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Objective: To develop an instrument for assessing empowerment related to women's health regarding Thai female factory
workers.
Design, materials and methods:  Qualitative and quantitative methods were employed in combination with literature reviews to
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develop the items on a women’s health empowerment scale (WHES).  The subjects were 1,384 women who were working in
manufacturing factories in southern Thailand at the time of the study.
Results: Using exploratory factor analysis with the entire sample and by splitting the whole group into two sub-samples, the
resulting four factors of the WHES included: (1) Assurance to control action of personal well-being (20 items), (2) The
ability to influence reciprocal community support in solving health problems (15 items), (3) Actions to achieve visions and
goals of health (9 items), and (4) Increasing a sense of self-awareness to become and remain healthy (15 items). There were
significant correlations between the demographic variables (age, personal income, educational level, type of family, and
caregivers) and the WHES. To achieve consistency in measurement, the WHES was tested for reliability. Cronbach's coefficient
alpha of the four factors and the total scale ranged from 0.81-0.96 indicating a highly reliable internal consistency, and test-
retest reliability showed significant correlation (r = 0.72, p < .001).
Conclusions:  The WHES is a reliable and valid measure for assessing empowerment related to women's health in Thai female
factory workers and other similar factory contexts such as factories operating in the agricultural and mineral industries.
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บทคดัยอ่:
วัตถุประสงคเ์พ่ือสร้างเคร่ืองมือวัดการเสรมิสร้างพลังอำนาจเก่ียวกับสุขภาพของผูห้ญิงไทยทีท่ำงานในโรงงาน  เร่ิมจากทบทวน

วรรณกรรมและสัมภาษณ์คนงานผู้หญิงในโรงงานจำนวน 12 คน  นำผลท่ีได้มาสร้างแบบสอบถามใช้กับกลุ่มตัวอย่าง 1,384 คน  ผลพบว่า
เคร่ืองมือวัดการเสริมสร้างพลังอำนาจเก่ียวกับสุขภาพของผู้หญิงไทยท่ีทำงานในโรงงานมี 59 ข้อ แบ่งเป็น 4 องค์ประกอบ คือ ความม่ันใจ
ในตัวเองที่จะดูแลสุขภาพให้ดี (20 ข้อ) ความสามารถที่จะพึ่งพากันเพื่อสุขภาพที่ดี (15 ข้อ) การลงมือทำเพื่อให้สำเร็จลุล่วง
ตามเปา้หมายของสขุภาพทีดี่ (9 ขอ้) และการตระหนกัรู้เพ่ือสุขภาพทีดี่ (15 ข้อ) คุณภาพเครือ่งมือได้จากการวเิคราะหอ์งค์ประกอบ
ทั้งกลุ่มและแบ่งครึ่งกลุ่มตัวอย่าง พบว่าโครงสร้างมีความสอดคล้องกัน เมื่อตรวจสอบความตรงเชิงโครงสร้างของเครื่องมือกับ
ข้อมูลส่วนบุคคล พบว่ามีความสัมพันธ์กันอย่างมีนัยสำคัญทางสถิติในเรื่องอายุ รายได้ส่วนตัว ระดับการศึกษา ชนิดของครอบครัว
และผู้ดูแลเมื่อเจ็บป่วย   ส่วนความเที่ยงขององค์ประกอบและภาพรวมของเครื่องมือมีค่าอยู่ในระดับสูง (α = 0.81-0.96) และ
มคีวามเทีย่งเมือ่ทดสอบซำ้อยา่งมนียัสำคญัทางสถติ ิ (r = 0.72, p < .001) กล่าวโดยสรปุ เครือ่งมอืทีส่รา้งมคีณุภาพและสามารถ
นำใชว้ดัการเสรมิสรา้งพลังอำนาจของผูห้ญงิทีท่ำงานในโรงงานได้

คำสำคญั: เครือ่งมือวัดการเสรมิสรา้งพลังอำนาจเกีย่วกบัสุขภาพของผูห้ญิง, ผู้หญิงท่ีทำงานในโรงงาน

Introduction
All across the world, health care for men and women

remains unequal. At present, women represent half of the
world's population.1  Therefore, without considering women's
health to be a serious issue is a defeat from the start.  In
Thailand women represent more than 50 percent of the popu-
lation, in addition more than half of the women in Thailand
who are aged 15 or above and are in employment, are below
primary school level of education (65.65 percent).2  Low

education and economic pressures have forced many Thai
women to seek work in factories, indeed 55% of all employed
Thai women are now working in the manufacturing industry.
Many of these women tend to have numerous health problems,
which are often a result of a lack of health promotion, health
maintenance and health awareness.

In order to improve health for women across the world,
women need to become active and align themselves to become
a powerful force for change. Responsibility, independence,
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cooperative interactions and mutual respect for one another's
individuality, and an involvement in health care, is vital. If
women feel inactive, irresponsible and dependent, and have
no involvement or power over their health behavior, it is very
difficult for them to gain control of their health.  Therefore,
empowerment is a significant concept that is being applied to
a wide variety of women's health covering physical, psycho-
logical, spiritual, and social aspects.  It is also important to
note that empowerment tends to increase with higher educa-
tion and is related to annual income, both of which are at a
low level for the subjects of the WHES.3-4

Empowerment is an acceptable concept that can be used
to increase the levels of power and influence for oppressed
groups such as women with a low level of education working
in factories.  Using the empowerment concept for female
workers in factories, health improvement and maintenance
will occur and health problems can be reduced in the future.
Previous studies support the view that for various groups such
as AIDS patients, rheumatoid arthritis suffers, mothers of
chronically ill children, and employees in companies, empower-
ment is an effective concept that can be used to solve the
problems encountered by these groups and is the most important
principle of total quality management.5-8  For women in
factories, no empowerment scale existed to adequately assess
levels of empowerment and a tool was needed to provide an
effective and efficient approach.  The main purpose of this
study was to develop a reliable and valid instrument that can
assess the extent of empowerment for Thai female factory
workers as related to the maintenance and enhancement of
well-being, and reducing the risk of developing diseases.
Assessing the extent of empowerment will enable greater
identification of women's health problems and lead to strate-
gies for improving and maintaining an optimal level of women's
health in factories.

Materials and methods
To develop the empowerment scale in this study, quali-

tative and quantitative methods were employed.  For the
qualitative study, a convenience sample of subjects in six manu-

facturing factories in region 12 of Songkhla province was
obtained.  The quantitative study was divided into two parts
using different techniques.  The first step of the sampling
technique was purposive sampling. The two regions, namely
region 11 and region 12, that had the highest number of
female workers in manufacturing factories in Nakhon Sri
Thammarat and Songkhla were selected.  Then, proportional
sampling technique was used to identify factories and female
workers from Nakhon Sri Thammarat and Songkhla province.
In Nakhon Sri thammarat province, 162 subjects were
randomly selected from three factories, and in Songkhla
province, 1,222 subjects were randomly selected from a total
of 7 factories.  The criteria for choosing the recruiting factories
was to randomly select subjects from factories based on the
number of employees in the factories, therefore the factories
were grouped according to the following classification: (1)
100-299 employees, (2) 300-499 employees, (3) 500-
999 employees, and (4) 1,000 or more employees. The
criteria for recruiting subjects were their ability to commu-
nicate and read Thai language, and their working in a manu-
facturing factory at the time of the study.  For a sample size, a
ratio of at least 10 subjects for each item is desirable to gene-
ralize from the sample to a wider population.9

Development of an instrument and psychometric
evaluation

The Women Health Empowerment Scale (WHES)
was developed by the researcher using a two-phase process as
follows: (Figure 1).

Phase 1: Qualitative study was divided into two stages.
In the first stage of the qualitative study, 8 women were
in-depth interviewed to gain an overview of the empower-
ment concept regarding health of Thai women in factories
and to check the feasibility of the interview process.  Then, a
five-expert committee reviewed the in-depth interview.  In
the second stage of the qualitative study 12 women were
individually in-depth interviewed to develop themes for the
item pools of the second phase, namely the quantitative study.
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Phase 1: Qualitative study

                                                 Reviewed literature & developed in-depth interviews

Pilot-tested version (n = 8) to determine feasibility and developed
in-depth interviews

Developed in-depth interviews from a merging of results of the
qualitative study (pilot-tested version) and literature reviews

Reviewed by five experts

Developed an expert-modified version

In-depth interviews (n = 12) to develop themes
and validated by one focus group interview (n = 10)

Phase 2: Quantitative

Developed the items from themes emerged from phase 1 (WHES version 1 with 96 items)

Reviewed by seven experts to determine a content validity index (CVI = 0.94)

Developed an expert-modified version (WHES version 2 with 91 items)

Pilot tested version (n = 20) to examine language equivalence and to check the data collection procedure
and the administration of the scale for clarity (WHES version 3 with 91 items)

First testing of an item's ability to discriminate and its reliability (n = 83) (WHES version 4 with 86 items)

Second testing of an item's ability to discriminate and its reliability (n = 120) (WHES version 5 with 86 items)

Field tested WHES version 5 (n = 1,384)
Construct validity (EFA), testing stability by splitting the sample into two groups,

hypothesis testing & alpha coefficient (WHES version 6 with 59 items)

Confirm consistency of the 59-Item WHES
Alpha coefficient (n = 1,384) & test-retest with a 2-week period between testing (n = 33)

Figure 1  The development and evaluation of the psychometric properties of the WHES

 

 

 First stage

Second stage
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Phase 2: Quantitative study.  This phase was concerned
with using the guidelines of DeVellis10 (1991) to develop the
WHES for Thai female workers in factories.  It consisted of
(1) an initial items pool from phase 1; the WHES version 1
consisted of 96 items, (2) the committee-modified version;  a
seven-expert committee reviewed the WHES version 1 (the
WHES version 2 with 91 items), (3) modification of the
pilot tested version; the WHES version 2 was pilot-tested
with 20 female factory workers; (the WHES version 3 with
91 items), (4) the first testing with 83 female factory workers
for assessing the items' ability to discriminate and reliability
(the WHES version 4 with 86 items), (5) the second testing
with 120 female factory workers to obtain the items' ability to
discriminate and reliability (the WHES version 5 with 86
items), and (6) the field-test version with 1,384 women in
the selected factories (the WHES version 6 with 59 items).

Data collection
Prior to data collection, each factory in the study was

sent a letter seeking permission to carry out data collection
from their workers. After permission was granted, the data
were collected from May 2004 to January 2005. The time
periods of data collection from each phase were as follows:
(1) phase 1: Qualitative study; first stage was conducted from
May to June 2004 and the second stage was conducted from
August to October 2004, and (2) phase 2: Quantitative study
was conducted from November 2004 to January 2005.

Data Analysis
Only surveys with complete data were included in the

analysis. Demographic data were analysed to give descriptive
statistics. Data analysis of the empowerment scale was divided
into two phases; qualitative and quantitative data analysis.

Phase 1: Qualitative data analysis. In establishing the
trustworthiness of the scale development, first, triangulation
techniques, individual in-depth interview and focus group
interview, were used.  This step was to determine the validity
of the interview data.  Participants were asked to confirm,
reflect, clarify and access the substantive content of verbally
expressed views, opinions, experiences and attitudes. From

the interviews, themes for the scale development emerged
through using content analysis.11

Phase 2: Quantitative data analysis.  To assure validity
and reliability of the WHES, first, content validity index (CVI)
was used to assess the relevancy of the items to the content
and identify clarity and conciseness of items.12  The resulting
CVI from the seven-expert committee in this step was 0.94.
Then, discrimination index and reliability were used to test
the quality of the WHES in the first and second testing.  The
discrimination index13 and reliability were assessed using
t-test and Cronbach's alpha coefficient respectively.  Then,
exploratory factor analysis was applied to the empowerment
scale to identify the components of WHES.  Testing stability
of the factors was conducted by splitting the sample into two
samples. For hypothesis testing, Pearson product-moment
correlations were used to compose the demographic variables
of the nominal scale (age, personal income, family income,
and number of family member) and the resulting factors of the
WHES, while correlation ratio (eta) was used to compose the
demographic variables of the interval scale (educational level,
type of family, and caregivers) and the resulting factors of the
WHES.  To analyze reliability, Cronbach's alpha coefficient
was used to determine the reliability of the individual subscales
and the total scale. Moreover, test-retest was used with 33
subjects to establish the consistency of the WHES.14

Results
Sample characteristics and the components of the WHES

with its psychometric properties in the last step of scale
development are presented.  A high percentage of the women
factory workers were Buddhist (64.9%), married (56%), and
had a low education level (less than primary school = 46.5%).
For the components of the WHES, the four factors and corres-
ponding 59 items had factor loadings ranging from 0.41-0.71
and displayed a total of 39.3% of variance.  The resulting four
factors included: Factor I: Assurance to control action of
personal well-being with factor loadings ranging from 0.41-
0.64 and displayed a total of 28.1% of variance with an eigen-
value of 24.13 (20 items), Factor II: The ability to influence
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a reciprocal community support in solving health problems
with factor loadings ranging from 0.41-0.70 and displayed a
total of 5.4% of variance with an eigenvalue of 4.63  (15
items), Factor III: Actions to achieve visions and goals of
health with factor loadings ranging from 0.42-0.69 and
displayed a total of 3.3% of variance with an eigenvalue of
2.87 (9 items), and Factor IV: Increasing a sense of self-
awareness to become and remain healthy with factor loadings
ranging from 0.41-0.71 and displayed a total of 2.5% of
variance with an eigenvalue of 2.15 (15 items).  For the
validity and reliability of the WHES, after conducting the
construct validity of the WHES on the entire sample (n =
1,384), the stability was then tested by splitting the sample
into two groups (n = 692) and the WHES scores were com-
pared. The results of these two techniques showed similar
items in each factor, factor loadings, percent of variance, eigen-
value and communalities. In addition, the demographic
variables and the resulting four factors of the WHES were
tested for hypothesis testing.  The results showed there were
significant correlations for most of the demographic variables
and the WHES total score including age, educational level,
personal income, type of family, and caregivers. To measure
consistency, the WHES was tested using various methods of
reliability.  First, Cronbach's alpha coefficient was computed
on the original 86-Item WHES total score.  The result showed
a satisfactory reliability of 0.9675.  Then, using the same
method of Cronbach's alpha coefficient, the final version of
the WHES (59-Item WHES) was tested.  The highly reliable
internal  consistency of the four factors and the total scale of
the 59-Item WHES ranged from 0.8106-0.9555.  Finally,
test-retest reliability showed significant correlation (r = 0.723,
p < .001), indicating the WHES could be used to apply with
consistency in a time period such as a 2-week period.

Discussion
        Although some measures of empowerment have been
developed,14-17 they are not the same as the WHES.  The
WHES focuses on an individual level of empowerment
regarding women's health of female factory workers that at

this time is nonexistent.  The discussion of the findings is
presented in two parts; the components of the Women Health
Empowerment Scale and its psychometric properties.  First,
the components of the WHES consisted of four factors that
have some subscales similar to the previous studies such as
"power" from the empowerment scale of an outpatient mental
health population,18 "self-esteem-self-efficacy" from the
empowerment scale of consumers of mental health services,4

and "system advocacy" of the families whose children had
serious emotional disturbance.19  The main reasons to explain
the four components of empowerment scale in this study were:
(1) empowerment influences the individual's feelings of com-
petence and control.20-22 An example of a WHES item in Factor
I was, "I feel confident when solving the problems of life".
Therefore the first component of the WHES was "Assurance to
control action of personal well-being", (2) empowerment does
not occur to the individual alone, it needs to connect with other
people.3, 23 An example of a WHES item in Factor II was,
"I participate in activities with my friends to reduce tension".
Therefore the second component of the WHES was "The
ability to influence reciprocal community support in solving
health problems", (3) a major component of empowerment is
action.21, 24-25 Therefore, the third component of the WHES
was "Actions to achieve visions and goals of health".  An
example of a WHES item in Factor III was, "I work hard to
have an excellent future", and (4) it would be difficult for
people to gain control over self if without self-awareness.26

Therefore, the fourth component of the WHES was "Increas-
ing a sense of self-awareness to become and remain healthy".
An example of a WHES item in Factor IV was, "I believe that
eating a healthy diet will keep the body healthy".  Secondly,
the reasons for the WHES's psychometric properties were as
follows: (1) The process of developing the WHES consisted
of various techniques Berg11 recommended that researchers be
instructed in the use of research strategies composed of
multiple methods in a single investigation. (2) The WHES
has a sufficient pool of items.  As the length of the scale is
increased, the chance of errors of measurement more or less
cancel out; the score comes to depend more and more upon
the characteristics of the person being measured; and a more
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accurate appraisal of the person is obtained.27 (3) The items
of the WHES were written in the five-point Likert scale format
that is appropriate to measure the construct of empower-
ment.17, 21-22 (4) The language and the content of the WHES
are derived from the reality of the samples.  One woman in
this study said "the contents of the questionnaire occurred in
real life". Another woman said, "the contents are the same as
me".  (5) Several content experts reviewed the WHES: a com-
mittee of five experts in the qualitative study were used to
review the in-depth interview and a seven-expert committee
in the quantitative study were used to determine the content
validity index.  Morton28 referred to experts as sources of
certainty and many people accept experts opinions without
question. (6) The size of the sample in this study (n = 1,384)
was large enough to reduce the standard error of measurement
to ne gligible proportions, and (7) the high response rate of
85.35 percent in this study provided the generalization of the
findings.18

The creation of the WHES involved both science and
art, furthermore the developmental process of the WHES in
this study built in validity and reliability from the very begin-
ning until completing the scale.  The WHES had high internal
consistency, and the analysis produced a satisfactory four-
factor solution.  Thus, the WHES is a valuable tool that can be
used to apply to all women who work in factories with similar
contexts such as agricultural and mineral factories.

Conclusions
The Women Health Empowerment Scale in this study

consisted of four components with 59 items, moreover it
reflected the situation in a Thai context as follows: (1)
feelings to take action to be healthy, such as feeling happy,
feeling delighted, feeling content, and feeling proud (Factor
I: Assurance to control action of personal well-being, 20
items), (2) influencing a reciprocal community support to
bring about change in each situation to maintain a balance in
life, such as friends and supervisors (Factor II: The ability
to influence a reciprocal community support in solving health
problems, 15 items), (3) believing and perceiving over self

and environment to be healthy (Factor III: Increasing a sense
of self-awareness to become and remain healthy, 9 items),
and (4) exercising to meet one's own standards, expectations
and goals (Factor IV: Actions to achieve visions and goals of
health, 15 items).  The WHES has been tested for various
types of validity and reliability, therefore it is a valuable tool
for health care providers to advocate in other studies.
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Appendix

Items, factor loadings, percent of variance, eigenvalue, and communalities of the four factors of the WHES (N = 1,384)

                         Items (n = 20)                                                                  Factor loadings         Communalities

Factor I:
Assurance to control action of personal well-being (% of variance = 28.06,
Eigenvalue = 24.13

Examples:
WHES71 After conflict with my supervisor, I feel happy that I can come to    .64    .46

a place of understanding with my supervisor.
WHES70 After having problems with colleagues, I feel happy that I can come to    .61    .45

understanding with them.
WHES73 If discouraged in life, I feel delighted that I can make changes for    .59    .45

the better.

Factor II:
The ability to influence a reciprocal community support in solving health problems
(% of variance = 5.38, Eigenvalue = 4.63)

Examples:
WHES30 I invite my friends to participate in activities for their mental happiness.    .70    .58
WHES31 I participate in activities with my friends to reduce tension.    .61    .49
WHES29 I invite my close friends to participate in recreational activities.    .59    .49

Factor III:
Actions to achieve visions and goals of health (% of variance = 3.34, Eigenvalue =
2.87

Examples:
WHES12 When I have goals in life, I try as best as I can to reach them.    .69    .50
WHES11 I work hard to have an excellent future.    .61    .40
WHES13  When I do not reach my goal, I do not reduce my effort to do it the    .60    .38

next time.

Factor IV:
Increasing a sense of self-awareness to become and remain healthy (% of variance =
2.50, Eigenvalue = 2.15)

Examples:
WHES55 I believe that to follow a religious life will often bring happiness.    .71    .55
WHES43 I believe that eating a healthy diet will keep the body healthy.    .63    .44
WHES56 I am confident by acting in a good way, life will be happy.    .60    .50


