90 (6.96)

Lecturer for other disciplines 2 (0.15)

1. First job 

position 

Masters degree student (in other discipline) 6 (0.46)

 Assistant nurse/midwife 31 (2.40)

 Working in other occupation 2 (0.15)

 Total 1,293(100)
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Table 5.2  (Continued)            

          

Job type Number (%)

Not working in nursing  9 (0.70)2. First job 

status Working in nursing  1,271 (98.30)

 Working in support job 13 (1.01)

 Total 1,293(100)

At place of residence 656 (50.73)3. First 

workplace Outside place of residence  637 (49.27)

 Total 1,293(100)

Hospital service with shift work 1,172 (90.64)

Hospital service without shift work 6 (0.46)

Academic unit 97 (7.50)

4.First work 

unit  

Support unit 17 (1.31)

 Private office and other 1 (0.08)

 Total 1,293(100)

Registered nurse (RN) 716 (55.38)5. Present 

position Technical nurse (TN) 1 (0.08)

 Community public health personnel 8 (0.62)

 Lecturer in nursing science 182 (14.08)

 Lecturer in other discipline 17 (1.31)

 Academic or researcher 17 (11.06)

 Private business 196 (15.16)

 Continue to study 27 (2.09)

 Assistant nurse/midwife 3 (0.23)

 Total 1,293(100)

Not working in nursing  250 (19.33)

Working in nursing  856 (66.20)

6.Present work 

status 

Working in support job  187 (14.46)

 Total 1,293(100)
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Table 5.2  (Continued)         

         

Job type Number (%)

Nursing 680 (52.6)7. Present job  

Work in other occupation 205( 15.9)

 Teaching in nursing 176 (13.6)

 Support work 162 (12.5)

 Nursing administration 25 (1.9)

On study leave 24 (1.9) 

Not Working 21 (1.6)

 Total 1,293(100)

Government/state enterprise 692 (53.5)8. Present 

employer Private sector 411 (31.8)

 Self employed 86 (6.7)

 Independent organization under government 56 (4.3)

 Local administrative organization 46 (3.6)

 Other 2 (0.2)

 Total 1,293(100)

Hospital 665 (51.4)9. Present work 

unit Faculty of nursing/college 216 (16.7)

 Public health office 78 (6.0)

 Private company 38 (2.9)

 Private business 38 (2.9)

 Total 1,293(100)

Never quit 243 (18.8)

1-2 times 608 (47.0)

≥ 3 time 442 (34.2)

10. Frequency 

of quitting 

nursing  job 

Total 1,293(100)

 

Table 5.2 shows that 50.73% of respondents worked close to their residence and 

that 90.64% were employed as nurses in hospitals and had to do shift work.  

In terms of present job characteristics, 52.6% were working as nurses, 15.9% 

worked in other occupations, 13.6% were lecturers for nursing students, 12.5% 
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worked in a support job, 1.9% were nursing administrators, and 1.9% were on a study 

leave for more than one year.   

In terms of present employment, 53.5% worked in the public sector and 31.8% 

in the private sector; 51.4 % worked in a hospital and 16.7% in a faculty of nursing or 

a nursing college.  

 

5.1.3  Changing Jobs 

While some of respondents started working as technical nurse (TNs), they later, 

after graduating from a two-year course, were able to work as RNs, resulting in a 

decrease in the proportion of TNs over time.  Some respondents who started working 

as RNs later switched to performing other functions.  This study found that the 

proportion of RNs at present had decreased 28.33% from the time they had started to 

work, and the proportion of nurses who had become lecturers had increased 2 times.  

While no newly graduated nurses had initially started working in the academic field 

or doing research or were self-employed, at the time of the survey 9.7% were 

employed as academic officers, 1.3% as researchers, and 4.3% were self employed.  

Thus, a substantial proportion of respondents who had began as nurses later changed 

to become lecturers or academic officers (Figure 5.1) 
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Figure 5.1  Proportion of RNs Working in Different Positions at First  

Year of Employment and Who Changed Their Position Later 

Note: 1 = RN,  2 = TN, 3 = Health Personnel, 4 = Lecturer in Nursing, 5 = Lecturer in other discipline, 

6 = Academic officer, 7 = Researcher, 8 = Self-employed, 9 = Nursing student or study leave, 10 = 

Practical nurse or midwife, and 11 = Other 

 

5.1.4  Workplace and the Residence 

Fifty-one percent (50.65%) of respondents started to work in the area where 

they were living, and 79.97% were still working there; 83.1% were still working in 

the same area outside their residence where they had first begun working.  There was 

no significant difference between the location of first workplace and the workplace at 

the time of the survey (a statistical significance of p< 0.01, with 0.515 contingency 

coefficient).  

 

Table 5.3  Changing of Workplace 

 

Workplace of present employment Workplace of first 

employment 
At residence Outside residence 

Chi Sq. 

(Sig) 

Contingency 

Coefficient (Sig) 

At residence (n=655) 76.9 23.1 

Outside residence(n=638) 16.9 83.1 

467.019  

(0.00) 

0.515 

 (0.00) 
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 Table 5.3 shows that nurses in general tended not to change their workplace 

after they got their first job after graduation.  Given that nurses tend not to move from 

the workplace where they find their first job and that they prefer to start working 

where they live, it might be worthwhile to recruit students from areas with a shortage 

of nurses and later assign them to work in healthcare facilities in those areas in order 

to increase the ratio of RNs to population. This may be one way to help solve the 

problem of geographical distribution of RNs across the country. 

 

5.2  RNs’ Working Status 

 

In this study, RN working status was categorized into three groups related to 

their job characteristics.  

Group 1: “Not working in nursing” applies to RNs, who were not working as 

nurses, who were working in fields not related to nursing or public health, or who 

were on a study leave of more than one year.  

Group 2: “Working in nursing” refers to nurses who provided nursing services 

and who worked as nursing lecturers. 

Group 3: “Working in a support job” refers to RNs who were working in 

administration, doing research, working as academics, or working in support 

functions in the healthcare sector. 

 

5.2.1  Working Status and Position of RNs 

Approximately 66.2% of respondents were working in nursing, 19.3% were not 

working as nurses, and 14.5% were working in support units (Table 5.4). 
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Table 5.4  Present Working Status of Respondents  

 

Working status (%)  

Present position Not working  

(n=250) 

Working in 

nursing  

(n=856) 

Working in 

support job 

(n=187) 

Registered nurse 0.80 77.80 25.70 

Technical nurse 0.00 0.10 0.00 

Community public health staff 0.00 0.70 1.10 

Lecturer in nursing science 0.00 19.60 7.50 

Lecturer in other discipline 6.80 0.00 0.00 

Academic officer 16.80 0.50 42.80 

Researcher 6.00 0.00 1.10 

Private business 18.40 0.70 1.60 

Under/Post-Graduate Student  10.00 0.20 0.00 

Practical nurse/ midwife 0.00 0.40 0.00 

Other 41.20 00 20.30 

Total  100.00 100.00 100.00 

 

In term of present position 77.8% of respondents were working in nursing as 

RNs,19.6% as lecturers in nursing science, and 0.7% as community public health staff 

related to nursing; 42.8% of those working in support units held the position of 

academic officers, and 25.7% of them kept their positions as RNs but they did not 

actively in nursing. 

 

5.2.2  Working Status and Educational Level of RNs 

Working status of RNs was categorized according to their educational level, as 

displayed in Table 5.5 
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Table 5.5  Present Working Status of RNs and Their Educational Level 

 

Working status (%) 

Educational level 
Not working in 

nursing 

(n=250) 

Working in 

nursing 

(n=856) 

Working in 

Support job 

(n=187) 

Certificate/diploma 8.0 6.5 7.3 

Bachelors degree 39.6 65.8 57.6 

Masters degree (nursing) 11.6 12.5 12.3 

Masters degree (other discipline) 38.0 11.3 19.3 

Doctoral degree (nursing) 0.4 2.1 1.8 

Doctoral degree (other discipline) 2.4 1.8 1.7 

Total  100.00 100.00 100.00 

 

From Table 5.5 it can be seen that most respondents (65.8%) who worked in the 

nursing had bachelors degrees and that 23.8% had masters degrees.  However, the 

proportion of respondents who did not work in nursing and who held a masters or a 

doctoral degree in another discipline was high in comparison with nurses working in 

their profession.   

 

5.2.3  Nursing Workforce Participation Rate 

In this study “nursing workforce participation” refers to RNs below 60 years of 

age who were actively working in nursing.  The rate of age-specific workforce 

participation in nursing was calculated by the formula below:  

 

(Number of RNs in nursing job in Age x / Total RNs in Age x)*100 
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Table 5.6  Age-Specific Workforce Participation Rate of RNs in 2005 

 

Age group Percentage (n=1,293) 

20-24 years 100.00 

25-29 years 90.89 

30-34 years 74.80 

35-39 years 60.10 

40-44 years 63.70 

45-49 years 54.50 

50-54 years 50.80 

55-59 years 44.26 

All age groups 66.20 

 

Data indicate that in 2005 the overall RN workforce participation rate was 

66.20%.  These rates were high in the younger groups of RNs and slowly declined in 

the older groups.  Although 100% of RNs aged between 20 to 24 years were working 

as nurses, this number decreased from 90.89% for those aged 25-29 to 54.50% for 

those aged 45-49. However, there was an increase for those aged 40-44, after which 

percentages declined until retirement age.  Results indicate that the age-specific 

workforce participation rate curve rises to two peaks (namely, for ages 20-24 and     

40-44).  This is called a “bimodality curve,” which is a typical form of the curve 

representing female labor force participation.  Theoretically, by the ages of 40-44, 

most are usually free from childcare burdens, which allows them to go back to work 

in their former profession (Hall and Mejia, 1978: 106).  The RN workforce 

participation curve is shown in Figure 5.2 
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Figure 5.2  Age-Specific Workforce Participation Rate of RNs in 2005 

 

5.2.4 The Reasons RNs Remain at Their Present Working Status 

Reasons that respondents remained in their present working status are listed in 

Table 5.7.  Thirty-one percent (31.2%) who remained in the status “not working in 

nursing” stated that they did so because of the need for career advancement, which 

was the same reason for the 25.7% who remained in support jobs. While 32.7% of the 

respondents who remained in nursing stated that they did not have a chance to change 

jobs or that they had to work to pay back their scholarships dependent, 24.3% 

remained in nursing in order to keep their civil servant status.  Quite a number of 

nurses could not change their working status although they seemed to face problems 

in their present position.  For instance 18.3% of nurses working in their profession 

had problems caring for their families but they remained in nursing because they had 

no opportunity to leave.  Those with health problems kept working as nurses because 

in order to benefit from the government health insurance system.  
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Table 5.7  Reasons RNs Still Working in Their Present Working Status 

 

 

Reason 

Not working in 

nursing (%) 

(n=250) 

Working in 

nursing (%) 

(n=856) 

Support 

job (%) 

(n=187) 

1. Love the job/perceived as secure job  0.4 1.6 0.5 

2. Family burden/health problem  20.8 18.3 13.4 

3. Need for career advancement  31.2 19.9 25.7 

4. Do not want to do shift working/want to  

   change occupation 

14.0 3.2 7.5 

5.Want to be a civil servant 15.2 24.3 28.9 

6.Scholarship obligation/don’t have a  

    chance to change job 

18.4 32.7 24.1 

Total 100.0 100.0 100.0 

 

5.3  Transitions of RNs’ Working Status  

 

Nurses in general can work in a number of different positions and carry out 

different tasks, not only providing direct care for patients, but also coordinating 

healthcare and performing an academic job.  The fluctuation of nurses among the 

different categories of jobs greatly influences the number of RNs who actually 

provide direct care, which decreases when a substantial number of them decide to 

continue their studies, to work in a support job, or to quit nursing altogether.  The 

flows of the probably change are illustrated in Figure 5.3.   
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Figure 5.3   Transition of RNs Working Status  

 

Note:  Refer to exit from nursing Refer to enter to nursing 

 

5.3.1  Age of RNs at First Leaving Nursing  

The average age that RNs leave nursing for the first time is 29.94 years         

(SD 5.95).  RNs aged between 25 -34 comprise the highest proportion of those 

leaving nursing.  The average length of time RNs spent working from their first 

employment to first leaving the nursing was 94.54 months (SD 70.81) or 7.88 years. 

 

5.3.2  Frequency of Changing Jobs and Reasons for Leaving the Nursing 

the First Time  

Respondents changed their working status up to 7 times, but at an average of 

only 2.07 times per person (SD 1.61).  Forty-seven percent changed jobs 1-2 times, 

34.2 % changed more than 2 times, and 18.8 % never changed. While 62.4% of 

respondents left the nursing, 37.6% later returned.  Reasons given are shown in    

Table 5.8. 
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Table 5.8  Reasons for First Entering Nursing and for Leaving Nursing the First Time 

 

Reason 

RNs who entered to 

nursing (%) 

(n=486) 

RNs who left    

nursing (%) 

(n=807) 

1. Did not indicate the reason 0.2 0 

2. Love the job/ perceived job as secure  1.2 0 

3. Family burden/health problems 18.3  17.7 

4. Need for career advancement  17.1 57.0 

5. Did not want to do shift work 0.4  12.5 

6. Wanted to be a civil servant 29.8 8.1 

7. Scholarship obligation/no chance to 

change jobs 

32.9 4.7 

Total 100.0 100.0 

 

Fifty-seven percent of those who left nursing stated that they did so for career 

advancement, 17.7% left because they had family burdens and/or health problems, 

12.5% left because they did not want to do shift work, and 8.1% wanted to be civil 

servants.  On the other hand, 29.8% of those who entered nursing did so because they 

wanted to become civil servants.  Obviously, RNs want to be employed as civil 

servants, but the government frustrates this desire because of its policy to downsize 

the public sector workforce.  Consequently, at present it is difficult to become a civil 

servant, and more and more RNs are employed as temporary government staff and no 

longer as civil servants.  The employment system therefore needs to find other ways 

to motivate newly graduated RNs to enter and keep working in nursing.  It is 

noteworthy that 32.9% of those who worked as nurses did so because they had no 

other option since they had to work to pay back their scholarship.  This would thus 

seem to be a significant factor in retaining RNs to provide direct care.  
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5.3.3  Intention to Change Jobs during the Following Five Years 

When asked about their intention to change jobs during the following five years, 

nurses responded as follows (Table 5.9). 

 

Table 5.9  Percentage of RNs and Their Working Status Related to Their Intention to 

Change Jobs during the Following Five Years 

 

Working status of RNs (%) 

Intention to change jobs in 

the following five years 

Not working in 

nursing  

(n=250) 

Working in nursing  

(n=856) 

Support job  

(n=187) 

Strong intention to change 16.8 12.0 17.6 

Not sure 17.2 29.1 25.7 

No intention 66.0 58.9 56.7 

 

Table 5.9 shows that 58.9%, of those were working in nursing had no intention 

to change jobs while 12.0% had a strong intention to do so, and 29.1% were not sure 

whether they wanted to or not.  The reasons they wanted to change jobs are given in 

Table 5.10. 

 

Table 5.10  Reasons RNs Wanted to Change Jobs 

 

Intention to change jobs during the 

following five years (%) 
Reason  

Strong intent 

(n=103) 

Not sure  

(n=249) 

No intent  

(n=504) 

1. Did not indicate reason 0.0  3.2 13.3 

2. Love the job/perceived job as secure 10.7  4.4 65.5 

3. Family burden/health problems 11.7 18.1 7.9  

4. Need for career advancement in nursing 8.7 20.1 3.6  
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Table 5.10 (Continued) 

 

Intention to change jobs during the 

following five years (%) 
Reason  

Strong intent 

(n=103) 

Not sure  

(n=249) 

No intent  

(n=504) 

5. Did not want to do shift work 36.9 39.4 0.8  

6. Wanted to be a civil servant 1.0 6.4 0.4  

7. Scholarship obligation/no chance to 

change jobs 

0 4.4  7.9 

8. Retirement 31.1 4.0  0.6  

 

Thirty-seven percent ( 37%) of those who intended to change jobs desired to do 

so because they did not want to do shift work, while  39.4% of those who were not 

sure whether they wanted to change jobs were also considering changing because they 

wanted to avoid shift work.  Thirty-one percent were leaving nursing because they 

were set to retire.  Sixty-five percent who had no intention of changing jobs stated that 

they loved their present job and considered it as secure employment.  It is 

understandable that quite a high proportion of nurses intended to give up taking care 

of patients directly because it was hard work and because they had to work in shifts 

around the clock, which seriously affected their quality of life and health, especially 

when they got older and became exhausted more easily.  Shift work is one of the main 

reasons nurses leave their jobs, according to the research project Nurses’ Early Exit 

Study (NEXT Study) undertaken by the European Union (Hasselhorn,Tackenberg and 

Muller,2003:4).   

In addition to the fact that nurses are not free to select their working hours, the 

work itself also is very demanding and physically strenuous (Oginska, et al., 2003: 

82-87).  In Thailand, there is a shortage of younger nurses, with the result that older 

nurses still have to work in shifts.  In addition, all nurses have to work overtime 

besides having to cope with constantly changing working hours.  In the public sector, 

nurses in healthcare facilities work on average 61.2 hours a week or 30.6 shifts a 
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month and approximately 18 of these shifts are evening and night shifts (Krisada 

Sawaengdee, 2005:5).  To solve the nursing shortage, many hospitals have had to 

mandate an overtime schedule for their nurses in order to provide enough nursing care 

for patients around the clock.  

Further evidence indicates that shift work and hard work like nursing care 

affects physical health, causes emotional burnout, and disturbs individual and family 

work-life balance.  That is why a high proportion of nurses try to avoid shift work by 

changing to support jobs, jobs as technical officers in the academic sector, or 

switching to occupations outside health sector entirely (Krisada Sawaengdee, 2005: 

2).  However, 65.5% of the respondents did not want to change jobs because they 

liked their current jobs, liked working in nursing in general, and perceived nursing as 

a secure job.  This group had a positive attitude towards their profession, which if it 

could be conveyed to nursing students, might be an important factor toward retaining 

nurses in the profession. 

 

5.3.4  Transition of Working Status within a Five-Year Period 

The proportion RNs working in three different job categories during 2001-2005 

is shown in Table 5.11. 

 

Table 5.11  RN Working Status during 2001 to 2005 

 

Year 
Working Status 

2001 2004 2005 

Not working in nursing  24.9 19.4 19.3 

Working in nursing  63.4 67.4 66.2 

Support job 11.7 13.1 14.5 

 

The proportions of respondents who were working in their profession in 2001, 

2004, and 2005 were 63.4%, 67.4%, and 66.2%, respectively.  The proportion of 

those working in support jobs increased from 11.7% in 2001 to 14.5% in 2005, while 

the proportion of those who did not work in their profession decreased from 24.9% in 
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2001 to 19.4% in 2004 and 19.3% in 2005.  This might be partly due to the fact that 

during this time there were a substantial number of new graduates who had entered 

the nursing workforce, which increased the proportion of working nurses and 

logically decreased the proportion those not working in their profession.  

 

Table 5.12  Percentage of RNs Who Changed Working Status during 2001-2005 

 

Working Status in 2005  

Working Status in 2001 
Not working in 

nursing  

(n=250) 

Working in 

nursing  

(n=856) 

Working in 

support jobs 

(n=187) 

Not working in nursing (n=322) 46.89 48.45 4.66 

Working in nursing (n=820) 9.88 84.15 5.98 

Support job(n=151) 11.92 6.62 81.46 

Overall  (n=1,293) 19.33 66.20 14.46 

 

Table 5.12 shows that during five year from 2001 to 2005, 84.15% of 

respondents who work in nursing in 2001 still working in their profession and 15.86% 

exited from nursing.  It was indicated that 3.17% loss per year on average.  On the 

other hand there were new graduate and the re-turner from support job entered into 

profession 3.8% per year. Therefore supply workforce might be gained only 0.71% 

per year on average.  

 

5.3.5  Transition of Working Status within a One-Year Period 

During one year period almost 80% (79.68%) of those not working in 2004 

were not working as of 2005, 17.53 % had gone back to work in nursing, and 2.79 % 

had switched to support jobs. The pattern shown in Table 5.13 is similar to the 

changes in working status during 2001-2005 shown in Table 5.12.  Of those who 

worked in nursing in 2004, 92.09% still did so in 2005, while 4.24 % had switched to 

other occupations and 3.67 % to support jobs.  In addition, 87.06% of those who 

worked in support jobs in 2004 still did so in 2005, 7.65 % had switched to other 
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occupations, and only 5.29 % had returned to nursing. (Details are shown in Table 

5.13) 

 

Table 5.13  Percentage of RNs Changing Their Working Status during 2004-2005 

 

Working status in 2005 (n=1,293 persons) 

Working status in 2004 
Not working in 

nursing  

(n=250) 

Working in 

nursing  

(n=856) 

Working in 

support job 

(n=187) 

Not working in nursing (n=251) 79.68 17.5 2.79 

Working in nursing (n=872) 4.24 92.09 3.67 

Support job(n=170) 7.65 5.29 87.06 

Overall (n=1,293) 19.33 66.20 14.46 

 

5.4  Transition Probability of RNs’ Working Status  

 

 The probability of RNs’ changing their working status within one-year and five-

year periods was calculated using the discrete-time Markov model. (Hillier and 

Lieberman, 1990: 563-574; Kazenjian,1991: 3).  The equation for calculating the 

transition probabilities is shown below: 

 

P{  X t+1= j | X t = i} = P{X1= j |X 0 =i}   for all t  = 0 ,1 , …,   and  

 

stationary equation (one-step) probabilities 

 

P i j   = P{  X t+ n= j | X t = i} = P{X n= j |X 0 =i}   for all t  = 0 ,1 , …, can be 

written within the following matrix 

           p00    p01 p02

   P =        p10    p11 p12  

          p20    p21 p22

 

The probability of working status transition in the next year can be calculated 

from the formula  
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  P2  =    P • P  = 

 

         p00 p01 p02
  p00 p01 p02

            p10 p11 p12     p10 p11 p12  

        p20 p21 p22   p20 p21 p22

•

 

5.4.1  Transition Probability of RNs Working Status within a Five-Year 

Period 

Results of the probability analysis for working status transition during 2001-

2005 and 2005-2009 are presented in Table 5.14. 

 

Table 5.14  Transition Probability of RNs Working Status during 2001-2005 and 

2005-2009 

 

2001 2005 2009  

Age Working 

Status 
0 1 2 0 1 2 

20-24 0 0.000 1.000 0.000 0.000 1.000 0.000 

 1 0.000 1.000 0.000 0.000 1.000 0.000 

 2 0.000 1.000 0.000 0.000 1.000 0.000 

25-29 0 0.000 0.949 0.051 0.043 0.865 0.092 

 1 0.045 0.894 0.061 0.041 0.862 0.097 

 2 0.000 0.333 0.667 0.015 0.520 0.465 

30-34 0 0.293 0.672 0.034 0.170 0.745 0.085 

 1 0.120 0.814 0.066 0.140 0.744 0.116 

 2 0.111 0.000 0.889 0.131 0.075 0.794 
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Table 5.14  (Continued) 

 

2001 2005 2009  

Age Working 

Status 
0 1 2 0 1 2 

35-39 0 0.740 0.200 0.060 0.585 0.316 0.099 

 1 0.131 0.811 0.057 0.214 0.690 0.096 

 2 0.182 0.091 0.727 0.279 0.176 0.545 

40-44 0 0.593 0.356 0.051 0.390 0.526 0.084 

 1 0.099 0.868 0.033 0.147 0.792 0.061 

 2 0.057 0.114 0.829 0.093 0.214 0.693 

45-49 0 0.698 0.264 0.038 0.509 0.415 0.077 

 1 0.058 0.860 0.081 0.103 0.762 0.135 

 2 0.154 0.077 0.769 0.230 0.166 0.604 

50-54 0 0.826 0.087 0.087 0.699 0.147 0.154 

 1 0.083 0.833 0.083 0.147 0.705 0.149 

 2 0.103 0.034 0.862 0.178 0.067 0.755 

55-59 0 0.667 0.222 0.111 0.497 0.316 0.187 

 1 0.182 0.758 0.061 0.265 0.614 0.120 

 2 0.105 0.000 0.895 0.164 0.023 0.812 

0 0.469 0.484 0.047 0.273 0.638 0.089 

1 0.099 0.841 0.060 0.137 0.760 0.104 

 

Total 

2 0.119 0.066 0.815 0.160 0.167 0.673 

 

Note: Working Status: 0 = Not working in nursing, 1 = Working in nursing, 2 = Working in 

Support job 
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 Table 5.14 indicates that 100% of RNs under age 25, who would have recently 

graduated, are working in nursing.  The probability of RNs aged 35-39 working in the 

nursing career decreased from 81.1% in 2005 to 69.0% in 2009, while the probability 

of those RNs working in nursing changing to not working status increased from 

13.1% in 2005 to 21.40% in 2009.  It is most likely that in the next 5 to 10 years, the 

proportion of RNs aged between 40 to 54 years working in nursing will be higher than 

that of RNs aged 35 to 49, similar to general female labor force participation patterns 

(Antonazzo et al., 2003: 467).  According to the human resource management 

concept, people under 40 are more likely to change jobs because they are still seeking 

the best chance to succeed in their professional active lives.  This is different for those 

over 40, who do not tend to change jobs since they have already invested time and 

efforts in their career and therefore want to remain secure in their jobs and win 

recognition from their colleagues (Kaye, et al., 2003: 31-34). 

This study found that during a five-year period, RNs over age 29 who worked in 

a support job hardly ever came back to work in active nursing again.  For all age 

groups, the probability of RNs working in nursing decreased from 84.1% in 2005 to 

76.0% in 2009. 

 

5.4.2  Transition Probability of RNs Working Status during a One-Year 

Period 

The probability of transition in working status during 2004-2005 and 2005-2006 

is described in Table 5.15. 
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Table 5.15  Transition Probability of RNs Working Status during 2004-2005 and 

2005-2006 

 

2004 2005 2006 

Age Working 

Status 
0 1 2 0 1 2 

20-24 0 0.000 1.000 0.000 0.000 1.000 0.000 

 1 0.000 1.000 0.000 0.000 1.000 0.000 

 2 0.000 0.000 0.000 0.000 0.000 0.000 

25-29 0 0.200 0.800 0.000 0.060 0.910 0.030 

 1 0.025 0.938 0.037 0.028 0.899 0.073 

 2 0.000 0.000 1.000 0.000 0.000 1.000 

30-34 0 0.857 0.143 0.000 0.744 0.249 0.007 

 1 0.063 0.885 0.052 0.116 0.799 0.085 

 2 0.133 0.133 0.733 0.220 0.235 0.545 

35-39 0 0.877 0.092 0.031 0.775 0.165 0.060 

 1 0.043 0.908 0.049 0.080 0.829 0.091 

 2 0.069 0.000 0.931 0.125 0.006 0.869 

40-44 0 0.830 0.132 0.038 0.696 0.234 0.070 

 1 0.050 0.931 0.019 0.089 0.874 0.038 

 2 0.000 0.030 0.70 0.002 0.058 0.941 

45-49 0 0.788 0.192 0.019 0.626 0.336 0.037 

 1 0.012 0.951 0.037 0.026 0.910 0.064 

 2 0.125 0.094 0.781 0.197 0.186 0.616 

50-54 0 0.889 0.037 0.074 0.797 0.073 0.130 

 1 0.016 0.968 0.016 0.031 0.938 0.031 

 2 0.086 0.057 0.857 0.151 0.107 0.742 

55-59 0 1.000 0.000 0.000 1.000 0.000 0.000 

 1 0.129 0.839 0.032 0.240 0.705 0.055 

 2 0.091 0.045 0.864 0.175 0.077 0.747 
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Table 5.15  (Continued) 

 

2004 2005 2006 

Age Working 

Status 
0 1 2 0 1 2 

0 0.797 0.175 0.028 0.644 0.303 0.053 

1 0.042 0.921 0.037 0.076 0.857 0.067 

Total 

2 0.076 0.053 0.871 0.130 0.108 0.762 

 

Note: Working Status:  0 = Not working in nursing, 1 = Working in nursing, 2 = Working in 

support job 

 

The probability of a transition in working status of RNs in a given one-year 

period was similar to the probability of a transition working status in a five-year 

period.  All RNs under age 25 had a probability of remaining in nursing for the 

coming year.  Yet some RNs seem to leave nursing to work in a support job or quit 

working entirely when they get older.  In 2004, the majority of RNs of all age groups 

who worked in support jobs expected to remained working in the same position after 

one year, while only 13.3% of those aged 30-34 switched to nursing in 2005, which 

increased to 23.5% in 2006.  The transition probability of this group declined from 

88.5% to 79.9% in 2006.  For all age groups, the transition probability tended to 

decrease in the following year, particularly for those aged 55-59, namely, from 83.9% 

in 2005 to 70.5% in 2006, which is a decrease of 13.4%.  For all age groups, the 

probability of RNs working in nursing decreased from 92.1% in 2005 to 85.7% in 

2006. 
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5.5  The Steady State of Transition Probability 

 

The steady state of the transition probability is derived from calculating the 

transition from state to state using the transition probabilities equation.  In this study, 

the working status transition probability was computed for the periods of five years 

and one year.  

 

5.5.1 Steady State Probability of Transition Related to the Five-Year 

Period Transition Probability 

The term steady-state probability means the probability in the long run that 

indicate the tendency of RNs’ mobility across working status.  Relative the transition 

probabilities in RNs’ working status in five years periods have been assessed in this 

study.  The steady state probabilities of transition were calculated and show that a 

steady state will be reached over the next 20 years (Table 5.16). 

 

Table 5.16  Percentage of RNs in Three Working Statuses in Steady State Related to 

Five-Year Periods of Transition Probability 

  

 Working status 

Age group Not working in 

nursing  

Working in nursing  Working in 

support job 

Less than 25 years 0.00 100.00 0.00 

25-29 years 36.80 81.03 15.29 

30-34 years 14.12 51.16 34.71 

35-39 years 35.85 46.52 17.63 

40-44 years 18.15 64.09 17.76 

45-49 years 22.25 54.79 22.96 

50-54 years 35.38 26.37 38.24 

55-59 years 28.57 26.19 45.24 

Overall 16.4 60.1 23.5 
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Results of probability predictions from five-year periods show that the transition 

probability of RNs’ working status will reach a steady state in the next 20 years.     

This means that in the next 20 years only 60.1% of RNs will be working in nursing, 

while 23.5% will work in support jobs, and 16.4% will no longer be working in 

nursing at all. 

The results of this estimation have been broken down into particular age groups.  

RNs under age 25 have a 100% probability of working in nursing, followed by a 

51.16% probability for RNs aged 30-34 and 46.52% for those aged 35-39.  The 

number of RNs aged 40-44 working as nurses will increase, perhaps due to the fact 

that RNs who once left nursing have a tendency to return.  Thirty-seven percent 

(36.8%) of RNs aged 25-29 years will be not working in nursing, which is a rather 

high proportion compared to the other age groups.  This suggests that there will be a 

shortage of skilled RNs in the future. This age group (25-29) of RNs should thus be 

encouraged to remain longer in nursing in order to help the healthcare services system 

retain the highly skilled RNs it requires.  
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Figure 5.4  Percentage of RNs’ Working Status in a Steady State Related to the 

Probability of Transition in a Five-Year Period 
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5.5.2 Steady State Probability of Transition Related to One-Year Period 

Transition Probability 

Steady state probability estimates from the one-year transition probability show 

that by 2033 or in the next 25 years, transition probability will be reach a steady state.  

Fifty-nine percent (58.8%) of RNs will be working in the nursing, 21.0 % will be 

working in support jobs, and 20.2% will be not working in their profession.  The 

prediction was also calculated for particular age groups, as shown in Table 5.17. 

 

Table  5.17  Percentage of RNs in Three Working Statuses in Steady State Related to 

One-Year Periods of Transition Probability 

 

 Working status 

Age group Not working in 

nursing  

Working in nursing  Support job 

Less than 25 years 0.000 100.00 0.000 

25-29 years 2.40 71.90 25.70 

30-34 years 28.80 59.10 12.10 

35-39 years 28.40 38.70 32.90 

40-44 years 18.10 57.30 24.60 

45-49 years 11.90 74.50 13.60 

50-54 years 16.20 70.10 13.70 

55-59 years 87.30 7.80 5.00 

Overall 20.20 58.80 21.00 

 

According to the probability of transition in the one-year period, 100% of RNs 

under 25, 74.5% of those aged 45-49, but only 7.8 % of those aged 50-59 will be 

working in nursing. From the latter age group, 87.3 % will be not working at all or at 

least have quit practicing as nurses.   

It is noteworthy that in the steady state, only 58.80% of RNs will be working 

in nursing, 20.20% will not be working, and 21.0% will be working in a support job.  

If these trends continue, there might be a major nursing shortage in the foreseeable 
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future.  Logically this situation seems unlikely because all the evidence accumulated 

so far strongly suggests adopting a policy for keep RNs working in their profession as 

long as possible.  
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Figure 5.5  Percentage of RNs Working Status in a Steady State Related to 

Probability of Transition in the One-year Period 

 

5.6  Factors Influencing the Risk of Leaving Nursing  

 

Factors influencing the risk of RNs leaving nursing career were analyzed.  The 

Cox Proportion-Hazards Model or Cox regression technique was applied.  The event 

in this study, was defined as “RNs leaving nursing” and censored means the event had 

not yet occurred and the respondents remained working in their profession until the 

endpoint of this study on December 31, 2008.   
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5.6.1  The Risk of Leaving Nursing  

On December 31, 2005, the last day of this study, 856 persons (66.2% of 

respondents) were working as nurses (Censored) and 437 persons (33.8%) had left 

their profession (Event).  The total working time of all respondents from the first 

employment was 268,281 person- months, and time spent working in nursing was a 

177,292 person- month, which is 66.08% of the total working time, resulted in an 

Incidence Density Rate of 2.46. Calculations were made using the equation as follows 

(Bandit Thinkumrop, 2001: 8): 

 

Incidence Density = (Event/Survival Time) x 1000 

          = (437/177,292)* 1000 = 2.46 

 

Incidence Density in this study is 2.46 per 1,000 person months, which means 

that if we follow 1,000 RNs for one month there will be 2.46 individuals who leave 

nursing. 

 

5.6.2  Factors Influencing the Risk of Leaving Nursing  

According to information obtained from the literature reviewed, many 

international and national studies state that nurses leaving their jobs will find         

new ones.  Nurses change their jobs for better career opportunities, because of change      

in location of spouses’ employment and for many reasons depend on their favorable 

demographic background and socio-economic status as well as the experiences      

they gained before quit nursing, left their workplace, changed jobs, and fulfilled 

obligations for their educational scholarships.  

In this study, various factors related to the risk of leaving the nursing career are 

taken into account, including marital status, educational level, spouse’s occupation, 

household income, family dependency, age at first quitting nursing, the first 

workplace, the first job type (shift work or not), the beginning of working status, 

working status during the last one-year and five-year periods, frequency of quitting 

nursing, motivation for entering nursing, and the length of working in nursing.       

The meanings of the variables are described as follows: 

 



 103

Length of working in nursing    means the duration of time working in nursing 

recorded in months  

Marital status  means a person's marital status, described as a relationship with 

a significant other person and recorded as: 

 0 = Single (reference group) 

 1 = Married 

 2 = Widowed/divorced/separated 

Family dependency means the number of family members under the responsibility 

of the nurses, classified as: 

 0 = No family member dependent (reference group) 

 1 = 1-5 persons 

 2 = ≥ 6 persons 

Educational level  means the level of education attained, categorized as: 

 0 = Certificate or diploma (reference group) 

 1 = Bachelors degree 

 2 = Masters degree in nursing 

 3 = Masters degree in other disciplines 

 4 = Doctoral degree 

Spouse’s occupation  means the career of husband/wife, recorded as follows: 

 0 = No spouse (reference group) 

 1 = Civil servant/state enterprise employee 

 2 = Private employee 

 3 = Self-employed 

Household income    refers to total income of the persons in the family per month, as: 

 0 = ≤ 30,000 Baht (reference group) 

 1 = 30,001-60,000 Baht 

 2 = 60,001-90,000 Baht 

 3 = > 90,000 Baht 

Scholarship obligation   recorded as the method of paying back, classified as: 

 0 = No scholarship (reference group) 

 1 = Time spent 
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 2 = Time and money 

 3 = Only money spent  

First workplace  location of the first workplace, divided into 

 0 = In area of residence (reference group) 

 1 = Outside area of residence 

Beginning working status   refers to the first working status, classified as: 

 0 = Not working in nursing (reference group) 

 1 = Working in nursing  

Last five-year status means working status of previous five years, categorized as: 

 0 = Not working in nursing (reference group) 

 1 = Working in nursing  

 2 = Working in support job 

Last one-year status  means working status during the previous year, classified as: 

 0 = Not working in nursing (reference group) 

 1 = Working in nursing  

 2 = Working in support job 

Frequency of quitting nursing job  refers to as how often RNs quit a nursing job, 

categorized as: 

 0 = Never quit (reference group) 

 1 = 1-2 times 

 2 = ≥ 3 times 

Age at first quitting  refers to age at first quitting nursing, classified as: 

 0 = ≤ 29 years (reference group) 

 1 = 30-39 years 

 2 = 40-49 years 

 3 = 50-59 years 

First job type refers to the type of first job, defined as: 

 0 = Shift work (reference group) 

 1 = Not shift work 
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Motivation for entering the field of nursing   means the main reason for entering 

the field of nursing, divided into: 

 0 = Love this job (reference group) 

 1 = Need for career advancement/want to be a civil servant 

 2 = Family dependent 

 3 = No chance to quit  

Length of time working in nursing until first quitting   refers to time spent 

working in nursing until quitting the first time, classified as: 

 0 = 1-24 months (reference group) 

 1 = 25-48 months 

 2 = 49-72 months 

 3 = 73-96 months 

 4 = 97-120 months 

 5 = 121-144 months 

 6 = ≥ 145 months 

 

Data were analyzed using the SPSS program version 11.5, the Cox Regression 

technique, and the backward stepwise model with a significance level of p < .05 was 

introduced.  The first step was to include in the equation data on all independent 

variables mentioned above, with the length of time working in nursing assigned as a 

dependent variable.  It was found that independent variables such as family 

dependency, marital status, spouse’s occupation, and beginning working status had no 

statistically significant relationship with the length of time working in nursing.         

For the second step, marital status was taken out of the equation, resulting in the    

Chi-square changing to 0.160. In the third step, “family dependency” was omitted 

from the equation, resulting in the Chi-square changing to 1.529.  In the fourth step, 

“beginning working status” was removed from the equation, and the Chi-square 

changed to 1.020.  For the fifth step, “spouse’s occupation” was removed from the 

equation, and the Chi-square changed to 3.508.  After the fifth step, the difference in 

the coefficient value of the variables left in this equation was less than 20% compared 

to the coefficient value of variables left in the equation at the first, second, third, and 
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fourth steps.  Therefore, the fifth equation were used to determine the factors 

influencing the risks for leaving nursing (Bandit Thinkumrop, 2001: 67)  

(See details in Table 5.18). 

 

Table 5.18  Factors Influencing the Risk of Leaving Nursing  

 

95.0% CI for Exp(B) 

  

B 

 

SE 

 

Sig. 

 

Exp (B) 

 Lower Upper 

First workplace       

In area of residence       

Outside area of residence -0.331 0.103 0.001 0.718 0.587 0.879 

Last five-year working status      

Not working   0.000    

Professional job -0.825 0.162 0.000 0.438 0.319 0.602 

Support  job 0.206 0.218 0.345 1.228 0.802 1.882 

Last one-year working status      

Not working   0.000    

Professional  job -2.645 0.181 0.000 0.071 0.050 0.101 

Support job -0.005 0.200 0.981 0.995 0.672 1.474 

Frequency of quitting      

Never quit   0.000    

1-2 times  1.503 0.487 0.002 4.495 1.732 11.667 

≥ 3 times   1.119 0.490 0.022 3.062 1.172 8.003 

Scholarship obligation      

No scholarship   0.051    

Time spent -0.067 0.143 0.638 0.935 0.707 1.237 

Time & money -0.022 0.309 0.942 0.978 0.534 1.792 

Money only spent  0.815 0.326 0.012 2.260 1.193 4.278 

Age at first quitting      

20-29 years   0.000    

30-39 years -0.205 0.204 0.315 0.814 0.546 1.215 

40-49 years -1.252 0.289 0.000 0.286 0.162 0.503 

50-59 years -1.938 0.449 0.000 0.144 0.060 0.347 
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Table 5.18 (Continued) 

 

95.0% CI for Exp(B)  B 

 

SE 

 

Sig. 

 

Exp(B) 

 Lower Upper 

Motivation for entering nursing career   

Love this job   0.093    

Need for career 

advancement  -0.352 0.215 0.101 0.703 0.462 1.071 

Family dependency -0.493 0.323 0.128 0.611 0.324 1.152 

No chance to quit -0.120 0.225 0.595 0.887 0.571 1.379 

Household income per month     

< 30,000 Baht   0.043    

30,001-60,000 Baht -0.285 0.146 0.051 0.752 0.564 1.002 

60,001-90,000 Baht 0.073 0.167 0.661 1.076 0.775 1.493 

≥ 90,000 Baht -0.226 0.165 0.170 0.798 0.577 1.102 

Length of time working in nursing until first quitting  

1-24 months   0.000    

25-48 months -0.564 0.216 0.009 0.569 0.373 0.868 

49-72 months -0.987 0.217 0.000 0.373 0.244 0.570 

73-96 months -1.247 0.243 0.000 0.287 0.178 0.463 

97-120 months -1.332 0.287 0.000 0.264 0.150 0.464 

121-144 months -1.769 0.322 0.000 0.170 0.091 0.320 

≥ 145 months -2.127 0.291 0.000 0.119 0.067 0.211 

Educational level     

Diploma   0.000    

Bachelors degree 0.057 0.188 0.762 1.059 0.732 1.531 

Masters degree (nursing) -0.803 0.234 0.001 0.448 0.283 0.709 

Masters degree  

(other discipline) -0.008 0.193 0.965 0.992 0.680 1.446 

Doctoral degree -1.851 0.357 0.000 0.157 0.078 0.317 

First job characteristic     

Shift work       

Not shift work -0.501 0.210 0.017 0.606 0.402 0.914 
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The multivariate assessment shown in Table 5.18 reveals that ten factors, 

namely, the first workplace, the last five-year working status, the last one-year 

working status, frequency of quitting, age at first quitting, household income, length 

of time working in the nursing until first quitting, educational level, first job type, and 

scholarship obligation, could predict the risk of RNs leaving nursing with a statistical 

significance of p< 0.05.  The motivation for entering the field of nursing is the only a 

factor left in the equation which is not statistically significant.  The ten factors 

together determine 57.06% of the strength of association and power in prediction    

(R2 = 0.5706).  The relationship among these factors and the risk of leaving the 

nursing career can be summarized as follows: 

1.  First, are demographic and socioeconomic factors, including educational 

level, household income, and the scholarship obligation.  The risk of leaving nursing 

for RNs who graduated with either a masters degree or doctoral degree in nursing was 

44.8% (95% CI 0.28-0.71) and 15.7% (95% CI 0.08-0.32) lower, respectively, than 

for RNs who had only a certificate or diploma.  This might be due to the fact that RNs 

with doctoral degrees are more likely to get promoted and succeed in their careers 

more readily compared with colleagues with lower degrees, and RNs with masters 

degrees may have had a better opportunity to continue their studies to gain a doctoral 

degree.  Similar to results noted by Brewer (2006: 5), a masters or higher degree gave 

RNs a greater probability of working in nursing longer than nurses with only a 

bachelors degree.  Another factor is that RNs who received educational scholarships 

had to work in nursing for a certain number of years after graduation to pay back for 

these scholarships.  RNs with a household income of 30,001 to 60,000 baht per month 

had a 75.2% (95% CI 0.5-1.0) higher risk than RNs with a household income of less 

than 30,000 baht per month, but the risks of leaving for RNs with a household income 

of more than 60,001 baht and those with a household income of less than 30,000 were 

not statistically significant.    The reason for this finding might be that the household 

income had no linear correlation with the risk of leaving nursing.  Chiha and Link 

(2003: 350) found that the decision to leave the profession is only modestly 

influenced by wages.  Antonazzo et al. (2003: 466) stated that there are many factors 

associated with the nurse’s working time allocation and that higher wages would have 
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only a modest effect on retaining nurses in the profession.  If nurses can apply for a 

job in which they do not have to work hard but get the same salary as before, they will 

leave the nursing career.  However, the present study found that RNs who got a loan 

to study nursing had a risk 2.2 times higher of leaving the nursing than RNs who had 

not received any scholarship. 

2. RNs working in nursing during the previous five years had a 43.8% (95% CI 

0.32-0.6) and those working for the previous year had a 7.1% (95% CI 0.05-0.1) 

lower risk than RNs who had not worked in nursing career in the previous one- or 

five-year periods.  This indicates that RNs who left nursing rarely returned to nursing 

career in the one- to five-year periods.  

RNs who start working as nurses and who did not have to work in shifts had a 

60.6% (95% CI 0.4-0.9) lower risk than did RNs working in shifts.  Askildsen et al., 

(2002:1) found that the working time allocation without working in shifts is related to 

an increased rate of participation in the nursing workforce.  

3. The frequency of quitting nursing is related to the risk of leaving nursing 

altogether.  RNs who quit 1-2 times and those who quit more than twice in throughout 

their careers had a risk of quitting 4.5 (95% CI 1.7-11.6) and 3.1 (95% CI 1.2-8.0) 

times greater, respectively, than RNs who never quit their jobs.  The RNs who quit for 

the first time at the ages of 40-49 had a 28.6% (95% CI 0.2-0.5) lower risk than did 

RNs who first quit at the ages of 20-24.  Similarly, RNs who quit for the first time at 

ages 50-59 years had 14.4% (95% CI 0.1-0.3) lower risk than did RNs who first quit 

at the ages of 20-24 years.  Besides that, RNs who worked in the nursing career more 

than 24 months before they quit the job for the first time had 11.9% (95% CI 0.1-0.2) 

to 56.9% (95% CI0.4-0.8) lower risk than RNs who worked for 24 months or less 

before quitting the first time. 

4. Motivation had no statistically significant influence on the risk of leaving 

nursing.  In this study motivation was measured by the variables “love this 

job/perceive as a secure job,” “need for career advancement/want to be a civil 

servant,” “family dependency,” and “scholarship obligation/no chance to change or 

quit the job,” which are individual subjective opinions.  Therefore, the impact of 

motivation should be confirmed in further study. 
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5. RNs whose first workplace was outside their hometown had 71.8% (95%CI 

0.6-0.8) lower risk of leaving nursing career than those who worked in their 

hometown area.  Many studies have investigated the significance of health workers in 

Pacific and Asian countries working in their hometowns. It was found that preference 

for a particular area or workplace is an important factor in health workers’ decision 

whether to stay or migrate (Henderson and Tulloch, 2008: 2).  For 40 years ago,       

the MoPH had a “hometown placement” policy, but it has since been discontinued.  

The result of this study suggests that the MoPH should reinstitute this policy and 

recruit nursing students from their hometowns, finance their studies, and, after 

graduation, assign them to work in their hometowns or areas nearby, guided by the 

assumption that working in their hometowns will help encourage RNs to work for a 

longer period in their profession. 

 

5.6.3  Survival Rate of RNs Working in Nursing  

The survival function curve below indicates that the proportion of RNs who 

continued working in nursing decreased from the first year of work.  
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Figure 5.6  Survival Rate of RNs Working in Nursing  
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The curve in Figure 5.6 indicates that 97.4 % of RNs work in the first five 

year after graduation. This figure declines to 90.6 % in the tenth year and then keeps 

decreasing, showing 80.7%, 65.5%, 53.5%, and 35.1% of RNs working in the 15th, 

20th, 25th, and 30th years, respectively.  This should serve as a warning sign of an 

increasing nursing shortage and the need for larger budgets to invest in the increased 

production of new RNs to make up for nurses leaving the field.  To not do so would 

be to perpetuate inefficiency of the human resources management in our healthcare 

system.  Therefore, it is necessary for policy makers to formulate a strong human 

resources retention policy to encourage RNs to work as nurses longer than they do 

now in order to prevent a worse nursing shortage in the near future. 

 



 

CHAPTER 6 

 

REGISTERED NURSES WORKING LIFE TABLE  

 AND WORKFORCE SUPPLY PROJECTION  

 

In this chapter, the increment-decrement working life table is constructed to 

describe the pattern of lifetime work of RNs in Thailand and to project the future 

supply of RNs for the workforce over the next 15 years (2008-2022). 

 

6.1  Working Life Table of RNs in Thailand 
 

Working life table of RNs was constructed in this study using the increment-

decrement method.  The model included age-specific mortality rates and transition 

probabilities of working status to estimate the increase and decrease in the RNs 

workforce from data on RNs entering and leaving nursing throughout their working 

lives.  The data used for constructing the working life table were obtained from both 

primary and secondary sources. 

Secondary data related to the death rate of RNs during 1999-2005 and were 

used to compute the age-specific mortality rates of RNs.  Data were derived from the 

personnel database of the Office of the Permanent Secretary under the MoPH. 

Primary data were taken from a sampling survey to which 1,293 RNs 

responded.  Markov Chain Analysis was applied to estimate the probability of 

transition, as presented in chapter 5, and was also introduced to compute the age 

specific workforce participation of RNs to determine the decrement or increment of 

RNs workforce in a working life table for RNs.
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6.1.1  Age-Specific Mortality Rate of RNs  

In this study the age specific mortality rate of RNs was calculated from the 

number of deaths of RNs in Thailand during the years 1999 to 2005. Data were 

obtained the personnel database of the Office of the Permanent Secretary under the 

MoPH, which were the only available source.  

The age specific death rate (nMx) of RNs was computed from the numbers of 

RN deaths in particular five-year interval age groups using the formula:  

 

M = Dn x x /P   x

 

  D = Number of deceased RNs of age x in the given year x

  P = Number of RNs of age x in the given year x

 

The results of the death rates at age x were finally used for computing an age-

specific mortality rate (q) using the following formula:  nx

 

q                              n x = 2n M/(2+ n) Mn x n x ; n = age interval such as five years, so n = 5 

 

In general, the probability of dying in the age interval x to x+n is denoted by the 

symbol qnx.  The way to calculate nqx for every age group is shown in detail in 

Appendix C.  In order to determine the appropriate assumptions for constructing the 

working life table in this study, the calculated age-specific mortality rate of RNs was 

compared with the female population in Thailand and that of RNs in 2005.  

 

Table 6.1  Age-Specific Mortality Rates of  the Female Population and RNs 

 

Age-specific mortality rate   
Age group Difference (%) 

Female population RNs 

20-24 years 0.0055 0.00017 96.90 

25-29 years 0.0109 0.00047 95.71 
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Table 6.1 (Continued) 

 

 Age-specific mortality rate  
Age group Difference (%) 

Female population RNs 

30-34 years 0.0109 0.00141 87.05 

35-39 years 0.0104 0.00209 79.86 

40-44 years 0.0119 0.00180 84.84 

45-49 years 0.0164 0.00390 76.20 

50-54 years 0.0237 0.00150 93.68 

55-59 years 0.0368 0.01351 63.29 

 

From Table 6.1 it can be concluded that RNs 45 to 49 years old had the highest 

mortality rate compared to the other age groups of RNs.  RNs 45 to 49 years of age 

had a 76.20% lower mortality rate compared to the rate for the female population in 

general.  The difference between the rate for the general female population and that of 

RNs aged 55 to 59 follows a similar trend, with RNs showing a 63.29% lower 

mortality.  The difference in the mortality rate between RNs and Thai females in 

general for those aged 55 to 59 is lower in comparison with other age groups.  Even 

though the mortality rate of RNs is generally lower in comparison with that of women 

in general, it would be interesting to study the causes of death for each age group of 

RNs.  The result of such a study would be beneficial for developing a plan for the 

nursing workforce. 

 According to national statistics for 2002, the mortality rate of RNs aged 20 to 

59 greatly differs from that of the general female population.  Thus, certain 

assumptions regarding RN mortality were made for constructing a working life table: 

1. The age-specific mortality rate for RNs aged 20-59 was calculated based on 

the age-specific death rate from the 1998-2005 personnel database of the Office of the 

Permanent Secretary under the MoPH.  
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2. The age-specific mortality rate for RNs aged over 60 is similar to the 

mortality rate of the female population in Thailand by the year 2002, showing an 

average life expectancy of 77.52 years (The National Statistical Office, 2004: 21). 

According to World Health Organization (WHO) recommendations, for any country 

with a high average life expectancy and which has clear and sufficient information 

about mortality rates, working life tables can be constructed.  It is most likely that the 

life expectancy of health personnel is higher than that for people working in other 

fields or for people who are not working (Hall and Meja, 1978: 104). 

3. RNs in the same age group regardless of their working position have the same 

mortality rate. 

 

6.1.2  Mathematical Components of the Working Life Table 

The working life table was constructed using the increment-decrement method. 

The modeling started with the number of persons labeled as Radix (l0 ) which follows 

the experience of a closed group of persons from birth through the death of the last 

member, as the group is subjected to a schedule of age-specific mortality rate q n x.  

Then the number of persons who die within the indicated age interval x to x+n is 

computed, the number of persons alive at age x (lx) and the number of person-years of 

life lived in the period between (Lx).  (Pramote Prasartkul and Pattama 

Wapattanawong, 2001: 29).  

The life table quantities described above can be computed as follows:  

 

(ndx) =  (lx)- (l )   x+n

(nq dx) =  (nx)/ (lx) 

( l ) = (lx+n x) (1- (nqx)) = (lx) - (ndx) 

(nLx)  = (n/2)( (lx) + (l )) x+n

(T Lx)   = ∑i (n x) (i = from x to z) 

(ex)  =  (Tx)/ (lx) 

 

To construct the RN working life table in this study a function of the steady 

state probability (resulting from the five-year time unit, age-specific transition 

 



 

 

116

probability detailed in chapter 5) was added.  Then the job transition between 

specified working positions at age x  (p
a
x) and the probability of working in nursing at 

the given age intervals were computed using the following formula:  

 

p
a
x = ( p

a
x-1 + p

a
x)/2  (Shoen, 1975: 315) 

 

An estimate of the number of person-years working in nursing (L
a
x) for every 

age group was calculated using the formula below (Schoen, 1975: 313-324; Smith, 

2006: 23-30; Phang, 2006: 16-17). 

 

        L
a
x = L x  ×   p

 a
x

 

The total number of persons-years remaining in nursing at age x was 

calculated using the formula: 

                 ∞ 
                  T x

a =∑ Lax + i 
                            i=0 
 

The working life expectancy was computed by the formula: 

 

    e
a = T

 a
x / l x

 

      The results of the calculation of functions mentioned above are shown in 

Table 6.2 

 



Table 6.2  Working Life Table of Registered Nurses in Thailand 
 
 

Probability of transition between 
specified status during age 
interval x to x+1 

Probability of transition between 
specified status at age x 

Not 
working at 
beginning 
age          

Working at 
beginning 
age 

Support at  
beginning 
age          

Not 
working 
to not 
working    
p

Working 
to 

working    
p

Support   
to 

Support    
p

Not 
working 
to not 
working  

Working 
to 

working 

Support 
to 

Support   

lAge  x 5dx 5qx   
a s l  lix  x l xsa a

i
x

x x
ipix

pa spsx x

20-24 100,000 17 0.00017 0.0000 1.0000 0.0000 0.0000 1.0000 0.0000 100,000 - - 

25-29 99,983 47 0.00047 0.0368 0.8103 0.1529 0.0184 0.9051 0.0765 90,497 1,841 7,644.613 

24,986.531 30-34 99,936 141 0.00141 0.1412 0.5116 0.3471 0.0890 0.6609 0.2500 66,052 8,898 117 

35-39 99,795 209 0.00209 0.3585 0.4652 0.1763 0.2499 0.4884 0.2617 48,741 24,934 26,119.570 

40-44 99,586 180 0.00180 0.1815 0.6409 0.1776 0.2700 0.5531 0.1770 55,077 26,885 17,624.440 

45-49 99,406 388 0.00390 0.2225 0.5479 0.2296 0.2020 0.5944 0.2036 59,085 20,080 20,241.305 

50-54 99,018 148 0.00150 0.3538 0.2637 0.3824 0.2882 0.4058 0.3060 40,181 28,536 30,301.626 

55-59 98,870 1,336 0.01351 0.2857 0.2619 0.4524 0.3198 0.2628 0.4174 25,985 31,617 41,268.314 

60-64 97,535 5,355 0.0549 0.9690 0.0140 0.0170 0.6274 0.1380 0.2347 13,455 61,189 22,890.366 

65-69 92,180 7,605 0.0825 0.9690 0.0140 0.0170 0.9690 0.0140 0.0170 1,291 89,322 1,567.058 

70-74 84,575 10,513 0.1243 1.0000 0.0000 0.0000 0.9845 0.0070 0.0085 592 83,264 718.888 

75-79 74,062 14,472 0.1954 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0 74,062 - 

80-84 59,591 18,396 0.3087 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0 59,591 - 

85+ 41,195 41,195 1 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 0 41,195 - 
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Table 6.2 (Continued) 
 

 

Age 
Person 
year live     

5Lx

Working 
Lax

Not 
working 

Lix

Support  
Lsx

Total  Tx
Working   
Tax

Not working   
Tix

Support   
Tsx

e0 =     
Tx / l x

ea=    
Ta / l x

ei  =  

Ti/ l x

es  = 

    Ts/ l x

20-24 499,957.33 49,9957.33 0.00 0.00 5,978,664.98 2,254,782.21 2,757,069.21 966,813.57 59.79 22.55 27.57 9.67 

25-29 499,797.88 40,4961.50 18,408.11 76,428.27 5,478,707.65 1,754,824.87 2,757,069.21 966,813.57 54.80 17.55 27.58 9.67 

30-34 499,328.32 25,5470.15 70,525.72 173,332.44 4,978,909.77 1,349,863.37 2,738,661.10 890,385.30 49.82 13.51 27.40 8.91 

35-39 498,452.93 231,880.94 178,678.42 87,893.57 4,479,581.45 1,094,393.22 2,668,135.37 717,052.85 44.89 10.97 26.74 7.19 

40-44 497,481.18 318,842.11 90,275.86 88,363.21 3,981,128.52 862,512.28 2,489,456.95 629,159.29 39.98 8.66 25.00 6.32 

45-49 496,062.23 271,768.69 110,386.61 113,906.93 3,483,647.34 543,670.17 2,399,181.09 540,796.07 35.04 5.47 24.14 5.44 

50-54 494,721.91 130,476.14 175,055.44 189,190.34 2,987,585.11 271,901.48 2,288,794.48 426,889.15 30.17 2.75 23.11 4.31 

55-59 491,012.10 128,598.92 140,289.32 222,123.86 2,492,863.20 141,425.35 2,113,739.04 237,698.81 25.21 1.43 21.38 2.40 

60-64 474,286.17 6,640.01 459,583.30 8,062.86 2,001,851.10 12,826.43 1,973,449.72 15,574.95 20.52 0.13 20.23 0.16 

65-69 441,887.45 6,186.42 428,188.94 7,512.09 1,527,564.93 6,186.42 1,513,866.42 7,512.09 16.57 0.07 16.42 0.08 

70-74 396,593.64 0.00 396,593.64 0.00 1,085,677.49 0.00 1,085,677.49 0.00 12.84 0.00 12.84 0.00 

75-79 334,132.46 0.00 334,132.46 0.00 689,083.85 0.00 689,083.85 0.00 9.30 0.00 9.30 0.00 

80-84 251,963.94 0.00 251,963.94 0.00 354,951.39 0.00 354,951.39 0.00 5.96 0.00 5.96 0.00 

85+ 102,987.45 0.00 102,987.45 0.00 102,987.45 0.00 102,987.45 0.00 2.50 0.00 2.50 0.00 
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  6.1.3  Age Structure of RNs in Stationary Population 

Figure 6.1 shows the stationary population and the age distribution of RNs, 

according to the working life table.  The stationary population, calculated as the 

number of RNs who enter and exit from nursing per100,000 persons per year, 

indicates that the nursing workforce supply in Thailand will be younger, broken down 

as follows: RNs aged 20-24 (22.17%), 25-29 (17.96%), 30-34 (11.33%), 35-39 

(10.28%), 40-44 (14.14%), 45-49 (12.05%), 50-54 (5.79%), 55-59 (5.70%), and over 

59 (0.57%). 
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Figure 6.1  Age Structure of RNs in Stationary Population  
 

Among RNs aged 20-39, 61.74% will be working in nursing.  If a 

substantial proportion of newly graduated RNs drop out of nursing, the age structure 

of the RNs will shift to a higher proportion of older nurses.  Another problem will 

occur if not enough nurses enter the profession at ages 20 to 39.  Since working 

nurses in these age groups are growing older, if there are no younger replacements, 

the age structure of the RN workforce will continue to rise in the next 15-20 years.     

It is therefore crucial to formulate an appropriate plan to consistently produce new 

RNs in order to maintain a well balanced age structure and reliable supply of RNs.  
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  6.1.4  Life Expectancy of RNs in Thailand 

The life expectancy of RNs is 79.79 years, which means that 20-year-old RNs  

should still be alive at 79.79 years, which similar to the life expectancy for 20-year-

old Thai female population that is 78.85 years (National Statistical Office, 2004: 21). 

 
  6.1.5  Working Life Expectancy of RNs in Thailand 

The working life expectancy of RNs is 22.55 years at start working at age 20.  

At age of 65 their working life expectancy declines to 0.07 years.  Of course RNs over 

70 do not work any longer.  Therefore, given the assumptions on mortality and job 

transition probability, RNs who start working at age 20 might extend their working 

life to the age of 42.55 on average.  

The working life expectancy of RNs is an important factor to be considered in 

planning the future supply of the nursing workforce.  It is particularly important to 

consider how to graduate new RNs to replace those who are leaving nursing, either 

because of death or changing jobs.  If a substantial proportion of RNs leave nursing 

prematurely or change their working status earlier than expected, the result will be 

that the average working life expectancy of RNs will decrease.  In that case, nursing 

schools will have to increase their capacity to produce RNs to compensate for those 

leaving the profession.  Contrary to what could be, as stated above, the real working 

life expectancy of RNs in Thailand, the actual average is only 22.55 years.              

This  period could be prolonged, however, if the motivation to work could be 

enhanced by improving working conditions, adjusting shift work to an appropriate 

work schedule, providing more social welfare, enhancing chances for career 

advancement , providing opportunities for continuing study for a masters or doctoral 

degree, offering training courses, and increasing salary and overtime pay. 

However, RN working life expectancy differs from country to country.  In the 

United States, the United Kingdom, and Australia, RN working life expectancy is 

even shorter than it is for Asian countries.  The reason might be that in more 

developed countries the proportion of RNs with masters or doctoral degrees is higher 

than it is in Asian countries, and more highly educated RNs have a shorter working 

life expectancy (Buchan, 1999: 820; Buchan and Secombe, 2000: 16; Irwin, 2001: 1).  
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This does not correspond with the present study, which finds that RNs with doctoral 

degrees in nursing tend to work longer nursing than do RNs with only a bachelors 

degree or a diploma.  In Thailand RNs with doctoral degrees are mostly working as 

lecturers in nursing sciences and are not exposed to shift work.  In Asian countries the 

average RN working life expectancy is 25-40 years, except for Japan, where it is only 

9.1 years (International Council of Nurses, 2002c: 1).  One reason for this is that the 

tax policy of the Japanese government allows a married man to reduce his tax 

payment if his wife does not work.  As a result, quite a high proportion of married 

nurses prematurely give up their jobs.  So far, the Japanese government has not found 

a way to motivate nurses to prolong their nursing careers and thus solve Japan’s own 

nursing shortage.  One response would be to increase the production of health 

personnel in other fields to replace departing RNs (Oda, 2007). 

 

6.1.6  Probability that RNs Will Keep Working in Nursing  

In the RN working life table, stationary population models have been used to 

provide a framework for management decisions in human resources planning.            

A useful measure of stability might be an expectation of service analogous to the 

expectation of life.  In this study, the investigator used the stationary population to 

estimate the chance that RNs who start to work at aged 20 will keep working in their 

nursing career from 5 to 40 years (see Table 6.3).  

 

Table 6.3  Probability that RNs Will Keep Working in Nursing  

 

Probability of continuing to work in nursing  Percentage 

Start working at age 20 and work until age 25 90.50 

Start working at age 20 and work until age 30 66.05 

Start working at age 20 and work until age 35 48.74 

Start working at age 20 and work until age 40 55.08 

Start working at age 20 and work until age 45 59.09 
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Table 6.3 (Continued) 

 

Probability of continuing to work in nursing  Percentage 

Start working at age 20 and work until age 50 40.18 

Start working at age 20 and work until age 55 25.99 

Start working at age 20 and work until age 60 13.46 

 

From Table 6.3 it can be concluded that for RNs who start working at age 

20, 90.50% will remain working in nursing until age 25, 48.74% until age 35, 55.08% 

until age 40, 59.09% until age 45, and only 13.46% until they retire at age 60.  
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Figure 6.2  Probability that RNs Will Keep Working in Nursing  
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  6.1.7  Median Age that RNs Leave Nursing  

A conventional life table shows the median age at death or the age at which half 

of the cohorts die and half continue living.  The working life table in this study, 

assumes that 100,000 persons of the cohort enter the nursing career (l a0), that at the 

age of 45 years there are 59,085 RNs working in nursing, and that 40,181 RNs remain 

working until age 50, indicating that 50,000 RNs will be in the age range 45 to 50. 

The median age at which they quit working is 47.40, which can be calculated using 

the following linear equation:  

 

Median age at leaving nursing = 

45 + [(59,085-50,000)-50,000)/(59,085- 4018)] × 5  =  47.40 years 

 

6.1.8  Annual Loss Rate of RNs 

The annual loss rate of RNs can be computed from the stationary population in 

the working life table.  In the stationary population it must be assumed that the 

number of those leaving nursing is equal to the number entering (Pramote Prasartkul 

and Pattama Wapattanawong, 2001: 28).  The loss rate of RNs can then be calculated 

using the following equation:  

 

     Annual loss rate =  (Total number lost/total number of RN person-years  

                               working in nursing career) x 100  or l
a
0 / T

a
 0 x 100 or   = 1/ e

a
0

                    =  (100,000/2,254,782.21) x 100 or (1/22.55) x 100   = 4.435% 

 

The annual loss rate of RNs according to calculations in this study is 4.435%.  

In order to maintain the size of the nursing workforce, the production of new nurses 

should not be lower than the annual loss rate. 

 

6.1.9  Annual Replacement to Maintain Supply of RNs  

The necessary recruitment of RNs to replace those lost can be  

obtained from the stationary population.  The nursing workforce committee of the 

TNC estimates the demand for RNs as 1 RN per 500 populations.  Therefore, in the 

years 2008 to 2022, the demand for RNs will be 128,715 persons per year.      
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Currently, however, Thailand is facing a shortage of 30,000 RNs.  In light of 

this shortage, the actual demand will increase to a total of 158,715 RNs per year.  

Therefore, the number of newly graduated RNs should be 7,000 persons per year 

(Pollard, Yusuf, and Pollard, 1974: 43).  Calculations are made using the following 

equation:  

 

    Number of RNs needed per year = Annual loss rate × number of RNs required 

 = 0.04435 x 158,715 = 7,039 RNs/year 

 

Assuming a 5% dropout rate from nursing programs, the number of new nursing 

student should be 7,350 per year to allow for approximately 6,980 RNs per year.      

For the future, WHO has recommended 1 nurse per 450 population (1:450) since 

demand for nurses might increase due to changes in the socioeconomic situation and 

to patterns of illness within the population (World Health Organization, 2006: xix).   

It is safe to assume that the demand for RNs in Thailand from 2008 to 2022 may also 

increase from 158,715 persons per year to 173,017 persons per year and that the 

requirement for newly graduated nurses will increase to 8,000 persons per year.  

For national healthcare workforce planning, the estimation of demand for RNs 

is usually based on the population ratio method, used by the nursing workforce 

committee of the TNC to recommend a rate of 1 RN per 500 populations.  However, 

if this estimate takes into account the existing shortage of 30,000 RNs, the number of 

RNs required would be 125,657 to 130,370 for the years 2007 to 2022 based on a 

nurse-to-population ratio of 1:500 and 139,619 to 144,856 based on a nurse-to-

population ratio of 1:450 (see Table 6.4).  
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Table 6.4  Demand for RNs and Number of RNs to be Replaced from 2007 to 2022 

 

Demand for RNs Demand for RNs 
(RNs to population 1:500) (RNs to population 1:450) Population 

Year 
(persons) 

Number 
required 

Number to be 
replaced 

Number 
required 

Number to be 
replaced 

2007 62,828,700 125,657 5,851.57 139,619 6,483.50 

2008 63,120,800 126,242 5,878.78 140,268 6,513.64 

2009 63,395,600 126,791 5,904.37 140,879 6,542.00 

2010 63,652,300 127,305 5,928.28 141,450 6,568.49 

2011 63,890,600 127,781 5,950.48 141,979 6,593.08 

2012 64,109,300 128,219 5,970.84 142,465 6,615.65 

2013 64,308,400 128,617 5,989.39 142,908 6,636.20 

2014 64,487,800 128,976 6,006.10 143,306 6,654.71 

2015 64,647,600 129,295 6,020.98 143,661 6,671.20 

2016 64,787,700 129,575 6,034.03 143,973 6,685.66 

2017 64,907,100 129,814 6,045.15 144,238 6,697.98 

2018 65,005,400 130,011 6,054.30 144,456 6,708.12 

2019 65,082,500 130,165 6,061.48 144,628 6,716.08 

2020 65,138,300 130,277 6,066.68 144,752 6,721.84 

2021 65,173,000 130,346 6,069.91 144,829 6,725.42 

2022 65,185,000 130,370 6,071.03 144,856 6,726.66 

 

Note:  Number to be replaced was calculated from stationary population in RN 

Working Life Table 
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6.2  Projection of RNs’ Workforce Supply over the Next 15 Years 

 

The method for projecting the future RN workforce supply is similar to the 

method used for population projection in demography to estimate the future size, age 

structure, and distribution of the population.  

The cohort-component method was used for RN supply projection with a one-

year age interval and following similar logic was also used for individual age groups. 

Components of population change are estimated or projected separately for individual 

age groups. This is a special case of a component technique, which is defined simply 

by the use of estimates or projections of mortality, but here the probabilities of 

working in nursing and leaving nursing are estimated, including the increase of the 

nursing workforce through newly graduated nurses, those returning to nursing, and 

those who leaving their career (Figure 6.3).  
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Figure 6.3  RNs’ Workforce Supply Projection Model   
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6.2.1  Base Population for Projection 

In January 2007, the total population of RNs who had obtained professional 

nursing licenses from the Board of the Thailand Nursing and Midwifery Council 

(TNC) was 116,820 persons, including 1,328 persons over age 60.  This group of RNs 

was selected as the base population for the one-year age interval according to their 

age.  

 
6.2.2 Assumptions for Projections of RNs Workforce Supply  

The projection of RNs supply over the next 15 years (from 2008 to 2022) at 

one-year intervals was made under the following assumptions:  

 1. Basically, the projection deals with the general situation, which is defined as 

“normal,” meaning without violence, political unrest, or serious economic problems 

resulting in critical circumstances and major fluctuation within the workforce for the 

time of projection. 

2. Concerning the transition in RNs working status, the probability of RNs 

changing their working status from nursing to working in a support job or quitting 

work altogether was estimated for particular age groups and based on Markov Chain 

Analysis of five-year time units.  The transition probability of working status among 

RNs aged 60 to 65 was considered to be similar to that for those aged 55 to 59. 

3. Regarding the assumption of an age-specific mortality rate, the mortality rate 

of particular age groups was assessed by using the RN working life table. 

4. Regarding the assumption used to estimate the number of new graduates 

needed, the estimate was based on three possible production plans, that either       

7,000 , 8,000 or 9,000 nurses would graduate each year. The starting time for the 

prediction was the year 2009. 

5. Regarding age distribution and the number of new RNs graduating and 

passing the licensing examination, the age at graduation was set at 20 to 24 years old.  

It was assumed that 2% graduated at the age of 20, 7% at the age of 21, 75% at the 

age of 22, 13% at the age of 23, and 3% at the age of 24.  Further on it was assumed 

that 95% of nursing students could successfully finish their studies and could pass the 

licensing examination approved by the Board of the TNC in any particular year.      
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The expected numbers of newly graduated RNs within the academic years 2007 to 

2012 were based on the 2008 TNC Production Plan. Therefore, these numbers were 

taken into account for projecting the future supply (details in Table 6.5). 

 

Table 6.5  Expected Number of New Graduates during the Academic Years 2007 to 

2012  

 

Academic year Expected number of newly 
graduated RNs (persons) 

Entry into nursing school Graduation 

2003 2007 6,444 

2004 2008 6,486 

2005 2009 7,864 

2006 2010 8,427 

2007 2011 10,730** 

2008 2012 7,977 

Total number of expected of newly graduated RNs 
(2007-2012) 

47,928 

Average number of newly graduated RNs per year 7,988 

 
 
Source: Nursing Workforce Planning Committee, 2008 

Note: ** Include nursing students in the three Southern special provinces project  
 

6.2.3  Estimation of Future Supply of RNs  

The estimated size of the RNs workforce in a particular working status was 

based on the three possible production plans for 7,000, 8,000, or 9,000 new RNs to 

graduate each year.  The decreasing or increasing of RNs in any particular working 

status during 2008 to 2022 base on the transition probability in five-year time units 
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over five rounds (2005 to 2009, 2009 to 2013, 2013 to 2017, 2017 to 2021, and 2021 

to 2025).  The results of the estimation are described below: 

1. The number RNs joining the nursing workforce in the years 2007 to 2012 

depended on the number of nursing students recruited during the years 2003 to 2008 

and transition probability in round of 2005-2009 and 2009-2013 (Table 6.6). 

 

Table 6.6  Expected Supply of RNs Joining the Workforce during 2007 to 2012 
 
 

 Total 
number 
of RNs 

RNs 
over 60 
years 

RNs of 
active 
working 
age 

RNs not 
working 

RNs 
working 
in 

nursing  

RNs in 
support 
jobs 

Year 

2007 122,968 1,328 121,640 15,928 93,915 11,796 

2008 129,140 1,889 127,251 21,151 87,431 18,669 

2009 125,512 2,163 123,349 23,688 87,668 11,993 

2010 133,616 2,753 130,863 23,643 86,924 20,296 

2011 143,998 3,383 140,615 24,812 91,036 24,767 

2012 151,597 4,130 147,467 26,107 94,144 27,217 

Average/year 134,472 2,607 131,864 22,555 90,186 19,123 

 

 

From Table 6.6 it can be seen that during 2007 to 2012, 1.9% of RNs will be 

aged 60 year and over (and thus retired), 98.10% will be actively working; 68.39% 

will be working in nursing while 14.52% will be working in support jobs, and 17.10% 

will be not working in nursing.  However, the RN workforce supply will increase 

4.34% annually on average, which is the same rate as the loss rate.  

2. For the years 2013 to 2022, the projection uses a different number of newly 

graduated RNs, according to which of the three production plans for modeling the size 

of workforce are used (Table 6.7). 
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Table 6.7  RN Workforce Supply Projection for the Three Production Models 
 

RNs of 
active 
working 
age 

Total 
number of 
RNs 

RNs over 
60 years 

RNs not 
working  

RNs working in 
nursing  

RNs in support 
jobs 

Year 

Production plan for 7000 RNs/year from 2009 

2013 157,834 4,970 152,864 27,513 96,754 28,597 

2014 156,653 6,003 150,650 28,396 99,834 22,420 

2015 167,217 7,479 159,738 28,120 97,952 33,666 

2016 173,286 8,600 164,686 28,993 101,239 34,453 

2017 179,304 9,752 169,552 29,280 103,957 36,315 

2018 185,248 11,117 174,131 28,508 106,604 39,019 

2019 191,150 12,738 178,412 28,379 109,056 40,977 

2020 196,984 14,633 182,351 29,530 109,875 42,946 

2021 202,719 16,823 185,896 31,010 110,247 44,640 

2022 208,393 19,490 188,903 33,423 111,103 44,377 

Average 181,879 11,161 170,718 29,315 104,662 36,741 

Production plan for 8000 RNs/year from 2009 

2013 158,784 4,970 153,814 27,513 97,704 28,597 

2014 158,549 6,003 152,545 28,397 101,728 22,420 

2015 168,167 7,479 160,688 28,120 98,902 33,666 

2016 175,186 8,600 166,586 28,995 103,134 34,457 

20177 182,153 9,752 172,401 29,287 106,775 36,339 

2018 189,046 11,117 177,929 28,547 110,221 39,160 

2019 195,896 12,738 183,158 28,453 113,448 41,257 

2020 202,677 14,633 188,044 29,639 115,036 43,370 
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Table 6.7 (Continued)  
 
 

RNs of 
active 
working 
age 

Total 
number of 
RNs 

RNs > 60 
yr 

RNs not 
working  

RNs working in 
nursing  

RNs working 
in support jobs 

Year 

Production plan for 8000 RNs/year from 2009 (Continued) 

2021 209,359 16,823 192,536 31,157 116,168 45,211 

2022 215,979 19,490 196,488 33,620 117,746 45,122 

Average 185,580 11,161 174,419 29,373 108,086 36,960 

Production plan for 9000 RNs/year from 2009 

2013 159,734 4,970 154,764 27,513 98,654 28,597 

2014 160,458 6,003 154,455 28,394 103,641 22,420 

2015 169,117 7,479 161,638 28,120 99,852 33,666 

2016 177,086 8,600 168,486 28,992 105,046 34,448 

2017 185,003 9,752 175,250 29,312 109,514 36,425 

2018 192,843 11,117 181,726 28,627 113,649 39,450 

2019 200,642 12,738 187,904 28,570 117,623 41,710 

2020 208,369 14,633 193,736 29,790 119,976 43,970 

2021 215,997 16,823 199,173 31,335 121,890 45,949 

2022 223,561 19,490 204,071 33,910 124,063 46,098 

Average 189,281 11,161 178,120 29,456 111,391 37,273 

 
  

  As calculated from the actual numbers given in Table 6.7 for the years 2013 to 

2022, the three production plans will result in increases of growth rates of RNs of 

2.52%, 2.92%, and 3.31%, respectively.  RNs of active age in the workforce supply 

will be 94.04%, 94.17%, and 94.30%, respectively.   
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Moreover, according to the three production plans as above, the proportion of 

RNs working in nursing career is similar–61.44%, 62.09%, and 62.65%, respectively 

(Figure 6.4).  However, these proportions will decline over the long term due to the 

transition of working status of RNs.  This study found that in the steady state or the 

next 20 years in 2029, the proportion of RNs actively working in nursing will 

decrease to 60.1% if the above mentioned assumptions do not change.  If there are no 

countermeasures to solve this problem, the pattern of change working positions might 

change as well.  
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Figure 6.4  Proportion of RNs Working in Nursing according to the Three Production 

Models 

 

2. Regarding the age distribution of RNs workforce, Tables 6.8 to Table 6.11 

give the show predictions of the numbers of RNs working in particular age groups 

from 2007 to 2022. 

 

 

 

 



 

 

133

Table 6.8  Supply of RNs Working in Nursing during 2007-2012 under 2003 to 2008 

TNC’s Production Plans 

 

Year Age 
(years) 

2007 2008  2009  2010  2011  2012 

20-24 6,236 11,698  18,490  21,753  23,490  23,465 

25-29  15,741 8,789 5,448 7,624 13,610 18,543 

30-34 23,222 23,145  21,050  16,743  13,084  10,052 

35-39 14,315 12,374  12,319  12,054  12,207  12,868 

40-44 17,471 15,712  14,127  12,507  11,991  12,246 

45-49 10,163 9,984 10,827  11,269  11,607  11,464 

50-54 4,519 3,785  3,556  3,307  3,451  3,927 

55-59 2,248 1,943  1,851  1,668  1,597  1,577 

60 and 
over 

722 763  835  882  926 1,021 

Total 94,636 88,194  88,503  87,806  91,962  95,165 

Active 
Age 

93,915 87,431  87,668  86,924  91,036  94,144 

  
 

 

 



Table 6.9  Supply of RNs Working in Nursing from 2013 to 2022 with Intake of 7,000 Nursing Students/Year   

 

Year 
Age (years) 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

20-24 21,376 21,242 19,628 19,438 19,412 19,412 19,412 19,412 19,412 19,412 

25-29 24,838 29,275 28,205 28,582 27,689 26,901 28,488 27,185 27,032 26,953 

30-34 6,068 4,111 4,732 8,773 12,473 16,207 17,889 19,463 18,976 18,151 

134 35-39 14,145 13,680 12,093 10,272 7,900 4,257 2,801 4,324 7,056 10,352 

40-44 12,865 14,044 13,158 15,808 18,172 20,815 20,060 17,369 14,028 10,677 

45-49 11,406 10,693 9,456 8,891 9,261 9,969 11,257 12,764 14,119 15,977 

50-54 4,398 4,956 7,637 6,395 5,704 5,388 4,979 4,677 4,729 4,802 

55-59 1,658 1,833 3,043 3,081 3,347 3,657 4,170 4,680 4,895 4,780 

60 and over 1,092 1,196 1,902 1,899 1,901 1,964 2,142 2,401 2,760 3,222 

Total 97,846 101,030 99,853 103,138 105,858 108,568 111,198 112,277 113,006 114,326 

Active Age 96,754 99,834 97,952 101,239 103,957 106,604 109,056 109,875 110,247 111,103 



Table 6.10  Supply of RNs Working in Nursing from 2013 to 2022 with Intake of 8,000 Nursing Students/Year  
 
 

Year 
Age (years) 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

 22,326 23,113 20,578 21,309 22,080 22,166 22,185 22,185 22,185 22,185 

25-29 24,838 29,299 28,205 28,605 27,839 27,763 30,107 29,572 30,163 30,719 

30-34 6,068 4,111 4,732 8,773 12,473 16,207 17,889 19,463 18,993 18,254 135

35-39 14,145 13,680 12,093 10,272 7,900 4,257 2,801 4,324 7,056 10,352 

40-44 12,865 14,044 13,158 15,808 18,172 20,815 20,060 17,369 14,028 10,677 

45-49 11,406 10,693 9,456 8,891 9,261 9,969 11,257 12,764 14,119 15,977 

50-54 4,398 4,956 7,637 6,395 5,704 5,388 4,979 4,677 4,729 4,802 

55-59 1,658 1,833 3,043 3,081 3,347 3,657 4,170 4,680 4,895 4,780 

60 and over 1,092 1,196 1,902 1,899 1,901 1,964 2,142 2,401 2,760 3,222 

Total 98,796 102,925 100,803 105,033 108,676 112,185 115,590 117,437 118,927 120,968 

Active Age 97,704 101,728 98,902 103,134 106,775 110,221 113,448 115,036 116,168 117,746 
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Table 6.11  Supply of  RNs Working in Nursing from 2013 to 2022 with Intake of 9,000 Nursing Students/Year  
 

Year 
Age (years) 

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

20-24 23,276 25,086 21,528 23,282 24,274 23,861 23,805 23,805 23,805 23,805 

25-29 24,838 29,238 28,205 28,545 28,383 29,497 32,662 32,893 34,308 35,034 

30-34 6,068 4,111 4,732 8,773 12,473 16,207 17,889 19,463 18,950 18,637 

35-39 14,145 13,680 12,093 10,272 7,900 4,257 2,801 4,324 7,056 10,352 

40-44 12,865 14,044 13,158 15,808 18,172 20,815 20,060 17,369 14,028 10,677 

45-49 11,406 10,693 9,456 8,891 9,261 9,969 11,257 12,764 14,119 15,977 

50-54 4,398 4,956 7,637 6,395 5,704 5,388 4,979 4,677 4,729 4,802 

55-59 1,658 1,833 3,043 3,081 3,347 3,657 4,170 4,680 4,895 4,780 

60 and over  1,092 1,196 1,902 1,899 1,901 1,964 2,142 2,401 2,760 3,222 

Total 99,746 104,837 101,753 106,945 111,414 115,614 119,766 122,377 124,649 127,286 

Active Age 98,654 103,641 99,852 105,046 109,514 113,649 117,623 119,976 121,890 124,063 
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6.2.4  Size and Trend of Retirement of RNs Aged 60 Years and Over  

The projections for the nursing workforce in this study indicate that RNs of 

retirement age will increase and comprise 4.3 to 4.5% of the entire RN workforce.  

The number of older RNs will tend to increase from 2007 to 2022.  The growth rate 

will increase approximately 20.50% per year (Figure 6.5).  Up to the year 2017, or in 

the next 10 years, 9,752 RNs will retire, and the number of the retirees will increase 

up to 19,490 in 2022.  These phenomena will also be observed in Western countries.  

A substantial number of nurses in the Baby Boom Generation will retire year by year 

in the near future (International Council of Nurses, 2006: 1).  This will certainly 

affect the size of the nursing workforce.  It would be wise to plan in advance to 

increase the number of newly graduated nurses in order to replace the future supply. 
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Figure 6.5  Number and Trend of RNs of Retirement Age  
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6.2.5  Demand and Supply of RNs from 2007 to 2022  

Estimates of demand and supply regarding the RN workforce under the 

assumption of the three different production models for new RNs from 2007 to 2022, 

were made by considering the probabilities of transition in each five-year period.  

Results show that the supply of RNs will be 19.73% - 22.96% lower than the demand 

for RNs (Table 6.12 and Figure 6.6). 

 

Table 6.12  Estimates of Demand and Supply of RNs under the Three Production 

Models  

 

Supply of RN Workforce 

7000 RNs/year 8000 RNs/year 9000 RNs/year 

Year Demand 
Lower 
than 
demand 

Lower 
than 
demand 

Lower 
than 
demand 

Number 
of RNs 

Number 
of RNs 

Number 
of RNs 

(%) (%) (%) 

2007 125,657 93,915 25.26 93,915 25.26 93,915 25.26 

2008 126,242 87,431 30.74 87,431 30.74 87,431 30.74 

2009 126,791 87,668 30.86 87,668 30.86 87,668 30.86 

2010 127,305 86,924 31.72 86,924 31.72 86,924 31.72 

2011 127,781 91,036 28.76 91,036 28.76 91,036 28.76 

2012 128,219 94,144 26.58 94,144 26.58 94,144 26.58 

2013 128,617 96,754 24.77 97,704 24.03 98,654 23.30 

2014 128,976 99,834 22.59 101,728 21.13 103,641 19.64 

2015 129,295 97,952 24.24 98,902 23.51 99,852 22.77 

2016 129,575 101,239 21.87 103,134 20.41 105,046 18.93 

2017 129,814 103,957 19.92 106,775 17.75 109,514 15.64 

2018 130,011 106,604 18.00 110,221 15.22 113,649 12.58 
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Table 6.12 (Continued)  

 

Supply of RN Workforce 

7000 RNs/year 8000 RNs/year 9000 RNs/year 

Year Demand 
Lower 
than 
demand 

Lower 
than 
demand 

Lower 
than 
demand 

Number 
of RNs 

Number 
of RNs 

Number 
of RNs 

(%) (%) (%) 

2019 130,165 109,056 16.22 113,448 12.84 117,623 9.64 

2020 130,277 109,875 15.66 115,036 11.70 119,976 7.91 

2021 130,346 110,247 15.42 116,168 10.88 121,890 6.49 

2022 130,370 111,103 14.78 117,746 9.68 124,063 4.84 

Average 128,715 99,234 22.96 101,374 21.32 103,439 19.73 

 

Given a demand for RNs of 1 RN per 500 populations, the demand for 

RNs from 2007 to 2012 would be 126,999 persons, but the supply of RNs is only 

90,186, which is 28.99% lower than demand (Table 6.19).  While the difference 

between demand and supply will slowly decrease from 2013 to 2022, the demand-

supply balance in RNs as stipulated for the coming 15 years will never be achieved. 

Demand will outstrip supply by 22.96%, 21.32%, and 19.73% for the plans to intake 

7,000, 8,000, and 9,000 new graduates, respectively.  
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Figure 6.6  Demand and Supply in RN Workforce from the 2013 to 2022  

 
 

The future shortage of RNs can be partly ameliorated not only by the 

recruitment of newly graduated RNs but also by bringing back to nursing those RNs 

who quit nursing in the past.  Efficient measures to keep the RN workforce at an 

acceptable level not only should concentrate on keeping nurses in their jobs but also 

on motivating those who had left nursing to return.  The latter aspect is a means to 

increase the number of highly skilled RNs in the workforce, which is probably more 

worthwhile than concentrating only on efforts to recruit new RNs (Brewer, 2006:1). 

 

6.2.6  Options for Producing More RNs  

There are several options for producing of new RNs:  

1.  As shown above, from 2007 to 2022, under the assumption of adding 7,000 

new graduates to the workforce per year, 99,234 RNs will be available per year on 

average, but this number falls short of the demand by 22.96%.  However, over the 

years the imbalance between demand and supply will slowly diminish with a 

decreasing rate of 3.18% per year on average rate.  This gap can be overcome by 

motivating nurses who have quit to returning to work again.  Another way would be 
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to prolong the average RN career.  These measures might help to fill the gap between 

demand and supply in the long run.  The production of only 7,000 new nurses per 

year, however, will prolong the time needed to meet the demand for nurses in the 

future.  The time required filling the gap between demand and supply will be shorter 

of course if 8,000 or even 9,000 new nurses are added to the workforce annually.      

If the gap between supply and demand remains at 22.96%, immediate measures could 

be taken to alter the shift work system and substitute assistant nurses for RNs, which 

would also be less costly, both because of lower salary and the fact that assistant 

nurses can be trained in much less time than can RNs.  

2.  If  8,000 RNs are added to the workforce annually, it will amount to 101,374 

nurses, and the gap between demand and supply will be 21.32%, which will slowly 

decrease to 5.7% per year, and supply come closer to meeting demand more quickly 

than under the plan to add 7,000 new nurses per year.  This scenario, however, should 

not overlook the danger of an oversupply of nurses in the future, in the case that the 

health needs of the people and the number of healthcare providers do not increase as 

predicted.  In case this happens, the production of RNs can be reduced to 7,000 yearly 

in the year 2014.  

3.  If 9,000 RNs are added to the workforce annually, the workforce will 

comprise 103,439 nurses, and the gap between demand and supply will be 19.75%, 

eventually falling to 9.51%.  This scenario represents the fastest way to fill the gap 

between demand and supply, but there is also an increased risk that a future 

oversupply of nurses might occur.  In that case, in 2014 only 7,000 new RNs might be 

added to the workforce; this could be decreased to only 6,000 new RNs in 2017.       

But producing a given number of new RNs involves making certain investments in 

nursing schools.  Therefore, reducing the number of graduates might not be as easy as 

thought since schools might not be willing to enroll fewer students than anticipated 

since that will reduce their income from student fees.  In that case, it might be 

necessary to find other ways to employ the “oversupplied” RNs.  

In conclusion, the recommendation for the production of nurses from 2009 

onward should be only 7,000 per year.  Presently, the government invests 240,000 
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baht per nursing student and the majority of nurses working in public healthcare 

facilities.  

 Calculating the return on the investment with a 9% rate of interest per year and 

a working life of 22 years for each RN with 5% interest per year, the Internal Rate of 

Return (IRR) will be 22.58%. 

            n  
t t

Note:   ;   B 

 
                 t =  Time;  i = Interest; B = Benefit; C = Cost 

 

Table 6.13  Internal Rate of Return (IRR) from RN Production  

 

Year Cost (Ct) 
Income 
(Bt) 

Difference 
(Bt-Ct) (Bt-Ct)/(1+r)t 

Studying        1 65,400.0  -65,400.0 -53,350.5 

                    2 71,286.0  -71,286.0 -47,438.0 

                   3 77,701.7  -77,701.7 -42,180.7 

                  4 84,694.9  -84,694.9 -37,506.0 

Working         1 26,917.4 100,044.0 73,126.6 26,416.8 

2 29,340.0 104,832.0 75,492.0 22,246.7 

3 31,980.6 110,502.0 78,521.4 18,876.2 

4 34,858.9 116,298.0 81,439.1 15,970.6 

5 37,996.2 128,394.0 90,397.8 14,461.3 

6 41,415.8 135,702.0 94,286.2 12,304.3 

7 45,143.2 143,010.0 97,866.8 10,418.5 

8 49,206.1 157,878.0 108,671.9 9,437.3 

9 53,634.7 166,824.0 113,189.3 8,018.6 

10 58,461.8 175,896.0 117,434.2 6,786.5 

t0 = B0 +∑ B   Ct /(1+i)

 
t0 = C0 +∑ C /(1+i)t

 
IRR = ∑  (Bt-C)/(1-R)

2 = 0  t

          t=1  
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Table 6.13 (Continued)  

 

Difference 
Year Cost (Ct) Income (Bt) (Bt-Ct)/(1+r)t (Bt-Ct) 

11 63,723.4 194,166.0 130,442.6 6,149.4 

12 69,458.5 205,128.0 135,669.5 5,217.4 

13 75,709.7 216,090.0 140,380.3 4,403.9 

14 82,523.6 238,266.0 155,742.4 3,985.7 

15 89,950.7 249,480.0 159,529.3 3,330.4 

16 98,046.3 260,442.0 162,395.7 2,765.6 

17 106,870.5 282,492.0 175,621.5 2,439.8 

18 116,488.8 293,832.0 177,343.2 2,009.8 

19 126,972.8 305,550.0 178,577.2 1,650.9 

20 138,400.3 329,742.0 191,341.7 1,443.0 

21 150,856.4 342,720.0 191,863.6 1,180.4 

22 164,433.4 356,076.0 191,642.6 961.8 

   R = 22.5855** 

  

  The internal rate of return on investment in the production of RNs is high. 

Therefore, it is beneficial to invest in educating nursing students.  In any event, an 

adequate supply of skilled RNs must be assured in order to provide the necessary 

healthcare and services to patients.  Therefore, administrators responsible for 

healthcare service should make sure that RNs keep working at their jobs, prolong 

their nursing careers, gain experience, and develop advanced skills.  As a result the 

service given to the patient will improve and the production of new nurses can be 

maintained at an acceptable level. 

 

 



 

CHAPTER 7 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

The main objectives of this study were to construct an RN working life table 

and use it to project RN workforce supply in Thailand over the next 15 years (2008-

2022).  Other objectives were to describe the current situation of the RN workforce, 

including the number of RNs working in nursing, the density of RNs across 

geographical areas, RN age distribution, and the factors influencing the risks of 

leaving nursing.  A retrospective descriptive research design was employed and both 

primary and secondary data were collected.  

1.  Secondary data were derived from two main sources, including:  

1.1 Data from the 2002-2005 license database of the Thailand Nursing and 

Midwifery Council (TNC), which were analyzed and used to describe the current 

situation of the nursing workforce in Thailand. 

1.2 Data from the 1999-2005 personnel database of the Office of the 

Permanent Secretary of the MoPH, which provided information on why RNs left 

nursing career, including death.  Data were analyzed to describe the loss pattern of 

RNs from the public health sector and to compute the mortality rate in order to 

construct the RN working life table. 

  2.  Primary data were obtained from a questionnaire that was mailed to 2,000 

nurses, 68.78% of whom responded.  Questions were asked about working life 

history, spatial mobility, changes in working position, and reasons for changing jobs. 

Data were analyzed using Survival Analysis.  The Cox Regression technique was 

introduced to determine factors influencing the risks of leaving nursing and the 

Discrete-Time Markov model was applied to determine the transition probability of 

working status and to predict the proportion of RNs working in nursing, working in 

support jobs, and not working.  
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7.1  Conclusions and Discussion of Results  
 

 7.1.1  The Current Situation of the RN Workforce Supply in Thailand 

From 2001 to 2005 the active nursing workforce (aged below 60 years) 

increased 6.55% per year.  The loss rate of RNs due to retirement and expired licenses 

during this time was 3.34% per year on average.   

On December 31, 2005, the workforce of active RNs under 60 years of age with 

valid professional licenses comprised 97,942 RNs, 88.33% of whom were working in 

the public sector and only 11.67% of whom were in the private sector. 

Of  the total number of licensed RNs, 91,763 (93.69 %) worked in nursing, and 

of those 88,440 provided healthcare services and 3,323 (3.39%) worked as lecturers in 

nursing sciences. The rest either worked in support jobs (2,468 or 2.52 %) or did not 

work in nursing at all (3,711 or 3.79 %). 

The age distribution of the RN workforce in Thailand leans strongly toward the 

right side, typical of an ageing workforce structure, with an average age of RNs of 

37.8 years (SD7.9).  RNs age 30-39 made up the largest group (43.01 %), and 17.91% 

were aged 45 to 59.  These figures indicate that the RN workforce over the next 10 to 

15 years will lose at least 11,050 RNs due to retirement.   

Results from the RN supply projection show that over the next five years    

5,700 RNs, or 5% of active age RNs, will reach retirement age.  Therefore, from 2009 

onwards it will be necessary to graduate 7,000 new RNs will replace those retiring.  

To increase the number of new RNs nursing schools need to make the necessary 

investments and increase their pool of lecturers, based on the regulations of the 

Thailand Nursing and Midwifery Council (TNC).  

An aging RN workforce is also a problem in European countries, the U.S., and 

Australia, where nurses of the Baby Boom Generation will reach retirement age in the 

next 10 years.  Countermeasures in these places include delaying retirement to age 65 

and recruiting professional nurses from developing countries (Buchan, Parkin, and 

Sochalski, 2003: 15). 

Although the high proportion of aging RNs will cause a shortage of RNs in the 

future, middle-aged nurses and nurses close to their retirement have vast experience 
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and accumulated skills that they can employ to mentor younger nurses, thus 

improving overall quality of care. 

As for geographical distribution and density of RNs, in Thailand, the 

distribution of RNs is imbalanced.  For instance, Nong Bua Lam Phu province has the 

lowest density of health personnel with only 5.7 RNs per 10,000 populations while in 

Bangkok this ratio is three times higher.  In this respect the provinces in the Northeast 

of the country are seriously disadvantaged.  This imbalance of RN distribution is 

similar to the imbalance in the distribution of physicians, with a high density only in 

Bangkok and the big cities. 

In terms of geographical mobility of RNs, this study found that 76.9% of RNs 

remained in the area where they first started working.  This tendency can used to 

recruit nursing students in areas with a low density of nurses by providing them with 

scholarships under the condition that they work as nurses in their hometown areas for 

a number of years after graduation.  Other measures to motivate RNs to stay and work 

in remote areas include higher wages, better working conditions, and improved social 

welfare. 

 

7.1.2  Transition of Working Status  

The sampling survey in this study found that most newly graduated RNs start 

working in nursing after an average waiting time for employment of 2.24 months 

(SD1.6).  Only 0.5% of newly graduated RNs start working in other occupations or 

continue studying for a masters degree.  

As of December 31, 2005, 66.2% of RNs were working in nursing while 14.5% 

had switched to support jobs, and 19.3 % were not working in nursing at all.  In other 

words, 33.8% of RNs had already left the field.  Moreover, this study also found that 

56.99 % of the leavers were in the age range 30 to 44, which means they were 

experienced and skilled.  In the future, a serious shortage of competent and skillful 

RNs is likely to occur. 

The transition probability of RNs working in a particular status was estimated 

using the Discrete-Time Markov analysis.  Results show that the probability will 

reach a steady state in the next 20 years, at which time 60.1% of RNs will be working 
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in nursing, 23.5% will have switched to support jobs, and 16.4% will not be working 

in their profession.  

Therefore, over the next 20 years, the proportion of RNs working in nursing will 

decrease from 66.2% in 2005 (the based year of this projection) to 60.1% (in 2025). 

RNs not working in nursing will also decrease from 19.3% to 16.4%, but the 

proportion of RNs working in support jobs will increase from 14.5% to 23.5%.  

With regard to the ages of RNs, 100% of those under 24 will probably work in 

their profession.  While 34.7% of RNs aged 30-34 years and 45.24% of RNs aged 50-

59 years will probably switch to support jobs.  Socioeconomic development and the 

future healthcare system will provide more opportunities for RNs to extend their roles 

and functions. Therefore, it is crucial to conduct more training to prepare RNs to 

perform these future roles and functions.  

Factors influencing the risks of leaving the nursing career were analyzed using 

the Cox Regression techniques.  Results revealed that the risk of leaving among RNs 

who entered the nursing career with the expectation of career advancement or who 

wanted to be civil servants was lower than for those who originally loved the idea of 

nursing or perceived that they would have a secure job as a nurse.  RNs working in 

shifts had a higher risk of leaving than those who worked regular hours and not in 

shifts as lecturers or academics.  And RNs with masters or doctoral degrees had a 

lower risk than did those with only a diploma or certificated. 

Therefore, a retention policy and effective measures are essential to retain RNs 

in their careers.  In order to reduce the loss of highly skilled RNs, fellowships should 

continue to be granted under the condition that after graduation grantees have to work 

in nursing for a certain number of years.  Opportunities for career advancement 

should also be given.  Senior RNs should be promoted to be lecturers for nursing 

students or should be encouraged to study for masters or doctoral degrees.  If some 

RNs cannot be employed as civil servants, their employment conditions should be 

improved by providing fringe benefits and social welfare similar to those received by 

RNs who are civil servants. 

Recently, the private sector has been competing with the public sector for RNs 

in big cities and urban areas.  Since private hospitals care not only for Thai patients 
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but also for foreigners, the demand for RNs has rapidly increased, which may 

encourage RNs to migrate from rural areas to urban areas in order to work in private 

hospitals.  Fortunately, there are a substantial number of RNs working in rural 

healthcare facilities at present since many must remain working in their hometown 

areas in order to meet the conditions of their scholarships.  But in 2004, the 

government cut back on study grants for nurses and implemented a policy to reduce 

the workforce in the public sector.  As a result, healthcare facilities under the 

responsibility of the MoPH could not employ newly graduated nurses as civil servants 

but only as temporary employees.  Thus, newly graduated RNs are free to choose their 

workplace and prefer to move to private hospitals for better working conditions and 

salary.  

 

7.1.3  Working Life Expectancy and Median Age of Leaving Nursing  

From the working life table constructed under the assumptions of an age-

specific mortality rate for RNs and the working status transition probability in a 

steady state, it was found that on average RNs work in their career for only 22.5 

years.  This is a much shorter period than that of Thai physicians, who work on 

average for 40 years in their profession (Tida Suwannakij, Nichakorn Sirikanokwilai, 

and Suwit Wibulpolprasert, 2003: 4).  Since the working life expectancy of RNs is 

only 22.5 years, the loss rate of RNs is approximately 4.43 % per year and the median 

age of leaving nursing is 47.40.  If future job opportunities for women increase due to 

changing socioeconomic circumstances, the loss rate of RNs may even increase to 5% 

or more per year.  A high loss rate as such, is not only affected on nursing schools due 

to the inadequate resources to increase the number of RNs that graduate each year 

which may be up to the 9,000 new RNs to replace these losses, but also in turn results 

in a critical shortage in the RN workforce. 

 

7.1.4  Future Supply for the RN Workforce 

Certain guidelines for increasing the supply of RNs to the workforce for the 

years 2007 to 2022 were followed in the nursing production plan set by the Thailand 

Nursing and Midwifery Council.  This was done in response to the shortage during 
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the years 2002 to 2008, in which there were 90,186 RNs working each year, which 

was 28.99% short of the demand.   

Assuming 7,000 nurses graduate each year from 2009 onward, the nursing 

workforce during 2013-2022 will slowly increase.  From 2007 to 2022, approximately 

104,662 RNs will be working in nursing, which will be 19.33% lower than demand.  

If 8,000 or 9,000 RNs join the workforce each year, the supply of RNs will still be 

16.69% and 14.15%, respectively, lower than the demand.  However, if RNs 8,000 or 

9,000 new RNs enter the workforce each year over the long term, a problem of 

oversupply might occur, especially if the future demand for RNs decreases due to 

changes in the structure of the health service system, such as new technology 

replacing nurses, which might reduce their workload but at the same time reduce the 

demand for RNs.   

In light of this possibility, it would be better to produce only 7,000 nurses 

yearly, from 2009 onward, and fill whatever gaps exist between demand and supply 

with nurse assistants and introduce up-to-date technologies and medical equipment to 

fulfill some of the tasks normally carried out by RNs.  Other measures might be to 

increase the productivity of RNs through continuous training as well as to improve 

working conditions, ensuring a healthy and safe workplace to keep RNs satisfied and 

give them no reason to prematurely leave nursing. 

 

7.2 Policy Recommendations for Solving the Shortage of RNs 

 

In fact, the nursing profession has a history of recurring shortages, going back 

as far as the early 1900s.  The evidences indicate that the problem is not only too few 

nurses compare with demand, but also a highly loss of RNs due to an early exit from 

nursing job.  This study suggests that in Thailand, more and more nurses are needed 

every year.   As a population growth and ages, a bigger share has health care needs.  

In addition, demanding high quality of care and more high medical technology.  

Nurses as a group are also growing older, with many approaching retirement scheme 

and others will leave nursing work for other jobs.  Thus during the next 15 year period 
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that started in 2008, more than 130,000 RNs will be needed to meet health care 

demands of the population.   

For ensuring that we will have enough qualified nurses to meet anticipated 

demands the investigator would like to make the following recommendations for the 

nursing workforce policy on both the macro and micro levels. 

 

7.2.1 Macro Level Policy Recommendations  

Macro-level recommendations concern policies regarding production, 

utilization and development, distribution, and retention of RNs including; 

 

7.2.1.1 Production of RNs and the nursing workforce  

Recommendations for RNs and nursing workforce production  

include: 

1.  Production plans should run long term and be frequently adjusted (at  

least every two years) to meet the population health demand.   

 Plans should be formulated with the participation of all stakeholders, 

including both public and private health sectors. The Ministry of Public Health, 

Ministry of Education, Ministry of Finance, Ministry of Commerce, Ministry of 

Foreign Affairs, Office of the Civil Service Commission, and representatives from 

private sector health insurance funds, private health providers, professional 

organizations, and local associations should all be involved. 

 2.  The nursing workforce database should be updated from time to time.  

Local healthcare facilities should estimate the demand for the health workforce in 

their area and should cooperate with relevant institutions and working units 

employing nurses in order to set up meaningful plans for the production of nurses and 

workforce management. 

The supply projection in this study suggests that the size of the nursing 

workforce decreased by 30% from 1999 to 2005 as a result of the government’s 

policy to reduce the number of civil servants.  As a result, RNs recruitment decreased, 

and the proportion of aging RNs working in nursing increased from 4.3% to 4.5% and 

will increase continuously over the next 15 years, while the demand for RNs will 
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increase over time.  This might be due to the fact that under the universal healthcare 

coverage scheme the demand for healthcare services has increased, thus increasing the 

demand for RNs in the public health sector.  In addition, due to the Asia Medical Hub 

policy instituted after the economic crisis, private health providers have expanded 

their health care services, thus increasing the need for RNs.  This situation indicates 

that it is crucial to strengthen the technology information system in order to monitor 

the health workforce supply. 

3.  The population demands for healthcare is the major factor that should 

be considered in nurse production planning. 

It is essential to accurately estimate the demand for RNs in the future, 

both short term and long term, using various indicators besides the ratio of nurses to 

population.  In this study, the projection of RN demand and supply over the next 15 

years calls for the production of 7,000 nurses per year starting from 2009 in order to 

replace the RNs who either retire or leave nursing prematurely. 

 4.  Production capacity needs to be strengthened.  

 Currently all nursing schools together can produce only 5,000 new RNs 

per year.  In order to produce 7,000 RNs per year, the number of nursing lecturers 

need to be increased at least 250 persons per year (now there are approximately 3,000 

nursing lecturers in the whole country).  Within four years the number of nursing 

lecturers should reach 1,000, which will provide 1 lecturer for every 8 nursing 

students, as stipulated by TNC regulations.  Therefore, the government should support 

financial and other strong measures to increase the number of nursing lecturers and  

should promote career advancement opportunities in order motivate experienced and 

skilled RNs to become nursing lecturers.   

5.  Education and training of nursing students needs to be improved. 

The development of new curricula, teaching methods, and the  

enrollment system of nursing students should be adjusted to meet the demand for RNs  

since these measures can at least partly solve the shortage.  For example, RNs could  

be produced for the community public health workforce by arranging for persons with  

a health sciences bachelors degree to study for a shorter time than students without  

such a background.  Curricula could be adjusted to efficiently educate and train  
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former health personnel to become nurses.  Time required for studies could thus be  

lessened to less than the normal four years.  To realize such an initiative, strategies  

and policies must be adjusted and the budget from the government must be adequate.   

Healthcare facilities, local administration organizations, and/or private health  

providers might support such an initiative by providing scholarships for nursing  

students under the condition that after graduation they have to work in the  

recommended area for a certain number of years. 

 

7.2.1.2  Nursing workforce utilization and development 

Recommendations for RN and nursing workforce utilization and  

development include: 

1. The government should revise its policy of granting scholarships  

to nursing students.  

  In a free trade environment, private health providers and medical 

school hospitals tend to extend their healthcare services to provide for expatriate 

foreigners and “medical tourists,” in accord with the “Asia Medical Hub” policy.  

This is yet one more “pull” factor for physicians to migrate from rural hospitals to 

hospitals in the city or from small hospitals to bigger ones.  As a result, the 

distribution of physicians will shift even more to urban areas and time spent providing 

treatment to those in the rural areas will decrease.  The shortage of physicians in rural 

areas will therefore be even more of a problem in the future and will result in a higher 

demand in rural areas for RNs, who can at least partially substitute for physicians.  

But the results of this study indicate that only a small proportion of RNs leave their 

original workplaces in their hometown rural areas.  Therefore, a policy is needed to 

ensure an adequate health services system in those areas where there is a shortage of 

physicians.  In such areas, especially, the training and skills of RNs should be 

enhanced.  In addition, newly graduated nurses should be encouraged to work in 

health facilities in rural areas by granting them positions as civil servants along with 

sufficient social welfare.  Special scholarships should be provided to RNs willing to 

work in the rural areas. 
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 2.  Maximize RNs’ capacity to strengthen the quality of care 

One key finding of this study is that the majority of newly graduated 

RNs work for some years as nurses but later switch to other positions unrelated to 

nursing, work as academics, or take support jobs as administrators.  Macro-level 

factors are related to socioeconomic conditions of the country, sometimes offering 

RNs more opportunities to work outside nursing and earn more money.  Also, those 

RNs working in support jobs are effectively lost to the nursing career so that 

eventually only 60% of RNs remain to provide day-to-day care for patients.             

To aggravate the situation, the majority of hospital administrators assign nurses to 

perform nonprofessional tasks, such as coordinating hospital quality improvement 

programs, working as academics doing research, being involved in risk management, 

helping negotiate when problems arise, and fostering human resources development.   

In such ways, the role of RNs expands from merely providing healthcare 

to patients.  Rather, when there is a shortage of RNs in a hospital, administrators 

should delegate non-nursing functions to other appropriate staff of the hospital, and 

offer an academic role and responsibility to senior nurses.  This might be one way to 

prevent RNs from leaving their profession as well as to provide chances for senior 

RNs with more experience and nursing skills to move from direct nursing care and 

shift work to become academics, researchers, or to take over the necessary support 

jobs to improve quality of care. 

Although the production of new nurses will be 7,000 RNs per year, 

3,000 RNs will be needed to make up for the existing 4.43% deficit of RNs. Thus, the 

net increase of RNs will be only 4,000 per year.  In order to prevent a future shortage 

of RNs in the healthcare service system, RNs competence and ability to deliver 

quality patient care should be fostered, but also the production of assistant nurses via 

a one-year program should be accelerated and their employment increased.  This is 

possible given that assistant nurses engage in no clinical decision making but provide 

basic nursing care to patients.   

Policies to increase the number of caregivers for chronically diseased 

and terminal patients, disabled persons, and the elderly should also be supported.  

Since the numbers of elderly and disabled persons will increase in the future, demand 
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for such caregivers will increase as well as baby sister to look after young children 

while their mothers are working.  These proposals can reduce costs for producing 

RNs, but first policy makers need to cooperate with professional organizations and 

consumer protection organizations. 

 

7.2.1.3  Distribution of RNs according to population demand  

Recommendations for the distribution of RNs according to the  

demands of the population include: 

  1. Future RNs should be recruited locally and assigned to their hometown.  

From an economic viewpoint, health personnel are workers who are very 

much in demand and thus can seek employment in various fields. Generally, workers 

seek employment in places which a good infrastructure, where it is safe, and where it 

is convenient to live. This is not usually the case in rural areas.  

  Therefore, recruiting potential RNs in their rural home towns and assigning 

them to work there after their training seems to make sense because they are used to 

living there.  In order to improve the supply of nurses in rural areas it has been general 

practice to provide scholarships for nursing students from these rural areas.           

After graduation, the nurses are required in the rural area for a number of years.     

The government had to devise regulations for selecting nursing students for such 

scholarships as well as for determining the duration they have to spend working in 

their profession.  The results of this study indicate that RNs who received a 

scholarship had a lower risk of prematurely leaving nursing than did RNs who did not 

receive scholarships, although the difference was not statistically significant.  

  2. The employment system of the public sector should be improved. 

     The mobility of RNs is limited when they work as civil servants.   

In cases where healthcare facilities have not enough vacant civil servant positions, 

administrators could improve entice new employees by doing the following:  

  2.1  Grant RNs fringe benefits and social welfare equal to what is granted 

to civil servants.  
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  2.2  Employ RNs after retirement and promote part-time work.  

Experienced, highly skilled RNs as well as nursing lecturers should be 

offered employment after retirement since they can be of great help in coaching and 

teaching newly graduated RNs.  This is one specific measure that might help in 

solving the problem of low quality nursing.  In addition, certain regulations and 

limitations in connection with the employment of RNs should be rectified in order to 

allow healthcare facilities to employ RNs for part-time work. This measure might be 

of interest to RNs who have left nursing and might encourage them to work as nurses 

again. 

  

7.2.1.4  Retention of RNs  

The highly experienced and skilled RNs should be retained in order to 

enhance the human resource development and ensure to provide high quality of care.  

This study has found that RNs leave their profession because they don’t 

expect to be successful or advance in their careers and that they are dissatisfied with 

shift work.  Another reason is that they want to be civil servants, yet they are offered 

employment only as temporary government employees.  One factor greatly 

influencing the length of time in the profession is education.  RNs with masters and 

doctoral degrees leave nursing less frequently than do nurses with only a diploma or 

certificate.  When RNs can receive scholarships to further their studies for a masters 

or doctoral degree, they can rightly expect to have a better chance for a promotion.  

As a result, they will work longer in their career.  

RNs who don’t work in shifts stay longer in their profession than RNs 

who do.  The shifting of work hours affects their daily life and reduces the quality of 

life as well as being potentially harmful to their health.  RNs who are civil servants 

stay longer in their profession than do RNs who, though initially loved the idea of 

nursing as a vocation, became disillusioned afterwards.  

The following measures might help to retain RNs: 

 1.  Improvement of the incentive system such as extra payment for RNs 

working in shifts and hardship allowances for RNs working in rural and remote areas 
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and in insecure areas.  Besides nurses, it might be beneficial also to consider other 

health personal for incentive payment.  

 2.  Enhanced opportunities for career advancement.  Human resource 

management in the public sector needs to be improved so that it can compete with 

private sector management, not only in terms of providing extra payment as an 

incentive, but also by employing nurses especially where there is a shortage of RNs as 

civil servants.  The government system can be improved by offering fringe benefit 

packages, social welfare, opportunities for career advancement and to study for a 

higher degree, and by paying a hardship allowance for RNs working in rural, remote, 

and insecure areas.  These measures will motivate new RNs to work in rural and 

remote areas, where there is an unmet need for nurses. 

 3.  Development of a better workplace environment for nurses.        

Where there is a shortage of health workers in hospitals, particularly physicians and 

RNs, the workload for those who remain on the job unavoidably increases.  As a 

result, fatigue and physical and emotional stress faced by RNs may affect their health. 

Thus, a heavy workload can also adversely affect patients’ safety.  Policies need to be 

devised to avoid this and to ensure the health and well-being of both staff and 

patients, which should be a priority for each hospital.  

 

7.2.2 Micro-Level Policy Recommendations 

   Health workforce management related to workforce utilization is one of the 

factors influencing the shortage of staff.  Measures to improve hospital policies on 

micro level are discussed below: 

 

          7.2.2.1  Improvement of the staffing system 

  Adequate planning and allocation of resources is crucial for nursing staff 

development and for maximum productivity.  Administrators should carefully 

estimate the demand for nurses over the next 5 to 10 years, including how many 

nurses with what level of experience and skill would be required and what positions 

could be offered to them.  
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  Management should be flexible and responsive to decreases and 

increases of nursing staff according to demands.  An information system needs to be 

developed so that informed decisions and adjustments can be made, as necessary.  

 

7.2.2.2  Improvement of the work scheduling system 

Nursing staff should be involved in setting up work schedules, 

especially with regard to shift work.  Currently, there are three eight-hour shifts per 

day.  Nursing administrators should develop schedules that allow for a work-life 

balance in order for RNs who work in shifts to have enough time to spend with their 

families.  

7.2.2.3 Improvement of the care processes  

In situations of labor shortages, hospital administrators need to 

motivate all staff to perform at their best, to “Do More with Less.” It is therefore 

necessary to evaluate the workload of the particular service units.  Recommendations 

are given below how to do this.  

1.  Work procedures should be analyzed in order to avoid duplication 

of work.  Where possible and appropriate, new technologies and equipment should be 

used to reduce the workload of nurses and make their jobs less demanding. 

2.  Training courses for support staff should be ongoing so that they are 

able to perform their jobs competently and so that it is not necessary for nurses to 

work in non-professional jobs.  

3.  Skill development and attitude of staff towards teamwork should be 

enhanced through training courses that allow for, say, an RN working in surgery to 

work in the emergency room.  

 4.  Promote part-time work and motivate RNs who have left nursing to 

work part time.  One way to entice nurses to re-enter their profession via a part-time 

job might be to point out new technologies and automatic equipment that might lessen 

their workload compared to their previous experiences.  Also, appropriate working 

hours and salary, along with short training courses should be offered to them.  

5.  Develop a network among regional hospitals whereby nursing 

shortages might be alleviated by allowing nurses in community hospitals to work   
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part-time in regional hospitals.  Also, monetary and non-monetary incentives might be 

offered, for example, higher wages for part-time employment at hospitals with 

shortages.  Given such an opportunity, nurses from community hospitals, while 

working in regional hospitals, would be able to gain more experience and skills while 

working under the supervision of specialized physicians and RNs.  In turn, they use 

their improved skills to raise the quality of service to the people in the communities.  

 

7.3 Recommendations for the Further Research 

 

 This study is a cross-sectional study and has limited power to explain adverse 

factors influencing the professional life of particular generations of RNs even though 

much effort was made to project the future supply of RNs.  The scenario of the 

projection might not entirely materialize since changing socioeconomic circumstances 

affecting the country at both the macro and micro levels cannot be sufficiently 

foreseen.  Future research should concentrate on the following issues:  

 

7.3.1  Cohort studies with newly graduated nurses should be performed and 

important factors of their professional lives should be investigated, such as changes in 

their job, whether or not they work continuously in their profession, whether they 

leave nursing entirely, and what effect changing circumstances and alteration of 

policies will have on their careers.  

 

7.3.2  Background research should be undertaken for development of a 

healthcare workforce database system in order to monitor the mobility of RNs and 

other staff as well as the reasons they change jobs in order to improve human resource 

planning at the national level.   

The working status of licensed RNs as well as the size and fluctuation of the 

RNs workforce should be investigated every five years.  Through this it should be 

possible to balance demand and supply of RNs. 

 

7.3.3  Changes in the healthcare system should also be studied in order to 

evaluate the effects related to the expansion of the system in terms of the numbers of 
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future patients from Thailand and also from abroad.  The role of the health workforce 

in connection with these changes should be explored in order to estimate the 

requirements for health personnel in the future.  Estimates of the demand for nurses 

might not be parallel with other health workers in the future. 

Shortages in the health workforce, in particular of RNs, are complicated by the 

fact that the population demand for healthcare services has rapidly increased while the 

RN workforce has tended to decrease.  Besides increasing the annual production of 

new RNs, measures to encourage RNs to remain in nursing are necessary as well. 

The overall strategy for production, distribution, and utilization of the nursing 

workforce supply should be improved and must be adjusted to meet a continually 

rising demand.  Doing so will help strengthen the country’s healthcare and make it 

more equitable and accessible.  
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APPENDICES 



APPENDIX A 
 

Questionnaire 

 
Number .......................... 

 
Workforce mobility and Job Transition of Registered Nurses  

in Thailand 
 

Part 1 Personal Data (About Yourself) 
 
           Please provide of the information about yourself so that we can report accurate and complete data that 
will benefit the professions. Please marked √ in  and fill in the blank. Only the researcher can access to 
your profile and no personal identifying information will ever be released to anyone else. 

 
1. Sex         Female     Male 

2. Birth year       19 ....................... 

3. Marital Status   Single (Pass to No.5)    Married    Divorced/Widowed/Separated  

4.  Occupation of Spouse        Government employed      Private employed   

                   Other(Please identify)............................. 

5. Your Home town                                 Ampur     ...................................      

                              Province  ........................................... 

6. Date of Nursing Graduate and Name of Nursing school 

        Under Bachelor degree              Month ........... 19  ..............    School   ........................ 

     Bachelor degree                      Month ........... .19  ..............    School   ........................ 

7. Your Highest Education 

   Under Bachelor degree      Bachelor degree    Master degree in   ..........................        

         Doctoral degree in ............. 

8. You start to work in               Month...........19.........                              Position ......................                   

9. Do you have to return benefit for your scholarship?  

   No, I don’t have scholarship   Yes, by working as a nurse for……….Years 

   Yes, by working as a nurse for……Years and with money returned ...................Baht 

    Yes, by money returned only of ...................Baht 
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10.  Monthly Household Income 

    Less than 15,000 Bht.         15,000-30,000 Bht.              30,001-45,000  Bht      

         45,001-60,000 Bht.            60,001-75,000 Bht.              75,001-90,000  Bht.              

         90,001-105,000 Bht.          105,001-120,000 Bht.        More than 120,000Bht. 

11.On average, are your household income adequate?(Please choose only one answer) 

    Adequate    Not adequate 

    Income more than expenditure      Uncertainly 

12. Number of member in your family dependent to you   …………persons    including 

  Father          Mother    Spouse   Children .........persons    

  Relatives  ..........persons   No, I don’t have family member depend on me 

13. Currently (in the year 2005) What is your main job? 
 
 Public Sector  Private Sectors 
Position............................................... Position............................................... 

Name of Workplace............................... 

(  Hospital,  Province  Health  office Private Clinic 

Nursing school, Private Firm, etc) 

Name of Workplace............................... 

(Hospital, Province Health office Private Clinic 

Nursing school, Private Firm, etc) 
How  long  did  you  worked  in  this  position 
...........................Years 

How  long  did  you  worked  in  this  position 
...........................Years 

 Self employed for  ......... ..  year until 2005 

 Not working for  ......... ..  year until 2005 

 On study leave for  ......... ..  year until 2005 

14. Please identify your main job (as No.13) Characteristic. (Choose only one item) 

 Nursing Professional Career as ….  *Direct care provider *Nursing Administrator    

 *Nursing Faculty 

  Supportive job related to nursing profession 

  Other function not related to nursing profession  

    Other Occupation not related to nursing profession  

   Other ( Please specify)........................................ 

15. Do you have another job (second job) more than main job in No.13.?  

 Yes, I do part time work as a nurse for     .........           Hours/week 

  Yes, I do part time work but not nursing  

   No, I don’ have second job 
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16. Please marked  √ in   or complete in the blank to describe your working status in 2001 and 2004 

16.1 About your worked in 2001  16.3  About your worked in 2004 
 As a current job in No.13  As a current job in No.13 
 Self employed  Self employed 
 Full time in study leave        Not working  Full time in study leave        Not working 
 Worked in Position  .......................  Worked in Position  ....................... 

- Location of Workplace Ampur …...........            

Province...................... 

- Location of Workplace Ampur …...........            

Province...................... 

- Source of employment, please specify…….. 

…………………(Pubic or Private or others Please 
specify)  

- Source of employment, please specify…….. 

…………………(Pubic or Private or others Please 
specify)  

 
16.2  Job Characteristic of your work 16.4  Main job Characteristic 
Direct care provider Direct care provider 

Nursing Administrator Nursing Administrator 

 Nursing Faculty  Nursing Faculty 

 Supportive job related to nursing profession  Supportive job related to nursing profession 

 Other function not related to nursing profession   Other function not related to nursing profession  

 Other ( Please specify)........................................  Other ( Please specify)........................................ 

 

17 .  Over the next 1 to 5 years (2006 to 2010), what would you plan your current career?  

 I will change my job certainly, because (please specify your main reason) 

......................................................................................................................................................................................... 

 I plan to change my job, but uncertainly, because (please specify your main reason). 

.......................................................................................................................................................................... 

 I have not plan to change my job, because (please specify your main reason) 

................................................................................................................................................. 

 
Thank you for your contribution. Completeness of your responses are very useful, not only to this study, but 
also to our profession as the whole. 

 
Please continue to Part 2                         
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PART 2 About your work mobility and transition  
 
Note :  This section aim to assess pattern of Nurses’ Workforce dynamic. Hopefully, your answers   are very important 
to synthesis the nurse retention policy  . 
  Please  provide the  accuracy  information  about  your  working  history,  start  with  your  first  job  and  then  note 
about job changing experience with time continuously. Please marked √ in  and fill in the blank. 
  For  example  you have  started  to  work  as  a  nurse in  Apr,1983  ,and  then  change  to  supportive  job  from 
May,1983 to September,1985, and then quit the job to be housewife from October,1985 to present.  
 
 
First Job which you started to work 
 1.1 Start from month   ...........       19............      To  month  ...........     19.............. 

 (If you can’t recall about month please specify as early , mid year or late of calendar year)  
 1.2  Your position   .............................                                                   

 1.3 Name of workplace   ..............................Located at Ampur   ................   Province .................... 

 1.4 Source of employment 
    Public    Private         Public Monopoly organization  
    Public privatization organization     Other (Please specify)....................................... 

  1.5 Job characteristic  
 Nursing Professional Career as ….  *Direct care provider *Nursing Administrator    

     *Nursing Faculty 
  Supportive job related to nursing profession    Other function not related to nursing profession  
 Other Occupation not related to nursing profession  
 Full time study leave 
 Do not working 

   
1.6 Main 3 reasons, why did you choose this job (Please note 1,2 or 3 in the blank) 
 

... ..Need to be a government officer ..... Have to return benefit for scholarship

  

...... Need to work in hometown 

...... Have health problem ......Need for career advancement  ..... Don’t like to do shift work 

....Married/Move with Family reasons .....Family dependency reasons .....No opportunity to change the job 

...Need to change occupation ....Need more income ....Other(specify) ................. 

 

 

 Second Job 
2.1 Start from month   ...........       19............      To  month  ...........     19.............. 

 (If you can’t recall about month please specify as early , mid year or late of calendar year)  
2.2  Your position   .............................                                                   

2.3 Name of workplace   ..............................Located at Ampur   ................   Province .................... 

2.4 Source of employment 
    Public    Private         Public Monopoly organization  
    Public privatization organization     Other (Please specify)....................................... 

2.5 Job characteristic  
 Nursing Professional Career as ….  *Direct care provider *Nursing Administrator    

   *Nursing Faculty 
  Supportive job related to nursing profession    Other function not related to nursing profession  

 Other Occupation not related to nursing profession  
 Full time study leave 
 Do not working 

2.6 Main 3 reasons, why did you choose this job (Please note 1,2 or 3 in the blank) 
... ..Need to be a government officer ..... Have to return benefit for scholarship

  

...... Need to work in hometown 

...... Have health problem ......Need for career advancement  ..... Don’t like to do shift work 

....Married/Move with Family reasons .....Family dependency reasons .....No opportunity to change the job 

...Need to change occupation ....Need more income ....Other(specify) ................. 

 
 
 
 
 
 



 

APPENDIX B 
 

Representativeness of Sampling 

 

1.  Response rate 

  1.1  Survey Response 

The survey was sent to 2,000 samples in June,2007. In total,1,293 completed 

survey forms were returned by mid-September, an overall response rate of 64.55%. 

1.2 Response rates by aged group 

 

Age Respondents Samples Response rates% 

20-29 213 241 88.38 

30-39 580 817 70.99 

40-49 338 636 55.14 

50-59 162 306 52.94 

Total 1,293 2000 64.65 

 

2. Representativeness 

  2.1  Age Distribution 

 

Age Respondents RNs Population in TNC database 

<25 1.24 0.88 

25 - 29 15.24 17.82 

30 - 34 25.14 23.48 

35 - 39 19.72 19.16 

40 - 44 18.64 20.73 

45 - 49 7.50 9.39 

50 - 54 7.66 5.54 

55 - 59 4.87 3.01 

Total 100.00 100 
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Result from t – Test indicated that mean age of respondents are not different 

from mean age of RNs population in TNC database significantly ( p< .001 ) detailed 

as follow : 

 Number Mean 
age 

S.D. Z p 

RNs population 97,492 37.82 7.93
Respondents 1,293 38.02 7.83

0.889 <.01 

    

Conclusion: The age grouping and working status group used for this survey  

correspond  exactly to those of  the RNs population in TNC listing. 

 2.2  Working Status  
 

Working Status % of RNs Population % of Respondents 

Working in nursing job 93.69 66.2 

Working in supportive job 2.52 14.4 

Do not working 3.79 19.4 
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APPENDIX C 
 

Death Rate and Mortality Rate of RNs Calculated from MOPH Database 
 

Death Rate Age 
group 1999 2000 2001 2002 2003 2004 2005 

Average 
Death 
Rate 

Death 
Rate per 
1,000 

Mortality 
Rate 

20-24 0.00000 0.00000 0.00000 0.23895 0.00000 0.00000 0.00000 0.03414 0.00003 0.00017
25-29 0.27520 0.00000 0.06171 0.00000 0.12006 0.19730 0.00000 0.09347 0.00009 0.00047
30-34 0.51912 0.08564 0.08237 0.53842 0.35494 0.20216 0.19558 0.28260 0.00028 0.00141
35-39 0.23983 0.59502 0.73465 0.60309 0.24590 0.43178 0.08543 0.41938 0.00042 0.00209
40-44 1.14077 0.00000 0.14436 0.23129 0.09285 0.39872 0.51990 0.36113 0.00036 0.00180
45-49 1.67131 1.97141 0.43029 0.36430 0.58055 0.45620 0.00000 0.78201 0.00078 0.00390
50-54 0.00000 0.99108 0.00000 0.00000 0.61425 0.00000 0.49164 0.29957 0.00030 0.00150
55-59 0.00000 7.87402 3.71747 2.38663 1.65289 2.42131 0.99010 2.72035 0.00272 0.01351
 
 
 
 

 

 



 
 

APPENDIX  D 
 
 

The Result of Cox Regression Analysis 
 
 

Case Processing Summary

437 33.8%

856 66.2%

1293 100.0%

0 .0%

0 .0%

0 .0%

0 .0%

1293 100.0%

Eventa

Censored

Total

Cases available
in analysis

Cases with missing values

Cases with negative time

Censored cases before
the earliest event in a
stratum

Total

Cases dropped

Total

N Percent

Dependent Variable: เวลาทํางานวิชาชีพตั้งแตเริ่มทํางานถึงป2548a. 
 

 
 

Categorical Variable Coding 

    Frequency (1) (2) (3) (4) (5) (6) 

MARSTA 1=Single 478 0 0         

  2=Married 738 1 0         

  
3=Widowed/divorced/  separated 

77 0 1         

WORKPL_1 0=In area of residence 656 0           

  
1=Outside area of residence 

637 1           

STATUSL5 0=Not working 322 0 0         

  1=Working in nursing 820 1 0         

  
2=Working in supportive 

151 0 1         

STATUSL1 0=Not working 251 0 0         

  1=Working in nursing 872 1 0         

  
2=Working in supportive 

170 0 1         

FREQGR 0=Never quit 243 0 0         

  1=1-2 times 608 1 0         

  2=3 times & over 442 0 1         
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Categorical Variable Coding 

    Frequency  (1)  (2)  (3)  (4)  (5)  (6) 

QUIAGR10 0=<30 years 634 0 0 0       

  1=30-39 years 474 1 0 0       

  2=40-49 years 145 0 1 0       

  3=50-59 years 40 0 0 1       

RESON011 0=Love this job 70 0 0 0       
  1=Need for career advancement 631 1 0 0       

  2=Family dependent 132 0 1 0       

  3= No choice to quit 460 0 0 1       

INCOME1 0=< 30,001 423 0 0 0       

  1=30,001-60,000 528 1 0 0       

  2=60,001-90,000 177 0 1 0       

  3=More than 90,000 165 0 0 1       

OCCSP 0= No spouse 509 0 0 0       

  1=Civil servant/state enterprise 418 1 0 0       

  2=Private employee 242 0 1 0       

  3= Self employ 124 0 0 1       

BSTATUS 0= Not working 22 0           

  1=Working in nursing 1271 1           

TIM2QUIT 0=1-24 months 105 0 0 0 0 0 0 

  1=25-48 months 145 1 0 0 0 0 0 

  2=49-72 months 265 0 1 0 0 0 0 

  3=73-96 months 183 0 0 1 0 0 0 

  4=97-120 months 127 0 0 0 1 0 0 

  5=121-144 months 95 0 0 0 0 1 0 

  6=145 months &over 373 0 0 0 0 0 1 

DEPEN 0=No 143 0 0         

  1=1-5 persons 1026 1 0         

  2= 6 persons &over 124 0 1         

EDUC1 0=Diploma 94 0 0 0 0     

  1= Bachelor degree 745 1 0 0 0     

  2=Master nursing 159 0 1 0 0     
 3=Master in other disciplines 250 0 0 1 0   

  4=Doctoral degree 45 0 0 0 1     

SCHOL1 0= No 327 0 0 0       

  1=Time spent 882 1 0 0       

  2=Time& money 51 0 1 0       

  3=Money spent 33 0 0 1       

JOB1 0=Shift worked 1172 0           

  1=Non shift worked 121 1           

 
a Indicator Parameter Coding       

b Category variable: MARSTA (Marital status)     
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 Indicator Parameter Coding    

c Category variable: WORKPL_1 (First workplace)    

d Category variable: STATUSL5 (Last5years working status)   

e Category variable: STATUSL1 (Last 1 year working status)   

f Category variable: FREQGR (Frequency of quitting nursing job)  

g Category variable: QUIAGR10 (Age at first quit)    

h Category variable: RESON011 (Motivation to start nursing job)  

i Category variable: INCOME (Household incomes)    

j Category variable: OCCSP (Spouse occupation)    

k Category variable: BSTATUS (Beginning working status)   

l 
Category variable: TIM2QUIT (Length of working in nursing until first 
quit) 

m Category variable: DEPEN (Family dependency)    

n Category variable: EDUC1 (Educational level)     

o Category variable: SCHOL1 (Scholarship dependency)   

p Category variable: JOB1 (First job type)     
 

Block 1: Method = Backward Stepwise (Wald) 
 

Omnibus Tests of Model Coefficientsf,g

4483.393 1205.796 38 .000 1099.256 38 .000 1099.256 38 .000

4483.553 1204.857 36 .000 .160 2 .923 1099.096 36 .000

4485.082 1202.790 34 .000 1.529 2 .466 1097.567 34 .000

4486.101 1202.459 33 .000 1.020 1 .313 1096.547 33 .000

4489.609 1199.082 30 .000 3.508 3 .320 1093.040 30 .000

Step

1a

2b

3c

4d

5e

-2 Log
Likelihood Chi-square df Sig.

Overall (score)

Chi-square df Sig.

Change From Previous Step

Chi-square df Sig.

Change From Previous
Block

Variable(s) Entered at Step Number 1: MARSTA    WORKPL_1  STATUSL5  STATUSL1  FREQGR   
QUIAGR10  RESON011  INCOME1   OCCSP     BSTATUS   TIM2QUIT  DEPEN     EDUC1     SCHOL
JOB1

a. 

Variable Removed at Step Number 2: MARSTAb. 

Variable Removed at Step Number 3: DEPENc. 

Variable Removed at Step Number 4: BSTATUSd. 

Variable Removed at Step Number 5: OCCSPe. 

Beginning Block Number 0, initial Log Likelihood function: -2 Log likelihood: 5582.648f. 

Beginning Block Number 1. Method = Backward Stepwise (Wald)g. 
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Variables in the Equation 

  B SE Wald df Sig. Exp(B) 95.0% CI for Exp(B) 

        Lower Upper 

Step 1 MARSTA   0.157469 2 0.924285    

 MARSTA(1) 0.051009 0.351209 0.021094 1 0.884523 1.052332 0.528693 2.094606 

 MARSTA(2) -0.04978 0.294759 0.028524 1 0.865884 0.951437 0.533926 1.695428 

 WORKPL_1 -0.3323 0.10507 10.00232 1 0.001563 0.717273 0.583779 0.881293 

 STATUSL5   39.28324 2 2.95E-09    

 STATUSL5(1) -0.85691 0.164711 27.06581 1 1.97E-07 0.424472 0.30736 0.586208 

 STATUSL5(2) 0.183062 0.219384 0.696284 1 0.404035 1.200889 0.781201 1.846047 

 STATUSL1   229.6452 2 1.36E-50    

 STATUSL1(1) -2.65847 0.184471 207.6856 1 4.39E-47 0.070056 0.0488 0.100569 

 STATUSL1(2) 0.014741 0.201913 0.00533 1 0.9418 1.01485 0.683177 1.507547 

 FREQGR   18.35578 2 0.000103    

 FREQGR(1) 1.485115 0.499991 8.822594 1 0.002975 4.415475 1.657236 11.76442 

 FREQGR(2) 1.095366 0.506276 4.681062 1 0.030497 2.990278 1.108584 8.065928 

 QUIAGR10   29.96862 3 1.4E-06    

 QUIAGR10(1) -0.18011 0.212177 0.720552 1 0.395963 0.835181 0.551029 1.265861 

 QUIAGR10(2) -1.18968 0.299923 15.73417 1 7.29E-05 0.304317 0.169057 0.5478 

 QUIAGR10(3) -1.85601 0.454308 16.69013 1 4.4E-05 0.156295 0.064156 0.380761 

 RESON011   5.802801 3 0.121609    

 RESON011(1) -0.3275 0.216278 2.292913 1 0.129966 0.720726 0.471709 1.101201 

 RESON011(2) -0.47941 0.327704 2.140218 1 0.143482 0.619146 0.325724 1.176889 

 RESON011(3) -0.10175 0.226368 0.202041 1 0.653079 0.903255 0.579597 1.407651 

 INCOME1   7.494826 3 0.057692    

 INCOME1(1) -0.25828 0.152906 2.85317 1 0.091194 0.77238 0.57237 1.042281 

 INCOME1(2) 0.08141 0.180345 0.203777 1 0.65169 1.084816 0.76181 1.544777 

 INCOME1(3) -0.2508 0.18156 1.908181 1 0.167165 0.778177 0.545174 1.110766 

 OCCSP   3.848777 3 0.278263    

 OCCSP(1) -0.10795 0.343449 0.098791 1 0.753286 0.897673 0.457904 1.759796 

 OCCSP(2) 0.076198 0.338967 0.050533 1 0.822138 1.079177 0.555346 2.097111 

 OCCSP(3) 0.215013 0.369205 0.33915 1 0.56032 1.239878 0.601327 2.556506 

 BSTATUS 0.461018 0.419909 1.205381 1 0.272249 1.585687 0.69629 3.611143 

 TIM2QUIT   60.3777 6 3.77E-11    

 TIM2QUIT(1) -0.64857 0.231501 7.848958 1 0.005085 0.522791 0.332103 0.822966 

 TIM2QUIT(2) -1.10264 0.233913 22.22079 1 2.43E-06 0.331994 0.209905 0.525094 

 TIM2QUIT(3) -1.41398 0.267041 28.03719 1 1.19E-07 0.243172 0.144082 0.410412 

 TIM2QUIT(4) -1.477 0.310351 22.64925 1 1.94E-06 0.228322 0.124273 0.419488 

 TIM2QUIT(5) -1.94189 0.349346 30.89852 1 2.72E-08 0.143433 0.072324 0.284454 

 TIM2QUIT(6) -2.31531 0.325488 50.59983 1 1.13E-12 0.098735 0.052169 0.186865 

 DEPEN   1.497229 2 0.473021    

 DEPEN(1) 0.040168 0.153676 0.068319 1 0.793801 1.040985 0.770256 1.40687 

 DEPEN(2) -0.18298 0.226766 0.65107 1 0.419731 0.832789 0.533963 1.298849 

 EDUC1   48.8636 4 6.23E-10    

 EDUC1(1) 0.122097 0.200965 0.369122 1 0.543483 1.129864 0.762017 1.675281 

 EDUC1(2) -0.69831 0.251815 7.690137 1 0.005552 0.497425 0.303657 0.814841 
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Variables in the Equation 

   B  SE  Wald  df  Sig.  Exp(B)  95.0% CI for Exp(B) 

 EDUC1(3) 0.086095 0.215974 0.158912 1 0.69016 1.08991 0.713762 1.664285 

 EDUC1(4) -1.84065 0.37456 24.14909 1 8.92E-07 0.158713 0.076171 0.330705 

 SCHOL1   7.850554 3 0.049203    

 SCHOL1(1) -0.03779 0.14571 0.067257 1 0.795373 0.962917 0.723702 1.281201 

 SCHOL1(2) -0.02596 0.309982 0.007014 1 0.933255 0.974373 0.530723 1.788885 

 SCHOL1(3) 0.851366 0.327633 6.752407 1 0.009362 2.342846 1.232714 4.452716 

 JOB1 -0.39094 0.227399 2.955549 1 0.085583 0.676422 0.433167 1.056283 

Step 2 WORKPL_1 -0.3311 0.103445 10.24488 1 0.001371 0.718132 0.586344 0.879542 

 STATUSL5   39.80714 2 2.27E-09    

 STATUSL5(1) -0.85839 0.164158 27.34296 1 1.7E-07 0.423844 0.307237 0.584706 

 STATUSL5(2) 0.180432 0.218921 0.679281 1 0.409834 1.197734 0.779856 1.83953 

 STATUSL1   231.241 2 6.12E-51    

 STATUSL1(1) -2.65942 0.183945 209.0244 1 2.24E-47 0.069989 0.048804 0.10037 

 STATUSL1(2) 0.013861 0.201668 0.004724 1 0.945201 1.013958 0.682904 1.505498 

 FREQGR   18.53596 2 9.44E-05    

 FREQGR(1) 1.490791 0.500189 8.883093 1 0.002878 4.440605 1.66602 11.83598 

 FREQGR(2) 1.099584 0.506164 4.719274 1 0.029826 3.002918 1.113515 8.098242 

 QUIAGR10   30.48353 3 1.09E-06    

 QUIAGR10(1) -0.17067 0.209513 0.663594 1 0.415294 0.843098 0.559166 1.271205 

 QUIAGR10(2) -1.19037 0.299751 15.77041 1 7.15E-05 0.304108 0.168997 0.547239 

 QUIAGR10(3) -1.84885 0.45386 16.59425 1 4.63E-05 0.157419 0.064674 0.383162 

 RESON011   5.841466 3 0.119583    

 RESON011(1) -0.32583 0.216081 2.273752 1 0.131581 0.721929 0.472678 1.102614 

 RESON011(2) -0.47349 0.326451 2.103736 1 0.14694 0.622823 0.328465 1.180974 

 RESON011(3) -0.09825 0.22614 0.188774 1 0.663939 0.906419 0.581886 1.411952 

 INCOME1   7.815156 3 0.04999    

 INCOME1(1) -0.25878 0.151956 2.900177 1 0.08857 0.771993 0.573149 1.039821 

 INCOME1(2) 0.090623 0.178325 0.258256 1 0.611321 1.094856 0.771909 1.552916 

 INCOME1(3) -0.24503 0.180769 1.837425 1 0.175253 0.782677 0.549177 1.115458 

 OCCSP   3.813912 3 0.282272    

 OCCSP(1) -0.06016 0.133356 0.203519 1 0.651896 0.941613 0.725036 1.222884 

 OCCSP(2) 0.110548 0.167103 0.43766 1 0.508254 1.11689 0.804956 1.549704 

 OCCSP(3) 0.264724 0.193328 1.874989 1 0.170905 1.303071 0.892087 1.903395 

 BSTATUS 0.453126 0.419162 1.168621 1 0.279685 1.573223 0.691829 3.577519 

 TIM2QUIT   60.37331 6 3.78E-11    

 TIM2QUIT(1) -0.64148 0.23069 7.732319 1 0.005424 0.526512 0.335 0.827508 

 TIM2QUIT(2) -1.09954 0.2335 22.17436 1 2.49E-06 0.333023 0.210726 0.526296 

 TIM2QUIT(3) -1.40918 0.266581 27.94294 1 1.25E-07 0.244344 0.144907 0.412018 

 TIM2QUIT(4) -1.47852 0.310177 22.72153 1 1.87E-06 0.227974 0.124126 0.418705 

 TIM2QUIT(5) -1.94361 0.349212 30.97697 1 2.61E-08 0.143187 0.072219 0.283891 

 TIM2QUIT(6) -2.31481 0.325268 50.64601 1 1.11E-12 0.098785 0.052218 0.186879 

 DEPEN   1.460107 2 0.481883    

 DEPEN(1) 0.040907 0.153589 0.070938 1 0.789976 1.041756 0.770958 1.407671 

 DEPEN(2) -0.17897 0.22643 0.62471 1 0.429302 0.836133 0.536461 1.303206 
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Variables in the Equation 

   B  SE  Wald  df  Sig.  Exp(B)  95.0% CI for Exp(B) 

 EDUC1   48.75827 4 6.56E-10    

 EDUC1(1) 0.128477 0.19849 0.418958 1 0.517457 1.137095 0.770622 1.677846 

 EDUC1(2) -0.69816 0.24973 7.815647 1 0.00518 0.497501 0.304946 0.811642 

 EDUC1(3) 0.08598 0.212035 0.164432 1 0.685109 1.089785 0.719211 1.651297 

 EDUC1(4) -1.83217 0.371974 24.261 1 8.41E-07 0.160065 0.07721 0.331834 

 SCHOL1   7.836873 3 0.049506    

 SCHOL1(1) -0.0316 0.144976 0.047504 1 0.827464 0.968896 0.729244 1.287304 

 SCHOL1(2) -0.02957 0.309718 0.009115 1 0.923938 0.970863 0.529085 1.78152 

 SCHOL1(3) 0.855008 0.327482 6.816558 1 0.009032 2.351394 1.237576 4.467646 

 JOB1 -0.38551 0.22696 2.885123 1 0.089401 0.680106 0.435902 1.061122 

Step 3 WORKPL_1 -0.32942 0.103335 10.16271 1 0.001433 0.71934 0.587457 0.880832 

 STATUSL5   40.20174 2 1.86E-09    

 STATUSL5(1) -0.85684 0.16337 27.50791 1 1.56E-07 0.4245 0.308189 0.584707 

 STATUSL5(2) 0.187634 0.218573 0.73694 1 0.390643 1.206392 0.78603 1.85156 

 STATUSL1   232.2464 2 3.7E-51    

 STATUSL1(1) -2.6533 0.183042 210.1211 1 1.29E-47 0.070419 0.049191 0.100808 

 STATUSL1(2) 0.012198 0.201465 0.003666 1 0.951722 1.012272 0.68204 1.502398 

 FREQGR   17.99158 2 0.000124    

 FREQGR(1) 1.465363 0.495707 8.738562 1 0.003116 4.329112 1.638522 11.43788 

 FREQGR(2) 1.081474 0.501429 4.651712 1 0.031023 2.949024 1.103725 7.879446 

 QUIAGR10   30.58181 3 1.04E-06    

 QUIAGR10(1) -0.17836 0.209845 0.722422 1 0.39535 0.836643 0.554524 1.262292 

 QUIAGR10(2) -1.18884 0.299904 15.71377 1 7.37E-05 0.304575 0.169206 0.548243 

 QUIAGR10(3) -1.86603 0.452999 16.96845 1 3.8E-05 0.154737 0.06368 0.376 

 RESON011   6.367359 3 0.095043    

 RESON011(1) -0.34287 0.214467 2.555887 1 0.109884 0.709729 0.466163 1.080557 

 RESON011(2) -0.47949 0.323588 2.195733 1 0.138393 0.619097 0.328337 1.16734 

 RESON011(3) -0.10757 0.225347 0.22785 1 0.633123 0.898017 0.577389 1.396692 

 INCOME1   8.173468 3 0.042559    

 INCOME1(1) -0.27358 0.151217 3.27319 1 0.070421 0.76065 0.565547 1.023061 

 INCOME1(2) 0.076652 0.177837 0.185781 1 0.666451 1.079666 0.761928 1.529907 

 INCOME1(3) -0.26314 0.180105 2.134631 1 0.144005 0.768635 0.540026 1.09402 

 OCCSP   3.681595 3 0.297962    

 OCCSP(1) -0.04821 0.129387 0.138812 1 0.709465 0.952937 0.739485 1.228002 

 OCCSP(2) 0.120806 0.164817 0.537241 1 0.463578 1.128406 0.816907 1.558684 

 OCCSP(3) 0.267255 0.19024 1.973553 1 0.160071 1.306373 0.899777 1.896703 

 BSTATUS 0.418575 0.418185 1.001863 1 0.31686 1.519794 0.669614 3.44941 

 TIM2QUIT   59.51422 6 5.65E-11    

 TIM2QUIT(1) -0.66146 0.229648 8.2962 1 0.003973 0.516099 0.329046 0.809486 

 TIM2QUIT(2) -1.09438 0.231899 22.27078 1 2.37E-06 0.334748 0.212483 0.527365 

 TIM2QUIT(3) -1.39958 0.264449 28.01009 1 1.21E-07 0.2467 0.146916 0.414255 

 TIM2QUIT(4) -1.46418 0.309448 22.38798 1 2.23E-06 0.231267 0.126099 0.424146 

 TIM2QUIT(5) -1.91174 0.347448 30.27462 1 3.75E-08 0.147823 0.074816 0.292072 

 TIM2QUIT(6) -2.28843 0.324068 49.86589 1 1.65E-12 0.101425 0.05374 0.191422 
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Variables in the Equation 

  B SE Wald df Sig. Exp(B) 95.0% CI for Exp(B) 

 EDUC1   49.4119 4 4.79E-10    

 EDUC1(1) 0.15425 0.197586 0.609452 1 0.434994 1.166783 0.792145 1.718603 

 EDUC1(2) -0.66263 0.24794 7.14241 1 0.007528 0.515496 0.317087 0.838054 

 EDUC1(3) 0.123681 0.210612 0.344861 1 0.557037 1.131655 0.74893 1.709965 

 EDUC1(4) -1.80158 0.371177 23.55833 1 1.21E-06 0.165038 0.079733 0.34161 

 SCHOL1   8.285176 3 0.040471    

 SCHOL1(1) -0.04417 0.144335 0.093669 1 0.759564 0.956787 0.721037 1.269619 

 SCHOL1(2) -0.04498 0.309597 0.021112 1 0.884475 0.956013 0.521116 1.753852 

 SCHOL1(3) 0.867163 0.326758 7.042845 1 0.007958 2.380149 1.254489 4.515871 

 JOB1 -0.40402 0.226079 3.193713 1 0.073922 0.667628 0.428643 1.039856 

Step 4 WORKPL_1 -0.33855 0.103139 10.77476 1 0.001029 0.7128 0.582339 0.872489 

 STATUSL5   39.27946 2 2.96E-09    

 STATUSL5(1) -0.83901 0.162426 26.68218 1 2.4E-07 0.43214 0.314317 0.59413 

 STATUSL5(2) 0.190506 0.218566 0.759719 1 0.383416 1.209862 0.788301 1.856862 

 STATUSL1   231.4646 2 5.47E-51    

 STATUSL1(1) -2.63597 0.182252 209.1874 1 2.07E-47 0.071649 0.050128 0.102411 

 STATUSL1(2) 0.020022 0.201243 0.009898 1 0.920749 1.020224 0.687697 1.513538 

 FREQGR   18.25548 2 0.000109    

 FREQGR(1) 1.558069 0.492929 9.990903 1 0.001573 4.749641 1.807502 12.48081 

 FREQGR(2) 1.187178 0.496249 5.723119 1 0.016743 3.277817 1.239302 8.669463 

 QUIAGR10   33.43583 3 2.61E-07    

 QUIAGR10(1) -0.2135 0.206494 1.069055 1 0.301159 0.807748 0.5389 1.210721 

 QUIAGR10(2) -1.25937 0.290184 18.83459 1 1.43E-05 0.283834 0.160716 0.501268 

 QUIAGR10(3) -1.9159 0.449371 18.17762 1 2.01E-05 0.147209 0.061014 0.355173 

 RESON011   6.217855 3 0.101479    

 RESON011(1) -0.33455 0.214212 2.439125 1 0.118342 0.71566 0.470293 1.089042 

 RESON011(2) -0.51608 0.323777 2.540594 1 0.110953 0.596858 0.316425 1.125824 

 RESON011(3) -0.1099 0.225375 0.237778 1 0.625815 0.895925 0.576012 1.393515 

 INCOME1   8.634459 3 0.034567    

 INCOME1(1) -0.28716 0.150636 3.634177 1 0.056605 0.750388 0.558554 1.008109 

 INCOME1(2) 0.078768 0.177892 0.196059 1 0.657921 1.081953 0.763461 1.533311 

 INCOME1(3) -0.25203 0.179579 1.969675 1 0.160482 0.777222 0.546622 1.105102 

 OCCSP   3.595505 3 0.308585    

 OCCSP(1) -0.056 0.12946 0.187107 1 0.665335 0.94554 0.733641 1.218642 

 OCCSP(2) 0.108068 0.164346 0.432389 1 0.510819 1.114123 0.807313 1.537533 

 OCCSP(3) 0.259696 0.190517 1.858075 1 0.172847 1.296536 0.892516 1.883444 

 TIM2QUIT   64.66111 6 5.06E-12    

 TIM2QUIT(1) -0.57314 0.216886 6.983352 1 0.008227 0.563751 0.368531 0.862384 

 TIM2QUIT(2) -1.0013 0.217368 21.21961 1 4.1E-06 0.367402 0.239948 0.562555 

 TIM2QUIT(3) -1.29204 0.245454 27.7086 1 1.41E-07 0.274709 0.169802 0.44443 

 TIM2QUIT(4) -1.34744 0.28974 21.62737 1 3.31E-06 0.259904 0.147295 0.458607 

 TIM2QUIT(5) -1.7779 0.32372 30.16298 1 3.97E-08 0.168993 0.089602 0.318728 

 TIM2QUIT(6) -2.14217 0.291786 53.89875 1 2.11E-13 0.1174 0.066267 0.207987 

 EDUC1   49.2338 4 5.22E-10    
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Variables in the Equation 

  B SE Wald df Sig. Exp(B) 95.0% CI for Exp(B) 

 EDUC1(1) 0.154095 0.198041 0.605433 1 0.436513 1.166601 0.791316 1.719867 

 EDUC1(2) -0.68808 0.247531 7.727075 1 0.00544 0.502541 0.309366 0.816339 

 EDUC1(3) 0.126545 0.211013 0.359646 1 0.548703 1.134901 0.750488 1.716218 

 EDUC1(4) -1.76073 0.368713 22.8038 1 1.79E-06 0.17192 0.08346 0.35414 

 SCHOL1   8.212258 3 0.041823    

 SCHOL1(1) -0.05509 0.14426 0.145836 1 0.702547 0.946399 0.713312 1.255651 

 SCHOL1(2) -0.03378 0.309325 0.011925 1 0.913042 0.966785 0.527269 1.77267 

 SCHOL1(3) 0.852442 0.326017 6.836757 1 0.00893 2.345367 1.237955 4.443413 

 JOB1 -0.49569 0.212283 5.452499 1 0.01954 0.609149 0.401817 0.923462 

Step 5 WORKPL_1 -0.33059 0.102941 10.31345 1 0.001321 0.7185 0.587223 0.879124 

 STATUSL5   38.68605 2 3.98E-09    

 STATUSL5(1) -0.82473 0.161945 25.93497 1 3.53E-07 0.438355 0.319138 0.602107 

 STATUSL5(2) 0.205671 0.217819 0.891568 1 0.345053 1.228349 0.801519 1.882478 

 STATUSL1   235.4405 2 7.49E-52    

 STATUSL1(1) -2.64509 0.180932 213.7234 1 2.12E-48 0.070999 0.049801 0.101218 

 STATUSL1(2) -0.00469 0.200327 0.000549 1 0.98131 0.995318 0.672114 1.473943 

 FREQGR   18.64994 2 8.92E-05    

 FREQGR(1) 1.503023 0.486624 9.539898 1 0.002011 4.495257 1.731966 11.66729 

 FREQGR(2) 1.119221 0.490098 5.215152 1 0.022391 3.062469 1.171925 8.002826 

 QUIAGR10   33.75453 3 2.23E-07    

 QUIAGR10(1) -0.20525 0.204241 1.009862 1 0.314936 0.814447 0.545774 1.215383 

 QUIAGR10(2) -1.25246 0.288888 18.79624 1 1.45E-05 0.285801 0.162241 0.50346 

 QUIAGR10(3) -1.93801 0.449476 18.59085 1 1.62E-05 0.14399 0.059667 0.347478 

 RESON011   6.41709 3 0.09299    

 RESON011(1) -0.35203 0.214685 2.688787 1 0.101057 0.703259 0.461716 1.071163 

 RESON011(2) -0.49258 0.32342 2.319621 1 0.127751 0.611049 0.324176 1.151785 

 RESON011(3) -0.11951 0.224865 0.282462 1 0.595092 0.887356 0.571074 1.378806 

 INCOME1   8.150913 3 0.042994    

 INCOME1(1) -0.28542 0.14646 3.797748 1 0.051322 0.751699 0.564127 1.001639 

 INCOME1(2) 0.073316 0.167196 0.192287 1 0.66102 1.076071 0.775395 1.49334 

 INCOME1(3) -0.22612 0.164919 1.879886 1 0.170347 0.797623 0.577323 1.101989 

 TIM2QUIT   63.18567 6 1.01E-11    

 TIM2QUIT(1) -0.56436 0.215779 6.840571 1 0.008911 0.568725 0.37259 0.868108 

 TIM2QUIT(2) -0.98654 0.216872 20.6929 1 5.39E-06 0.372865 0.243753 0.570365 

 TIM2QUIT(3) -1.24741 0.243221 26.30383 1 2.92E-07 0.287246 0.17833 0.462684 

 TIM2QUIT(4) -1.3315 0.28711 21.50742 1 3.52E-06 0.26408 0.150434 0.463579 

 TIM2QUIT(5) -1.76934 0.321661 30.2571 1 3.78E-08 0.170445 0.090737 0.320171 

 TIM2QUIT(6) -2.12712 0.291126 53.38556 1 2.74E-13 0.11918 0.067359 0.210868 

 EDUC1   50.15783 4 3.35E-10    

 EDUC1(1) 0.057056 0.188322 0.09179 1 0.761914 1.058715 0.731945 1.531367 

 EDUC1(2) -0.80292 0.234215 11.75219 1 0.000608 0.448018 0.283094 0.709021 

 EDUC1(3) -0.00836 0.192595 0.001882 1 0.965394 0.991679 0.679883 1.446466 

 EDUC1(4) -1.85066 0.357315 26.82562 1 2.23E-07 0.157134 0.078005 0.316531 

 SCHOL1   7.770022 3 0.051012    
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Variables in the Equation 

  B SE Wald df Sig. Exp(B) 95.0% CI for Exp(B) 

 SCHOL1(1) -0.06725 0.142943 0.22132 1 0.638036 0.934964 0.706516 1.23728 

 SCHOL1(2) -0.02231 0.309002 0.005211 1 0.942454 0.977941 0.533691 1.791991 

 SCHOL1(3) 0.815167 0.325705 6.263909 1 0.012322 2.259553 1.19339 4.278216 

 JOB1 -0.50083 0.209812 5.697909 1 0.016985 0.606029 0.4017 0.914294 

 
 

Survival Table 

 Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE Cum Hazard 

0 0.068678951 0.998036519 0.00051474 0.001965411 

2 0.072257956 0.997934303 0.00053339 0.002067833 

4 0.079479799 0.997728081 0.0005705 0.002274503 

6 0.083123499 0.997624051 0.00058901 0.002378776 

8 0.086793963 0.997519267 0.00060756 0.002483815 

9 0.094284008 0.997305476 0.00064508 0.002698161 

10 0.102046871 0.997083946 0.00068399 0.002920314 

11 0.105991318 0.996971402 0.00070389 0.003033193 

12 0.122047561 0.996513411 0.00078226 0.003492681 

13 0.126153462 0.996396328 0.00080231 0.003610181 

14 0.130316773 0.996277621 0.0008226 0.003729324 

16 0.138790805 0.996036049 0.00086338 0.003971829 

17 0.147442406 0.995789475 0.00090473 0.004219415 

18 0.156274355 0.995537823 0.00094651 0.004472162 

19 0.160750191 0.995410316 0.0009678 0.004600249 

20 0.174418643 0.995021033 0.00103113 0.004991404 

21 0.183844496 0.994752669 0.00107456 0.005261147 

22 0.193521438 0.994477231 0.00111943 0.005538076 

23 0.203404197 0.994196014 0.00116453 0.005820894 

24 0.223832966 0.99361496 0.00125637 0.006405512 

25 0.244990727 0.993013528 0.00135041 0.007010992 

26 0.255788777 0.992706723 0.0013987 0.007320003 

27 0.261319219 0.992549622 0.00142327 0.00747827 

29 0.26688516 0.992391539 0.00144805 0.007637553 

30 0.27808963 0.992073387 0.00149733 0.007958195 

31 0.295124475 0.991589877 0.00157171 0.008445688 

33 0.300876315 0.991426672 0.00159698 0.00861029 

34 0.31250099 0.991096911 0.00164786 0.008942958 

35 0.318353251 0.99093094 0.00167346 0.009110434 

36 0.336095145 0.990427946 0.00175015 0.009618161 

37 0.360162647 0.989746024 0.00185344 0.01030691 

38 0.391157178 0.988868527 0.00198371 0.011193892 



 

189

Survival Table 

  Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE  Cum Hazard 

40 0.416957422 0.98813868 0.00209138 0.011932227 

41 0.45733749 0.986997474 0.00225679 0.013087799 

42 0.478332041 0.986404655 0.0023427 0.013688608 

44 0.507022906 0.985595093 0.00246005 0.014509665 

45 0.521755142 0.985179656 0.00251969 0.014931263 

46 0.536971794 0.984750742 0.00258176 0.015366723 

49 0.568029682 0.983875889 0.00270742 0.016255519 

50 0.616089201 0.982523658 0.00289821 0.017630856 

51 0.640915459 0.98182586 0.00299703 0.018341318 

52 0.683523497 0.98062942 0.00316412 0.019560649 

53 0.700996708 0.980139191 0.00323302 0.020060686 

54 0.727645414 0.979392006 0.00333733 0.020823302 

56 0.74559343 0.978889095 0.00340808 0.021336927 

57 0.772797613 0.978127314 0.00351379 0.022115439 

58 0.810502074 0.977072481 0.00365714 0.023194442 

59 0.829940048 0.976529122 0.0037321 0.023750706 

60 0.849578189 0.975980475 0.00380724 0.024312698 

61 0.879515075 0.975144696 0.00392106 0.025169413 

62 0.92071411 0.97399567 0.00407452 0.026348421 

63 0.974873084 0.972487255 0.00427647 0.027898309 

64 1.008273549 0.971558163 0.00440013 0.028854143 

65 1.019624127 0.971242629 0.00444228 0.029178966 

66 1.0425055 0.970606863 0.00452715 0.029833771 

67 1.054022643 0.970287013 0.00456981 0.030163362 

68 1.065603351 0.969965504 0.0046128 0.030494771 

70 1.08913404 0.969312562 0.00470027 0.031168158 

71 1.113188439 0.968645542 0.00478858 0.031856531 

72 1.137897271 0.967960853 0.00487891 0.032563633 

73 1.175852775 0.966910038 0.00501707 0.03364982 

75 1.22788237 0.965471428 0.00520523 0.035138771 

76 1.254357106 0.964740227 0.00530171 0.035896408 

77 1.26771999 0.964371371 0.00535016 0.036278819 

78 1.322380112 0.962864052 0.00554575 0.037843048 

80 1.350375129 0.962092969 0.00564607 0.038644192 

81 1.378700074 0.961313426 0.00574771 0.039454778 

82 1.422075574 0.960120895 0.00590177 0.040696071 

83 1.451673193 0.959308011 0.00600687 0.041543077 

84 1.481939636 0.958477469 0.00611374 0.042409223 

85 1.543972097 0.956777484 0.00633143 0.044184429 

86 1.640792195 0.954130174 0.00666135 0.046955166 
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Survival Table 

  Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE  Cum Hazard 

87 1.674163857 0.953219406 0.00677684 0.047910176 

88 1.6909483 0.952761659 0.00683506 0.048390502 

89 1.724581369 0.951845076 0.00695154 0.049352992 

90 1.741417184 0.951386591 0.00700969 0.049834789 

91 1.775261088 0.950465596 0.00712561 0.050803313 

92 1.80990778 0.949523679 0.00724278 0.05179481 

93 1.863672987 0.948063847 0.00742391 0.05333343 

94 1.881953881 0.947567996 0.00748625 0.053856581 

95 1.900391659 0.947068153 0.00754886 0.054384222 

96 1.919080703 0.946561766 0.00761197 0.054919053 

97 1.976236459 0.94501479 0.00780315 0.056554701 

98 2.07533746 0.942338515 0.00812572 0.059390711 

99 2.158255322 0.940105099 0.00839489 0.061763603 

100 2.244107434 0.937798225 0.00867128 0.064220465 

101 2.266079001 0.937208752 0.00874216 0.064849233 

102 2.288313537 0.936612602 0.00881373 0.065485528 

103 2.356224926 0.934794114 0.00902906 0.067428973 

104 2.402200567 0.933565012 0.00917591 0.068744675 

106 2.449235454 0.932309264 0.00932622 0.07009069 

107 2.49725232 0.931029043 0.00947758 0.071464807 

108 2.546446077 0.929719266 0.00963238 0.072872603 

109 2.622353571 0.927701853 0.00986788 0.075044877 

110 2.674337229 0.926322797 0.01002885 0.076532512 

111 2.754796731 0.924192355 0.01027376 0.078835052 

112 2.838754617 0.921974506 0.01053073 0.081237707 

113 2.867058365 0.921228028 0.01061711 0.082047686 

114 2.924427016 0.919716852 0.01079046 0.083689426 

115 2.953423592 0.918953982 0.01087849 0.084519232 

116 3.011706459 0.917422534 0.01105385 0.086187134 

117 3.071653825 0.915850011 0.01123028 0.087902671 

118 3.102542374 0.915040804 0.01132384 0.08878662 

120 3.165211507 0.913401217 0.01151198 0.090580046 

122 3.261818651 0.910879476 0.01179804 0.093344689 

123 3.329034722 0.90912904 0.0119985 0.095268236 

124 3.36324261 0.908239493 0.01210075 0.096247176 

125 3.397825158 0.907341088 0.01220433 0.097236838 

126 3.432610616 0.906438308 0.01230809 0.098232307 

127 3.50280869 0.904619205 0.01251702 0.100241191 

128 3.610029486 0.901847746 0.0128295 0.103309569 

129 3.646334061 0.900911265 0.01293627 0.104348511 
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Survival Table 

  Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE  Cum Hazard 

130 3.682962837 0.899967408 0.01304409 0.10539673 

131 3.720073064 0.899012152 0.01315271 0.106458727 

132 3.757643905 0.898046073 0.0132629 0.107533906 

133 3.87395807 0.8950618 0.01359415 0.110862512 

134 3.914066069 0.894035051 0.01371122 0.112010298 

136 3.995006511 0.891966591 0.01394488 0.114326601 

137 4.119679997 0.888789878 0.01429621 0.117894429 

138 4.2488089 0.885511567 0.01465559 0.121589759 

139 4.381101092 0.882165486 0.01502227 0.125375615 

140 4.516381114 0.878756909 0.01539179 0.129246974 

141 4.65566559 0.875261194 0.01576588 0.13323293 

144 4.801142352 0.871624913 0.01615747 0.137396093 

145 4.850671745 0.870390346 0.0162914 0.138813494 

146 5.002434284 0.866618398 0.01669611 0.14315654 

147 5.157207931 0.862788446 0.01710697 0.147585755 

148 5.209378522 0.861501277 0.01724472 0.149078741 

149 5.424001924 0.856226188 0.01779241 0.155220699 

150 5.536507647 0.853473899 0.01807992 0.158440318 

151 5.593651143 0.852079357 0.01822717 0.160075615 

153 5.709399206 0.849261594 0.01851985 0.16338802 

154 5.76831847 0.847830848 0.01867078 0.165074135 

158 5.828066505 0.846382438 0.01882292 0.166783967 

159 5.888383369 0.844922749 0.01897637 0.168510077 

161 5.949107059 0.843455757 0.01913058 0.17024783 

162 6.009883139 0.84199005 0.01928392 0.171987082 

163 6.070917275 0.840520683 0.01943678 0.173733719 

168 6.133507071 0.839016527 0.01959428 0.175524874 

169 6.261292547 0.835953943 0.0199115 0.179181759 

171 6.3917025 0.832839985 0.02023708 0.18291375 

172 6.457324423 0.83127744 0.02040071 0.184791677 

174 6.523413596 0.829706732 0.02056495 0.186682976 

175 6.655941889 0.826565936 0.02089154 0.190475588 

176 6.791683087 0.823361322 0.02121265 0.194360145 

177 7.003523683 0.81838494 0.02171208 0.200422466 

181 7.079101525 0.816616817 0.02189384 0.202585306 

182 7.321369473 0.810974735 0.0224313 0.209518379 

184 7.408267802 0.808960506 0.02263754 0.212005181 

185 7.586225277 0.804851205 0.02304773 0.217097857 

187 7.678804695 0.802721671 0.02326466 0.219747237 

188 7.771941094 0.80058501 0.02347939 0.222412556 
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Survival Table 

  Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE  Cum Hazard 

189 8.056622511 0.794089272 0.02411651 0.230559391 

190 8.353543887 0.787370394 0.02475749 0.239056501 

191 8.455751444 0.785070769 0.02498022 0.241981414 

192 8.672882538 0.780207682 0.02542392 0.248195136 

194 8.787159321 0.777660335 0.02566813 0.251465437 

196 8.905998316 0.775020113 0.02591928 0.254866297 

197 9.027422405 0.772331717 0.0261733 0.258341136 

198 9.151177661 0.769601303 0.02643327 0.261882687 

199 9.278048802 0.766812163 0.02669357 0.265513406 

200 9.54016568 0.76108175 0.0272328 0.273014503 

201 10.08838514 0.749234617 0.02828465 0.288703105 

205 10.23456894 0.746106818 0.02859128 0.292886502 

209 10.38871266 0.742822848 0.0289182 0.29729769 

213 10.54843677 0.739435239 0.02926414 0.301868575 

214 10.71169705 0.735988595 0.02960685 0.306540656 

217 10.87904457 0.732472338 0.02995914 0.311329703 

218 11.0479136 0.72894114 0.03031564 0.316162291 

219 11.22331595 0.725291348 0.03066004 0.321181846 

220 11.59702856 0.717575924 0.03139354 0.33187652 

223 12.18744916 0.705553408 0.03250712 0.348772808 

227 12.39221429 0.701431068 0.03289859 0.354632649 

229 12.60338232 0.697205049 0.03329802 0.360675723 

231 12.8170721 0.692954482 0.03369375 0.366790964 

236 13.03415361 0.688662983 0.03409632 0.373003267 

237 13.47202909 0.680087295 0.0348746 0.385534114 

238 13.69393554 0.675782166 0.03525608 0.391884494 

240 13.93201835 0.671193506 0.03562594 0.398697799 

241 14.18676909 0.666318098 0.03607213 0.405988097 

245 14.44972747 0.661322755 0.0365187 0.413513276 

246 14.72148349 0.656199632 0.03698001 0.42129022 

247 14.99887237 0.651011246 0.0374458 0.429228361 

258 15.28584115 0.645686844 0.03793741 0.437440655 

259 15.57410497 0.640382254 0.03841647 0.445690009 

264 15.87294412 0.634929061 0.03889521 0.454242001 

271 16.19553843 0.629094495 0.0394209 0.463473803 

273 16.52428034 0.623203895 0.03995758 0.472881534 

276 16.86944601 0.617078355 0.040523 0.482759269 

281 17.6022979 0.604271567 0.04166516 0.503731567 

282 17.97946439 0.597784426 0.04223 0.514525082 

284 18.39019419 0.590799195 0.04274929 0.526279091 
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Survival Table 

  Baseline Cum Hazard 
At mean of 
covariates   

Time  Survival SE  Cum Hazard 

290 18.85688904 0.582961185 0.04346423 0.539634673 

292 19.33916567 0.574970718 0.04412394 0.553436164 

294 19.84466338 0.566713053 0.04481406 0.567902182 

296 20.37335451 0.558203362 0.04548031 0.583031934 

307 20.95737047 0.548951635 0.04629494 0.599744938 

313 21.61477077 0.538720708 0.04722491 0.61855801 

319 23.1806418 0.515112926 0.04954656 0.663369129 

325 24.98435546 0.489198628 0.05188093 0.71498668 

327 25.93499241 0.476069506 0.05310934 0.742191414 

330 27.0127389 0.461610559 0.05449037 0.77303369 

334 28.14397091 0.446906186 0.05575761 0.805406581 

337 29.32919485 0.432002208 0.05688173 0.83932458 

344 30.68675349 0.415540854 0.05821339 0.878174345 

349 32.1204143 0.398837204 0.05932777 0.919201955 

359 33.65329543 0.381719593 0.06037672 0.963068989 

361 35.22656944 0.364914587 0.06123974 1.008091962 

365 36.95211783 0.34733254 0.06186565 1.057472629 

369 41.17851405 0.307764316 0.0621952 1.178420996 

384 45.68254236 0.270545641 0.06146695 1.307314465 

393 54.96324888 0.207441911 0.07502409 1.572903927 

396 65.27623991 0.154426865 0.07336283 1.868034663 

397 77.59816242 0.108537912 0.06482239 2.220655746 

408 100.8608177 0.055778216 0.04271071 2.886371886 

 



APPENDIX E 

RNs Workforce Supply Projection 

                                  

Probability of transition  Total in 2007 RNs Alive in 2008 Probability of transition 1 

Age 
RNs 
Alive in 
2007 

New 
Graduate
2007 

Inactive 
to 

Inactive    
ipix

Active to 
Active      
apax

Support   
to 

Support  
spsx

Not 
working 

Working 
in 

nursing 

Working 
in 

support 
job 

Survival 
Rate 
2008 

Not 
working 

Working 
in 

nursing 

Working 
in 

support 
job 

New 
Graduate
2008 

Inactive 
to 

Inactive    
ipix

Active to 
Active      
apax

Support   
to 

Support  
spsx

20   104 0.000 1.000 0.000 0 104 0 1.000       130 0.000 1.000 0.000 

21 38 114 0.000 1.000 0.000 0 152 0 1.000 0 104 0 454 0.000 1.000 0.000 

22 38 4046 0.000 1.000 0.000 0 4084 0 1.000 0 152 0 4865 0.000 1.000 0.000 

23 61 814 0.000 1.000 0.000 0 875 0 1.000 0 4,082 0 843 0.000 1.000 0.000 

24 812 210 0.000 1.000 0.000 0 1022 0 1.000 0 875 0 195 0.000 1.000 0.000 

25 644 0 0.041 0.862 0.097 26 556 62 0.999 0 1,022 0   0.041 0.862 0.097 

26 1,407 0 0.041 0.862 0.097 57 1214 136 0.999 26 555 62   0.041 0.862 0.097 

27 2,460 0 0.041 0.862 0.097 100 2121 238 0.999 57 1,212 136   0.041 0.862 0.097 

28 5,032 0 0.041 0.862 0.097 204 4340 488 0.999 100 2,119 238   0.041 0.862 0.097 

29 8,708 0 0.041 0.862 0.097 354 7510 844 0.999 204 4,336 487   0.041 0.862 0.097 

30 6,934 350 0.140 0.744 0.116 970 5418 807 0.998 353 7,503 843   0.140 0.744 0.116 

31 6,310 339 0.140 0.744 0.116 883 4945 734 0.998 969 5,408 805   0.140 0.744 0.116 

32 6,051 323 0.140 0.744 0.116 847 4740 704 0.998 882 4,937 733   0.140 0.744 0.116 

33 5,729 75 0.140 0.744 0.116 802 4317 666 0.998 845 4,732 703   0.140 0.744 0.116 

34 5,042 70 0.140 0.744 0.116 706 3802 586 0.998 800 4,309 665   0.140 0.744 0.116 

 



Probability of transition 0 Probability of transition 2 Working in nursing Not working Working in support job Total 2008 

Age 

Inactive 
to 

Inactive    
ipix

Active 
to 
Active     
apax

Support   
to 

Support  
spsx

Inactive 
to 

Inactive    
ipix

Active 
to 
Active     
apax

Support   
to 

Support  
spsx

Not 
working 

Workin
g in 
nursing 

Workin
g in 
support 
job 

Not 
working 

Workin
g in 
nursing 

Workin
g in 
support 
job 

Not 
working 

Workin
g in 
nursing 

Workin
g in 
support 
job 

Not 
working 

Not 
working 

Workin
g in 
nursing 

20 0.000 1.000 0.000 0.000 0.000 0.000 0 130 0 0 0 0 0 0 0 0 130 0 

21 0.000 1.000 0.000 0.000 0.000 0.000 0 558 0 0 0 0 0 0 0 0 558 0 

22 0.000 1.000 0.000 0.000 0.000 0.000 0 5016 0 0 0 0 0 0 0 0 5016 0 

23 0.000 1.000 0.000 0.000 0.000 0.000 0 4925 0 0 0 0 0 0 0 0 4925 
0 

24 0.000 1.000 0.000 0.000 0.000 0.000 0 1070 0 0 0 0 0 0 0 0 1070 0 

25 0.04 0.87 0.09 0.015 0.520 0.465 42 881 99 0 0 0 0 0 0 42 881 99 

26 0.04 0.87 0.09 0.015 0.520 0.465 23 479 54 1 23 2 1 32 29 25 534 85 

27 0.04 0.87 0.09 0.015 0.520 0.465 49 1046 118 2 49 5 2 71 63 54 1166 186 

28 0.04 0.87 0.09 0.015 0.520 0.465 86 1828 205 4 86 9 4 124 111 94 2038 325 

29 0.04 0.87 0.09 0.015 0.520 0.465 176 3740 420 9 177 19 7 253 226 192 4170 665 

30 0.17 0.74 0.09 0.13 0.07 0.79 1050 5580 873 60 263 30 111 63 669 1221 5906 1572 

31 0.17 0.74 0.09 0.13 0.07 0.79 757 4022 629 165 721 82 106 60 639 1028 4804 1351 

32 0.17 0.74 0.09 0.13 0.07 0.79 691 3671 574 150 656 75 96 55 582 937 4383 1231 

33 0.17 0.74 0.09 0.13 0.07 0.79 662 3519 550 144 630 72 92 52 558 898 4201 1180 

34 0.17 0.74 0.09 0.13 0.07 0.79 603 3205 501 136 596 68 87 50 528 827 3851 1098 

1
95 
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