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Abstract

a global phenomenon. Literatures indicate link between organizational

factors, burnout and job satisfaction, yet, studies on the role of burnout
in the relationship between organizational factors and quality of work life has
not been sufficiently explored. Thus, the study determined the mediating role of
burnout on the relationship between organizational factors and quality of work life
of employees. This descriptive-correlational study was conducted to 151 employees
from selected sectarian educational institutions in Cavite using purposive sampling.
They answered adapted and modified questionnaires on Organizational factors,
Copenhagen Burnout Inventory, and Work-Related Quality of Life (WRQoL) Scale.
Data gathered were analyzed using descriptive and inferential statistics such as
mean, standard deviation, Pearson’s correlation coefficient, analysis of variance
(ANOVA), and Smart PLS as an approach for SEM. The results revealed high level
of organizational factors and quality of work life and low level of burnout. There
was a positive correlation between organizational factors and quality of work life
while, there was negative correlation between organizational factors and burnout
and between burnout and quality of work life. Furthermore, there was no significant
difference in the quality of work life when age, gender, marital status, educational
attainment, employment status, job type, and years of tenure were considered.
Lastly, burnout partially mediates the relationship between organizational factors

B urnout is not only an alarming issue in the Philippines, but it has become

and quality of work life. The study demonstrated that a positive perception on
organizational factors has better quality of work life and low level of burnout.

Keywords: organization, stress, structural equation model

Organizations hire quality employees
to provide quality output to achieve
organizational success. On this matter,
organizational factors are commonly
associated to employee’s burnout (Ghavidel et
al., 2019; Ochoa, 2018) and quality of work
life (Leitao et al., 2019). Saleem and Sumaya
(2015) considered organizational factors as
the cornerstone in achieving psychological
and professional security at work reflected
in job performance both quantitatively and
qualitatively. Additionally, organizations

who constantly scan for opportunities,
experimentation and flexible organizational
design allows managers to keep firms open to
multiple possibilities and allows exploration

to foster innovations (Urban, 2017). It is also
specified that leadership, task requirements
and individual skills or abilities, work climate
organizational system, and individual values
and beliefs are the best employee perception on
the organization that should be instilled in each
employee (Dapula & Castano, 2017; Harder

et al., 2015). The studies implied the need to
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put importance on the development of best approach on organizational factors to avoid employee
burnout and attract employees to stay committed and grow internally and externally.
Burnout is not only an alarming issue in the Philippines, but it has become a global phenomenon
in the modern world and deemed to be a chronic reaction to prolonged emotional and relational
stressors at work (George & Reyes, 2017). Globally, about 264 million suffer from depression
associated with burnout and it is recognized as an occupational threat (Maslach & Leiter, 2016).
Over the years, research showed that burnout may perhaps initiate a lot of organizational risk
factors in different occupations in countries across the world (Maslach & Leiter, 2016). It has
been proven that with higher levels of stress and fatigue among employees, there is subsequent
lower quality of work life and low level of perceptions towards their organization (Leitao et al.,
2019). Moreover, the role of burnout in relation to organizational factors and quality of work life
of employees can be as important as the purpose of the organization as a whole because burnout
can cause significant problem among employees where it does not only negatively influence the
quality of work life but high levels of burnout can also have deleterious effects on the physical
and mental well-being of employees (Green, 2014). Maslach and Leiter (2016) also mentioned
that employees with a sustainable and manageable workload are more likely to experience job
engagement and are effective in their work areas. It is, therefore, relevant for institutions to create
quality standards for their employees for with these standards, quality of work life is imminent.

Quality of work life (QoWL) is defined as the employee’s perceptions of how work
conditions in an organization can satisfy their personal and work needs while achieving the
organization’s goals (Ogbuabor & Okononkwo, 2019). Fontinha et al. (2018) define quality
of work life as part of the overall quality of life that is influenced by work. Literatures have
emphasized that employees aspire for quality of work life along with changes of work culture,
traditional work concept while meeting the basic needs of people (Duyan et al., 2013). A study
in Nigeria by Ogbuabor and Okononkwo (2019) wrote that improving employee wellbeing
and organizational performance are the focus of quality of work life. This concept basically
pronounces the way by which an organization can safeguard the holistic wellbeing of an
employee rather than only concentrating on job-related features, organizational and personal
relations, and work life stability (Kelbiso et al., 2017). It appears that quality of work life
connotes the effects of organizational factors as it influences employee’s work and non-work life,
as well as their commitment to the organization they are in.

Literatures indicate link between organizational factors, burnout and job satisfaction,
and the effects of burnout to employees; yet studies on the role of burnout in the relationship
between organizational factors and quality of work life has not been sufficiently explored.
Thus, the study was conducted to address the lack of literature on the mediating role of burnout
on the relationship between organizational factors and quality of work life and it has not been
sufficiently explored in the Philippines. The study determined the mediating role of burnout
on the relationship between organizational factors and quality of work life of employees in
selected sectarian educational institutions in Cavite. The study sought to determine the level of
organizational factors, burnout, and quality of work life among the respondents; the relationship
between organizational factors and burnout, burnout and quality of work life, and organizational
factors and quality of work life; the difference between quality of work life when age, gender,
marital status, educational attainment, employment status, job type, and years of tenure are
considered; and the mediating role of burnout on the relationship between organizational factors
and quality of work life.
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Methodology

Research Design

The study used quantitative research design specifically, descriptive correlational.
Descriptive-correlational method describes the relationship between two variables and examine
the relation between them. This study is descriptive as it described the level of organizational
factors, burnout, and quality of work life of the employees. Correlational design was used to
determine the relationship between organizational factors as independent variable, quality of
work life as dependent variable, and burnout as mediating variable.

Population and Sampling

Through purposive sampling, 151 employees from two sectarian educational institutions in
Cavite were selected. The respondents of the study were employees of sectarian educational
institutions for at least one year and has the ability to answer questionnaire. Employees who were
uncooperative and with unstable cognition were excluded in this study. Of the 151 respondents,
50 (33.11%) belong to 24-40 years old, 48 (31.79%) are between 41-52 years old, and 53
(35.10%) belong to 53-64 years old. There are 50 (33.11%) males and 101 (66.89%) are females.
The largest part of the respondents is married (124) which accounts 82.12% of the population,
while 23 (15.23%) are single, and 4 (2.65%) are widowed. With educational attainment, 29
(19.21%) respondents are doctoral degree holder, 72 (47.68%) are master’s degree holder, 48
(31.79%) are college graduates, 2(1.32%) are others. Among the 151 employees who participated
in the study 139 (92.05%) are regular employees and 12 (7.95%) are probationary. With the years
of tenure, 53 (35.10%) employees are serving their institution for 1-10 years, 50 (33.11%) are
between 11-20 years, and 48 (31.79%) are between 21-45 years.

Instrumentation

Adapted and modified questionnaires from different authors was used for this study and
have distributed through online form. The researcher acquired permission from the authors of
the questionnaires to adapt their questionnaires and informed them that the researcher modified
some of the items to fit the study. The instrument was divided into four parts.

The first part of the instrument is the demographic profile of the respondents which
include the age, sex, marital status, educational attainment, employment status, job type, and
years of tenure.

The second part of the instrument is organizational factors with seven variables and
composed of 66 items. This was adapted and modified from the study of Harder et al. (2015)
and added other items from previous studies (Jomah, 2017; Sheikh, 2020; Vveinhardt &
Gulbovaite, 2015; Zhang & Chen, 2017) to measure the employees’ perceptions of leadership,
task requirements and individual skills/abilities, work climate, systems, and individual needs
and values in their organization. Five-Point Likert Scale (Strongly Disagree, Disagree, Neutral,
Agree, Strongly Agree) was used as measure for each item. The questionnaire has undergone
rigorous reviews for content validity and reliability. After the expert panel review and after
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testing for reliability, some statements were modified which increased the likelihood of obtaining
validity and reliable results. The questionnaire showed a good psychometric property of
reliability (Harder et al., 2015).

The third part of the instrument is the Copenhagen Burnout Inventory (CBI), which
consists of 19 items. The questionnaire was modified, and it evaluates 6 items for personal-
related, 7 items for work-related, and 6 items for client-related burnout.

The last part of the instrument is adapted from the Work-Related Quality of Life
(WRQoL) questionnaire by Easton and Van Laar (2014). The questionnaire is a 23-item
psychometrically strong scale used to measure the perceived quality of life influenced by work
among employees. It has six psychosocial sub-factors, which includes home-work interface
(HWI) with 3 items, working conditions (WCS) with 3 items, job, and career satisfaction
(JCS) with 6 items, control at work (CAW) with 3 items, stress at work (SAW) with 2 items,
and general work balance (GWB) with 6 items. Five-Point Likert scale comprising Strongly
Disagree, Disagree, Neutral, Agree, and Strongly Agree was used to measure each item.

Data Gathering Procedures

After securing the approval to conduct the study, the researcher sent out a letter of
request to the president of the selected sectarian educational institutions which stated the intent
of the researcher to conduct the study. The researcher encoded the questionnaire using an online
survey software, SurveyMonkey. The link of the instrument was distributed individually to the
respondent’s email address or Facebook messenger. Included in the instrument are the necessary
instructions before they answer the questionnaire and the consent form stating that participation
is not mandatory, but their response is appreciated. Honesty in answering the questionnaire was
emphasized to ensure accuracy of the results. The researcher gathered data for 1 month and a
total of 183 employees responded to the study. However, 151 survey questionnaires were valid
and 32 were considered invalid due to either incomplete answers or they were not included in
the inclusion criteria. After all questionnaires were retrieved, the research maintained the highest
confidentiality and did not compromise the privacy of the respondents. Gathered data were then
tallied and analyzed with the help of the professional statistician.

Data Analysis

Data obtained were statistically tested, evaluated, summarized, and were put into graphs
and tables using the Statistical Package for Social Sciences Software (SPSS). Descriptive
statistics was used to determine the respondent’s demographic profile. Descriptive statistics
mean and standard deviation was used to determine the level of organizational factors, burnout,
and quality of work life. In determining the significant relationship between the independent and
dependent variables, Pearson’s correlation coefficient, a bivariate linear correlation (Canturk
et al., 2019) was utilized to test the relationships between organizational factors, burnout, and
quality of work life of employees. The ANOVA (Analysis of Variance) and T-test was used
to determine the difference in the quality of work life of the respondents in terms of their age,
sex, marital status, educational level, years of service, and employment status. A correlation
was tested, using Smart Partial Least Squares (PLS) an approach to Structural Equation Models
(SEM) to allow analysis of the relationships simultaneously specifically to compare and contrast
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n analyzing mediation effect of burnout in the relationship between organizational factors and
quality of work life.

Ethical Considerations

This study was conducted in accordance with the human research ethics. The research
was subjected to ethics review by the Ethics Review Board (ERB) of the selected sectarian
educational institutions. The approval protocol for this study were 2020-ERB-AUP-044 and
MIN: 2020-44. The ethical principles were carefully reviewed to maintain the dignity of the
respondents. Key informants were briefed on the objective of the study and an informed consent
was also given before administering any of the research protocols.

The identity of the participants was concealed to the researchers own keeping. Key
informants were fully informed about the confidentiality of the result and they have the rights
to withdraw their participation in the study at any stage. The information about the participants
were coded with an assigned number and stored that only the researcher and adviser have access
to it. They are guaranteed that the data gathered will be utilized only for research purposes and
will not be shared or given to anyone unless required for publication.

Results and Discussions
Perceptions on Organizational Factors

Table 1. Level of Organizational Factors Among Respondents

N Mean SD Scaled Interpretation
Response

External Environment 151 3.83 52 Agree High
Leadership Perceptions 151  3.85 72 Agree High
Task Requirement 151  3.69 47 Agree High
Work Unit Climate 151 3.80 .63 Agree High
Perceptions

Systems Perceptions 151  3.68 71 Agree High
Individual Needs & 151 3.95 54 Agree High
Values

Overall Organizational 151 3.80 46 Agree High
Factor

Legend: 4.50-5.00 strongly agree (very high), 3.50-4.49 agree (high), 2.50-3.49 neutral (moderate), 1.50-
2.49 disagree (low), 1.00-1.49 strongly disagree (very low)

Table 1 presents that employees in selected sectarian educational institutions have a
high level of organizational factors, M = 3.80 (SD = .46). The highest among all the indicators
of organizational factors is the respondents’ individual needs and values perceptions (M = 3.95,
SD = .54). The results revealed that majority of the respondents have high level of perception
towards their organization. Organizational factors are things that would affect a person’s
job characteristics or environment (Ghavidel et al., 2019) and further stated that the role of
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organizational factors in burnout is the inadequacy of equipment supply and human resources
as well as ineffective managerial approaches in the organization which could lead to mental and
emotional exhaustion, negative attitudes towards the profession, decreased and poor service
quality, employee turnover, and early retirement. In another study conducted in the Philippines,
Dalanon et al. (2018) indicated that organizational factors must be addressed, such as managers
recognizing and comprehending the wants and pursuits of workers to inspire them to grasp
ultimate functioning. He added that strategically managed employees in an organization make a
distinction in how well the group functions and knowing the reason for success or failure of firms
and their varying levels of performance is an essential skill.

The result implies that respondents have positive view on their job characteristics or
environment. It seems that having a positive perception in the organization has direct association
with job satisfaction and work engagement.

Level of Burnout

Table 2 shows that employees have low level of burnout, with an overall mean score of
2.30 (SD =.64). As indicated in table 2, it shows that personal burnout has the highest mean of
2.67 (SD = .29).

Table 2. Level of Burnout Among Respondents

N Mean SD Scaled Iterpretation
Response
Personal Burnout 151 2.67 52 Often Moderate
Work-Related Burnout 151 2.35 72 Often Low
Client-Related Burnout 151 1.87 47 Often Low
Overall Burnout Level 151 2.30 40 Often Low

Legend: 4.50-5.00 always (very high), 3.50-4.49 often (high), 2.50-3.49 sometimes (moderate),
1.50-2.49 rarely (low), 1.00-1.49 never (very low)

Burnout is defined as a state of physical, mental, and emotional fatigue which results
from a high expectation and sustained stress. Also, burnout syndrome is an alarming issue in
the modern work culture according to a local study done by George and Reyes (2017). Burnout
level by the respondents in general is interpreted as low with a mean of 2.30. Although the
dimension personal burnout level is interpreted as moderate which is similar to the research
done by Labrague (2013) and Latif and Mat Nor (2016), the result may be advantageous to the
respondents’ personal wellbeing because moderate level of stress drives an individual to perform
well and succeed.
Low level of stress plays a significant role in executive burnout which mediates and leads to high
or low personal effectiveness that moderates experienced stress (Sharma, 2007). As discussed
by Oi-ling (2003), the result implies that it is essential to nourish work values among employees
and cultivate employees' commitment to their organizations. Moreover, lower level of burnout
at work implies less anxious, use mature defense mechanisms and have a perception of better
quality of life. Also, when burnout is diagnosed, the psychological interventions require training
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through the adoption of mechanisms for overcoming everyday stress, which may affect the
reduction of anxiety and the improvement of the quality of life. Professional assistance, including
psychotherapy is required in severe cases. The result indicates that the respondents are nourished,
less anxious and mature individuals.

Level of Quality of Work Life

Table 3. Level of Quality of Work Life Among Respondents (QoWL)
Scaled

N Mean SD Iterpretation
Response
Home/Work Interface 151 3.71 .82 Agree High
Working Condition 151 4.12 .69 Agree High
Job & Career Satisfaction 151 3.98 .65 Agree High
Control at Work 151 3.65 78 Agree High
Stress at Work 151 2.80 .89 Neutral Moderate
General Work Balance 151 3.85 .70 Agree High
Overall QWL 151 3.67 34 Agree High

Legend: 4.50-5.00 always (very high), 3.50-4.49 often (high), 2.50-3.49 sometimes (moderate),
1.50-2.49 rarely (low), 1.00-1.49 never (very low)

Table 3 shows a high level of quality of work life among employees, with an overall
mean score of 3.67 (SD = .34). As shown in the table, working condition has the highest mean
of'4.12 (SD = .69) and Continuance has the lowest mean 3.20 (SD = .66). Quality of work
life is defined by Almarshad (2015) as the quality of interactions between employees, work
environment, economic factors, and technology that includes employee experience, autonomous
work groups, work rewarding environment, and organizational involvement. Additionally,
Fontinha et al. (2018) defined quality of work life as part of overall quality of life that is
influenced by work, the degree of availability of features for ensuring a humane working life for
each employee of the organization (Ramawickrama et al., 2019). Vadivel and Velmurugan (2017)
mentioned that an organization should improve the quality of work life of employees as it can
achieve a heightened job satisfaction, commitment, and performance.

Based on the study of Akar (2018), with high quality of work life on affective commitment
impacts organizational citizenship behaviors; therefore working conditions should be constantly
improved. Same study done by Almalki et al., (2012) on the quality of work life among nurses
indicates that a healthy work life is very important to improve work satisfaction, reduce turnover,
and enhance productivity.

The result implies that the respondents’ overall quality of life that influence work and the
availability of features for each employee are being met. To achieve a satisfying quality of work
life among employees, it is important to improve their working conditions.

Relationship of Organizational Factors and Burnout

Table 4. Relationship Between Organizational Factors and Burnout
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Variable Components Burnout
Organizational Factors Pearson Correlation (1) - 258%*
p-value .000
N 151
Verbal Interpretation Significant

**Correlation is significant at the 0.01 level (2-tailed)

Table number 4 presents that there is a weak negative correlation (r = -.258) (p = <0.000)
between organizational factors and burnout. The finding revealed that organizational factors have
negative correlation to burnout which mean the higher the organization factors, the lower is the
burnout of the respondents. The result of the study rejected the null hypothesis which indicates
that there is no significant relationship between organizational factors and burnout is rejected.
Strategically managed employees in an organization make a distinction in how well the group
functions and knowing the reason for success or failure of firms and their varying levels of
performance is an essential skill. Burnout is a result of mutual interaction between individual and
work environment and is observed to be of great importance to both individual and organization
in research (Bagci, 2015). A local study conducted in the Philippines by Dalanon et al. (2018)
indicated that organizational factors must be addressed, such as managers to recognize and
comprehend the wants and pursuits of workers to inspire them to grasp ultimate functioning.

The study implies relationship of organizational factors and burnout suggests human
resources as the most valuable asset in the organization and that these needs to be nourished
to increase effectiveness in the efficiency and productivity of the organization and that the
respondents are valued, effective, productive and recognized by their organization.

Relationship of Burnout and Quality of Work Life

Table 5 shows that there is a moderate negative correlation (r = -.324) (p = <.000) between
burnout and quality of work life. The findings reveal that burnout are negatively correlated to
quality of work life which mean the higher the burnout, the lower is the quality of work life of
the respondents. The null hypothesis which states that there is no significant relationship between
burnout and quality of work life is rejected.

Table 5. Relationship Between Burnout and Quality of Work Life

Variable Components Burnout
Burnout Pearson Correlation (1) -.324 %%
p-value .000
N 151
Verbal Interpretation Significant

**Correlation is significant at the 0.01 level (2-tailed)

Burnout syndrome is an alarming issue in the modern work culture according to a local
study done by George and Reyes (2017). It has been proven that with higher levels of stress
and fatigue among employees, there is subsequent lower quality of work life (Leitao et al.,
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2019). Burnout showed a highly associated on poor quality of life, as well as its physical and
psychological health. It also suggests that a highly strained and demanding work environment
weaken the workers (Asante et al., 2019). A study also showed that there is negative relationship
between burnout and quality of work life among workers for offshore oil platforms. It revealed
that their quality of work life was reduced with heavier task, vaguer task, and increasing mental
stress, yet it increased when there is more social support (Zhang et al., 2017).

The result implies that there is a negative relationship between burnout and quality of work life.
It suggests that improving the work environment of employees reduces burnout and with lower
levels of burnout, increases the quality of work life among employees.

Relationship of Organizational Factors and Quality of Work Life

Table 6. Relationship Between Organizational Factors and Quality of Work Life

Variable Components Burnout
Burnout Pearson Correlation (1) .669%*
p-value .000
N 151
Verbal Interpretation Significant

**Correlation is significant at the 0.01 level (2-tailed)

Table number 6 presents that a moderate positive correlation (r =.669) (p = <0.000)
exists between organizational factors and quality of work life. The finding shows that
organizational factors is significantly correlated to quality of work life in a positive manner. It
means that the better is the organizational factors, the higher is the quality of work life of the
employees. Thus, the null hypothesis is rejected.

Employees aspire for quality of work life along with changes of work culture, traditional
work concept while meeting the basic needs of people. A high quality manpower is considered
as most important asset in the organization that summarizes quality of work life related to
workplace, job satisfaction, development of employee skills, wages, health, safety, and the
improvement of the physical conditions such as burnout that are unfavorable for employees
(Duyan et al., 2013). An organization with employee satisfaction, optimal job performance,
physical fitness, subjective wellbeing, corporate parlance, good working condition and general
well-being are keys to positive outcomes at work resulting to happiness at work (Dahie et al.,
2017; Sharma & Tolani, 2015). According to Yadav and Khanna (2014), to achieve a quality
work life, it is necessary that there is collaboration between employees and the organization and
this results to a better family life and work life.

The result implies that the components in the organization and its structural relations
were suitable to the respondents which resulted to a high quality of work life experiences among
employees.

Difference in the Quality of Work Life Considering Age

Table 7 shows that there is no significant difference in the quality of work life of the
respondents when age is considered (p = .245). Highest quality of work life is seen in ages 53-64
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years old (M =3.71, SD = .36). Hence, the null hypothesis is accepted.

Table 7. Difference in the Quality of Work Life Considering Age

Age N Mean SD df F  p-value Verbal Interpretation
24-40 50 3.60 030 150 1419 245 Not Significant
41-52 48 3.68 0.37

53-64 53 3.71 0.36

Legend: SD — Standard Deviation

The result is supported by Perez (2013) where quality of work life has no significant
difference across age and length of service. Three other studies also reported that there is no
significant difference between age of the respondents and their overall QWL (Moradi et al.,
2014; Jerome as cited in Yadav & Khanna, 2014). The result of the study also revealed that the
age group 53-64 years old has the highest quality of work life. Geetha et al. (2018) have similar
findings revealing that older people have higher degree of quality of work life that the younger
once. A study in Egypt conducted by Shazly and Fakhry (as cited in Kelbiso et al., 2017) also
revealed that advanced in age has significantly higher perception of QoWL.

The result shows that the demographic profile of the respondents in terms of age did not have
an effect in the quality of work life. The total number of respondents may have affected the
difference in the QWL considering age.

Difference in the Quality of Work Life Considering Gender

Table 8. Difference in the Quality of Work Life Considering Gender

Age N Mean SD df F  p-value Verbal Interpretation
Male 50 3.60 0.35 149 336 563 Not Significant
Female 101 3.70 0.34

Legend: SD — Standard Deviation

Table 8 shows that there is no significant difference in the quality of work life when
gender is considered (p = .563). Hence, the null hypothesis is accepted. The result of the study
is similar to the study of Geetha et al. (2018) and Moradi et al. (2014), which revealed that there
was no statistically significant difference in the QWL when gender was considered. The result
also showed that female has higher quality of work life than males. Similar to the result of the
study of Moradi et al. (2014) and Ayesha (as cited in Yadav & Khanna, 2014) that there is a
high satisfaction in regarding Qo WL dimensions among female compare to males. According
to Khaghanizadeh (as cited in Moradi et al., 2014), the lower level of QWL among males may
be due to the fact that they are more involved with stressful activities and this may affect their
perceived their overall QoWL.

The result of the study implies that gender did not have an effect in the quality of work life. The
total number of respondents as well as the distribution of between males and females are not
equal which may have affected the result of the study. However, the low level of QWL among
males may be because they are more exposed to laborious work.
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Difference in the Quality of Work Life Considering Marital Status

Table 9. Difference in the Quality of Work Life Considering Marital Status

Age N Mean SD df F  p-value Verbal Interpretation
Married 124 3.59 0.35 150 2.575 .080 Not Significant
Single 23 3.52 0.31
Widow 4 3.70 0.27

Legend: SD — Standard Deviation

Table 9 indicates that there is a no significant difference in the quality of work life of the
respondents when marital status is considered (p = 0.080). Thus, the null hypothesis is accepted.
The results showed that marital status had no effect on the quality of work of employees as
supported in the studies of Kelbiso et al. (2018) and Moradi et al. (2014) which indicated that
there is no significant relationship between QoWL and marital status.

The result implies that quality of work life of the respondents has no effect regardless of their
marital status. The total number of respondents as well as the distribution in each group is not
equal which may have affected the result of the study.

Difference in the Quality of Work Life Considering Educational Attainment

Table 10. Difference in the Quality of Work Life Considering Educational Attainment

Age N Mean SD df F  p-value Verbal Interpretation
Bachelor’s 124 3.68 0.31 150  .400 753 Not Significant
Master’s 23 3.68 0.36
Doctorate 4 3.63 0.37
Others 2 3.45 0.18

Legend: SD — Standard Deviation

Table 10 shows that there is a no significant difference in the quality of work life of the
respondents when educational attainment is considered (p = 0.753). Thus, the null hypothesis is
accepted. Results showed that educational attainment did not have effect on the quality of work
life of employees and so with their job performance. The result of the study is congruent with the
study done by Jerome (as cited in Yadav & Khanna, 2014) that there is no significant relationship
between the educational qualification of the respondents and their overall quality of life. In
contrary with the study done by Moradi et al. (2014) which reported a significant relationship
between nurses QOWL and educational level. They found out that nurses with lower education
level has better QoWL than with nurses with higher educational attainment. It may be because
nurses with higher education have increase expectations of their working life and they experience
more stress and exhaustion in their workplace especially if they did not meet their expectations.

The result implies that educational attainment exerts its influences on late-life cognitive
function primarily by contributing to individual differences in cognitive skills (Lovden et al.,
2020). In addition, working life and environment play a major role in life has been proven that

QWL factors are essential for promoting a strong work culture, a 2ood human resource climate,
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motivates and encourages employees to perform and exert their duties at their maximum effort
which in turn will provide a job satisfaction to employee and growth to an institution (Pandey &
Jha, 2014).

The result of the present study implies that educational attainment did not affect
the quality of work life among employees. The total number of respondents as well as the
distribution in each group are not equal which may have affected the result of the study.
However, increase in education may suggest a stability in their work that may help increase their
quality of work life.

Difference in the Quality of Work Life Considering Employment Status

Table 11. Difference in the Quality of Work Life Considering Employment Status

Age N Mean SD df F  p-value Verbal Interpretation
Regular 139 3.68 034 149 560 456 Not Significant
Probationary 12 3.46 0.34

Legend: SD — Standard Deviation

Table 11 shows that there is a no significant difference in the quality of work life of the
respondents when employment status is considered (p = 0.456). Hence, the null hypothesis is
accepted. The result implies that employees want employment stability and do not like to be
the victims of whimsical personal policies and stay at the mercy of employers and therefore
permanent employment provides security to the employees and improves their quality of
work life (Swamy et al., 2015). Work systems either to enhance or to diminish quality of life
and employment conditions have tremendous impacts that extend beyond the workplace and
influence the broader well-being of individuals and families (Pandey & Jha, 2014). Yadav and
Khanna (2014), suggest that a better quality of work life results to a better family life and work
life.

The result of the study implies that employment status has no effect on the quality of work life
among employees. The result of the study may be affected by the total number of respondents as
well as the distribution in each group are not equal.

Difference in the Quality of Work Life Considering Job Type

Table 12. Difference in the Quality of Work Life Considering Job Type

Age N Mean SD df F  p-value Verbal Interpretation

Teaching 75 3.63 0.38 149 3350 .069 Not Significant
Non-Teaching 76 3.69 0.30

Legend: SD — Standard Deviation

Table 12 shows that there is no significant difference in the quality of work life of the
respondents when job type is considered (p = 0.069). The null hypothesis is accepted. Results
indicated that teaching and non-teaching employees performed their job well regardless of their
position. Although permanent employment provides security to the employees and improves

their QWL (Swamy et al,, 2015), it is concluded that workers who feel that their organizations
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invest in their careers, for example through continuous learning, the development of new skills
or supporting professional growth, are more likely to feel that they contribute more than others to
the organizations’ productivity (Leitao et al., 2019).

The result of the study indicates that job type did not affect the quality of work life among
employees. The result of the study may be affected by the total number of respondents. However,
it may suggest that organizations which invest in their employees are more likely to contribute to
a better quality of work life.

Difference in the Quality of Work Life Considering Years of Tenure

Table 13. Difference in the Quality of Work Life Considering Years of Tenure

Age N Mean SD df F  p-value Verbal Interpretation
1-10 53 3.59 032 150 1.874 157 Not Significant
11-20 50 3.70 0.32

21-45 48 3.71 0.39

Legend: SD — Standard Deviation

Table 13 shows that there is no significant difference in the quality of work life of the
respondents when years of tenure is considered (p = 0.157). The null hypothesis is accepted.
Quality of working life has been defined as the part of overall quality of life that is influenced
by work (Fontinha et al., 2018). Result implies that the respondents’ years of tenure does not
affect their quality of work life and in line with Fontinah et al. (2018) study that a longer tenure
in the organization negatively related to work performance. Meaning managers can still take
appropriate actions to improve employees’ QWL and subsequently reduce employees’ turnover
(Ogbuabor & Okononkwo, 2019).

The result of the study also showed that the longer years of experience has higher QoWL.
It is in congruent with study of Geetha et al. (2018) which indicates that higher experienced
group and employees who spent longer years with the same institution showed stronger quality
of work life. Sharhraky (as cited in Moradi et al., 2014) suggests that employees with longer
years of experience is more stable in their job and have lesser occupational stressors in their
workplace, which may result to a better QoWL.

The result of the study indicates that years of tenure did not affect the quality of work life
among employees. The result of the study may be affected by the total number of respondents.
Although, literatures suggest that the organization can influence the development of quality of
work life among employees and the longer years of service can result a better QoWL.
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Figure 1. Modified Model Analysis Using Smart PLS

Figure 13 shows that result of the study on the mediation of burnout on the relationship of
organizational factors and quality of work life. The modified model analysis result using SMART
PLS shows burnout mediates the relationship between organizational factors and quality of work
life. Further explanations are in Tables 14 and 15.

Table 14. Path Coefficients

Path Coefficients Coefficients #-values p-value
p
Burnout -> Quality of Work Life -0.341 6.076 0.000
Organizational Factors -> Burnout -0.357 4.735 0.000
Organizational Factors -> Quality of Work Life 0.612 11.247  0.000

Table 14 shows the negative relationship between burnout to quality of work life (B
=-0.341; t=6.076; p = 0.000). It also reveals that there is negative relationship between
organizational factors and burnout (B =-0.357; t =4.735; p = 0.000). On the other hand, there
is a positive significance between organizational factors and quality of work life (B = 0.612; t=
11.247; p = 0.000).

Table 15. Mediating Effect of Burnout

Independent  Dependent Mediator Type Estimate p-value
Variable Variable
Organizational ~ Quality of Burnout Partial Medi- 0.122 0.000
Factors Work Life ation

Table 15 shows the mediating effect of burnout on the relationship between organizational
factors and quality of work life. It shows that burnout partially mediates the relationship between
organizational factors and quality of work life with estimate value of 0.122 (p-value=0.000).
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Tables 14 and 15 reflect that burnout partially mediates the relationship between organizational
factors and quality of work life. Organizational factors had a total effect of 0.86 quality of work
life; the indirect effect was (0.341) * (0.357) = 0.122. The indirect effect is statistically significant
(p = 0.000). Therefore, the null hypothesis is rejected.

The result of this study supported the “person—environment fit theory” which stresses
that burnout is significantly affected by work environment factors (Bilal, 2016). Thus, the result
supported Sinha (2012) on quality of work life being the effects of an individual’s perception of,
and attitudes towards, his or her work and the total working environment.

As proposed by Sinha (2012), for an organization to be successful and achieve its
organizational objectives, employee satisfaction is imperative to be satisfied. In addition, since
work occupies an important place in many people’s lives, the physical, social, and psychological
as well as spiritual well-being are likely to be affected. Hence, employees with a high level of
psychological well-being are better, more committed, and more productive than employees with
a low level of psychological well-being (Jeong & Choi, 2020; Obrenovic et al., 2020).

Although burnout may not be completely eliminated, it emphasized the need to
acknowledge areas that triggers burnout and organizations to develop strategies to prevent them.
The problem of burnout cannot be ignored as it has various detrimental consequences for all
involved.

The study was done to determine the mediating role of burnout on the relationship
between organizational factors and quality of work life of employees. The results revealed
high levels of organizational factors and quality of work life and low level of burnout. There
was a positive correlation between organizational factors and quality of work life while, there
was negative correlation between organizational factors and burnout and between burnout and
quality of work life. Furthermore, there was no significant difference in the quality of work
life when age, gender, marital status, educational attainment, employment status, job type, and
years of tenure were considered. Lastly, burnout partially mediates the relationship between
organizational factors and quality of work life. The study demonstrated that a positive perception
on organizational factors has better quality of work life and low level of burnout.

The result of the study proved that burnout is significantly affected by work environment
factors and it could be lessened by improving the organizational factors. Thus, a low level of
burnout could improve employee’s quality of work life. Furthermore, a positive perception in the
organization has a direct association with the employee’s quality of work life. With the outcome
of this study, institutions will be encouraged to improve their work environment as it reduced
burnout and increases quality of work life among employees. Likewise, a better quality of work
life of employees means that employees are highly satisfied with their work. Hence, the result of
the study could guide both the institution and the employees in ensuring that they work together
as team to avoid burnout and meet their goals.

A limitation of the study was related to the sample characteristics. Although there were
variations in the population, the respondents consisted 151 only from two organizations which
may have affected the result of the study. Another limitation was that there were moderating
variables (gender, marital status, educational attainment, and employment status) with unequal
distribution of respondents which is insufficient for comparison between them. A larger number
of organizations would have provided this study more variety of occupations and organization
size and location, which would have given a more complete picture concerning the causes of
stress and interventions between sectors. Lastly, a replication of this research is recommended
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with larger sample and with diverse population. Additionally, research can be explored in health
care workers as they battle the pandemic.
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Abstract
C ardiovascular Diseases (CVD) are the number one cause of death globally,

taking an estimated 17.9 million lives each year. The aging and elderly

population are particularly susceptible to CVD. The Sustainable Development
Goal 3 targets to ensure healthy lives and promotes wellbeing for all at all ages. This
study investigated the CVD risk factors and health status of the elderlies who already
have maintenance medications. This study was guided using precede-proceed model.
Convenience sampling was used among 90 respondents, assessed using the CVD
Risk Assessment form, and were interpreted using the World Health Organization/
International Society of Hypertension (WHO/ISH) prediction chart. Findings
revealed that the respondents have a CVD risk level of 20-30%. moreover, 56.7%
of the respondents are in stage 3 hypertension, 34.4% are overweight, and 34.4%
have pre-diabetes. Results also showed that CVD risk is not significantly correlated
with BMI (r = -.137; p-value = .197). CVD risk has significant relationship to blood
pressure (r = .588; p-value = .000) and RBS (r = .516; p-value=.000). Female
and male have no significant difference in terms of BP (F = 0.024,t=0.27,p =
0.787) BMI (F = 1.500, t = -1.85, p = 0.068) and RBS (F = 0.034, t=-0.19, p =
0.852). There is no significant difference in age in terms of BMI, RBS, and blood
pressure. Furthermore, there was no significant difference in health status in terms
of educational attainment and smoking activity. The findings helped the researcher
identify the appropriate program for the senior citizen.

Keywords: cardiovascular diseases (CVD), CVD risk assessment, senior citizen

Cardiovascular diseases (CVDs)
are the number one cause of death globally
with an estimated 17.9 million people dying
from CVDs representing 31% of all global
deaths (World Health Organization [WHO],
2016). People with cardiovascular disease
or with high cardiovascular risks need early
detection and management using counselling
and medicines. Most CVDs can be prevented
by addressing behavioral risk factors such as
tobacco use, unhealthy diet, obesity, physical
inactivity, and harmful use of alcohol. In the
Philippines, 170,000 people die of CVDs
every year (Sy et Al., 2012).While CVDs are

more prevalent in the western countries, there
are clear signs of converging trends around
the world in response to rising standards

of living and changes in lifestyle. In the
Philippines, increases in tobacco smoking,
alcohol consumption, raised blood pressure,
and obesity are top risk factors for developing
CVD. Therefore, the burden of CVD is
growing faster than the ability to combat it due
to the increasing rates of CVD risk factor.
People age 65 and older are much more likely
than younger people to suffer a heart attack,
have a stroke, or develop coronary heart
disease and heart failure. Heart disease is also a
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major cause of disability, limiting the activity, and eroding the quality of life of millions of older
people. Aging can cause changes in the heart and blood vessels. For example, as people get older,
their heart cannot beat as fast during physical activity or times of stress as it did when they were
younger. However, the number of heartbeats per minute at rest does not change significantly with
normal aging (National Institute of Aging [NIA],2019).

Changes that happen with age may increase a person's risk of heart disease. A major
cause of heart disease is the buildup of fatty deposits in the walls of arteries over many years.
The good news is there are things people can do to delay, lower, or possibly avoid or reverse their
risk. High blood pressure and other risk factors, including advancing age, increase the risk of
developing atherosclerosis. Because there are several modifiable risk factors for atherosclerosis,
it is not necessarily a normal part of aging. Over time, the heart muscle can become weakened
and/or damaged, resulting in heart failure. Heart damage can be caused by heart attacks, long-
standing hypertension and diabetes, and chronic heavy alcohol use (NIA,2019).

Because of the CVD risks accompanying senior citizens lifestyles, this research was
conducted. This research identified the appropriate Lifestyle Modification Program for the Senior
Citizens specifically, it sought to answer the following questions:

1. What is the CVD risk of the respondents?
2. What is the health status of the respondents in terms of Body Mass Index (BMI), Blood

Pressure (BP) and Random Blood Sugar (RBS)?

3. Is there a significant relationship between CVD Risk and Health Status?
4. Is there a significant difference in Health Status when age, gender, smoking activity and
educational attainment are considered?

Methodology

Research Design

This study utilized a precede-proceed model, a comprehensive structure proposed by
Lawrence W. Green for assessing health needs for designing, implementing, and evaluating
health promotion and other public health programs to meet those needs. Precede provides the
structure for planning a targeted and focused public health program. Proceed provides the
structure for implementing and evaluating the public health program (Crosby & Noar, 2011).
Population and Sampling Technique

The study was conducted among 90 clients of Unisan ages 60 years old and above in the
province of Quezon. Convenience sampling was used, those who were available during the time
of assessment became the respondents of the study.

Instrumentation

Interviews were conducted using the CVD/Non-communicable Assessment Risk Form
from the Department of Health (DOH). Blood pressure was measured in a seated position with
a sphygmomanometer, the measurement was repeated twice with five-minute interval and the
average taken for accuracy. Data for weight and height were obtained with the respondents
in light clothing. BMI was calculated as weight over height squared (kg/m2). Random blood
sugar was obtained also using a glucometer. World Health Organization/International Society
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of Hypertension (WHO/ISH) risk prediction chart was also utilized. This chart provides
approximate estimate of CVD risk in people who do not have established coronary heart disease,
stroke, or other atherosclerosis disease. They are useful as tools to help identify those at high
CVD risk and to motivate patients particularly to change behavior.

Analysis of Data

The gathered data were analyzed utilizing the spearman method, Mann-Whitney U and
ANOVA. Moreover, frequency and percentages were also used for the health status. The WHO/
ISH risk prediction chart was also used to determine the CVD risk level of the senior citizen.

Results and Discussions

Table 1. CVD Risk Factors of the Senior Citizens

Variable Mean  Std. Deviation Verbal Interpretation
CVD Risk 20.95% 1.58 20%-30% Risk level
N=90

Table 1 indicates the CVD risk factors of senior citizens. It indicates that the mean of
CVD risk is 20.95% (SD = 1.58). This is verbally interpreted as 20%-30% risk level of CVD
among senior citizens.

Table 2. Health Status Among Respondents

| Variable f %
BMI Underweight 5 5.6
Normal 45 50.0
Overweight 31 34.4
Obese 9 10.0
Total 90 100.0
Blood Pressure Normal 33 36.7
High blood stage 6 6.7
Stage 2 51 56.7
Total 90 100.0
RBS Normal 48 53.3
Pre-Diabetes 31 344
Diabetic 11 12.2
Total 90 100.0

Table 2 shows the health status of the respondents. Frequency table indicates three
variables: BMI, blood pressure, and RBS. In terms of BMI, there are 5 (5.6%) underweight, 45
(50%) normal, 31 (34.4%) overweight, and 9 (10%) obese. With regards to blood pressure, 33
(36.7%) are normal, 6 (6.7%) are in high blood stage, and 51 (56.7%) are in stage 2 hypertensive
stage. In terms of RBS, there are 48 (53.3%) normal, 31 (34.4%) pre-diabetic, and 11 (12.2%)
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with diabetes.

Results showed that the employees have a 20%-30% CVD risk. Individuals in this
category are at the borderline risk of fatal or non-fatal vascular events due to some factors based
on the WHO/ISH prediction chart. According to the WHO (2016), total CVD risk depends on
the individual’s particular risk factor profile, sex, and age; it will be higher for older men with
several risk factors than for younger women with few risk factors. Findings also showed that
56.7% of the respondents are in Stage 2 Hypertension, 34.4% are overweight, and 34.4% are in
pre-diabetes stage. Many people are unaware of their risk status; opportunistic and other forms
of screening by health care providers are therefore a potentially useful means of detecting risk
factors, such as raised blood pressure, abnormal blood lipids, and blood glucose (WHO, 2016).
Studying CVD risk factors among the workers will lead to recommendations that can motivate
employers and policy makers to put CVD prevention among their priorities.

Table 3. Correlation Between CVD Risk Factors and Health Status

Variables BMI Blood Pressure RBS
CVD Risk r p-value r p-value r p-value
-0.137 0.197 588** 0.000 S16%* 0.000
N=90

** Correlation is significant at the 0.01 level (2-tailed). Reject HO

Table 3 indicates the correlation between CVD risk factors and health status. Using
Pearson correlation, it shows that CVD risk factor is not significantly related to BMI (r = -.137;
p-value = .197). Nonetheless, results indicate that CVD risk has a significant positive correlation
with blood pressure (r = .588; p-value = .000) and RBS (r = 516; p-value = .000). This implies
that when the level of blood pressure increases, CVD risk also increases and vice versa. Also,
when RBS level increases, CVD risk also increases and vice versa.

Results of the study also showed that CVD risk is significantly correlated with BP and
RBS. CVD risk has a significant relationship with blood pressure. Large cohort studies have
demonstrated that high BP is an important risk factor for heart failure (Fuchs & Whelton, 2019).
In addition, longitudinal data obtained from the Framingham heart study have indicated that
BP values between 130-139/83-89 mmHg are associated with a more than two fold increase in
relative risk from CVD as compared with those with BP levels below 120/80 mmHg (Kannel,
2013).

On the other hand, there is no significant difference when it comes to their BMI.
According to the WHO (2016), overweight and obesity are defined as abnormal or excessive
fat that accumulate and present a risk to health. Obesity was found to be a major risk factor
for the development of type-2 diabetes, asthma, hypertension, stroke, coronary artery disease,
cancer and cancer-related mortality, liver and gallbladder diseases, sleep apnea, osteoarthritis,
and gynecological complications. Obesity is associated with elevated blood pressure, blood
lipids, and blood glucose; changes in body weight coincide with changes in these risk factors
for disease. CVD mortality and morbidity has been shown to elevate in individuals who are
overweight, particularly with central deposition of adipose tissues (Akil & Ahmad, 2012). A
study affirmed that overweight status, in addition to obesity, is associated with significantly
increased long-term risk for CVD morbidity in the context of similar or shorter total longevity
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and a greater proportion of life lived with morbidity compared with normal BMI (Khan et al.,
2018). The associations for usual non fasting glucose were weaker than those for usual fasting
glucose (Rodgers, 2019).

Table 4. Difference of Gender in Health Status

. Factors Standard Sig.
Variables (Gender) Mean Deviation K df t (2-ta;gled)
BMI Female 23.67 4.89 1.500 88 -1.85 . 0.068

Male 2539  3.90
RBS Female 1.57 0.70 0.034 88 -0.19 0.852
Male 1.60 0.71
Blood Female 113.17 13.18 0.024 88 0.27 0.787
Pressure  Male 112.35 14.53

N: Male = 35; Female = 55

Table 4 shows the difference in health status in terms of gender. Using independent t-test,
results showed that there is no significant difference in BMI in terms of gender (F (88) = 1.500,
t=-1.85, p=0.068). It also showed no significant difference in RBS (F (88) = 0.034, t =-0.19,
p = 0.852) and blood pressure (F (88) =0.024, t = 0.27, p = 0.787). This means that there is no
gender differences in the level of BMI, RBS, and blood pressure among the respondents.
Findings also revealed that there is no significant difference of gender in terms of BMI, RBS,
and BP. In the recent years, the interest in studying the impact of sex steroids and gender on
the regulation of blood pressure and CVD have been growing. Women are protected from most
cardiovascular events compared with men until after menopause. Men are also thought to be at
risk of CVD and other chronic disease. Studies also showed that it is the reduction of androgen
levels that frequently accompanies chronic disease and may exacerbate cardiovascular disease
in men (Maranon & Reckelhoff, 2015). Research elucidate that the immune system plays a
complex role in hypertension. The greater anti-inflammatory immune profile in females during
hypertension may act as a compensatory mechanism to limit increases in BP compared to males
who exhibit a more pro-inflammatory profile (Gillis & Sullivan, 2016). Therefore, sex specific
approaches are recommended for effective blood pressure management (Hayon et al.,2017).

Table 5. Frequency Distribution of Smoking Activity

Variable f %
Smoking never smoked 37 41.1
Activity current smoker 25 27.8
passive smoker 28 31.1
Total 90 100.0

Table 5 shows the frequency distribution of smoking activity. It indicates that there are
37 (41.1%) nonsmoker or never smoked, 25 (27.8%) current smoker, and 28 (31.1%) passive
smokers.
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Table 6. Difference of Smoking Activity to Health Status of Respondents

Variable Factor N X SD F df p-value
BMI never smoked 37 2,51  0.65 0.128 2,87 .880
current smoker 25 2.52 092
passive smoker 28 243  0.74
RBS never smoked 37 1.62 0.72 0.069 2,87 .934
current smoker 25 1.56 0.71
passive smoker 28 1.57  0.69
Blood never smoked 37 114.02 14.32 0.460 2,87 .633
Pressure  current smoker 25 112.92 13.98

passive smoker 28 110.67 13.69

Table 6 indicates the difference of smoking activity to Health Status of respondents.
Results showed that there is no significant difference of smoking activity in terms of BMI (F (2,
87)=.128, p =.880), RBS (F (2, 87) = .069, p = .934), and blood pressure (F (2, 87) =.460, p =
.633). This implies that whatever the smoking activity, there is a possibility of having the same
BMI, RBS, and BP. Other contributing factors may be explored.

Smoking is a major cause of CVD and causes approximately one of every four deaths from
CVD, according to the 2014 Surgeon General’s Report on smoking and health. CVD is the single
largest cause of death in the United States, killing more than 800,000 people a year. More than
16 million Americans have heart disease. Almost 8 million have had a heart attack and 7 million
have had a stroke. Even people who smoke fewer than five cigarettes a day may show signs of
early CVD. The risk of CVD increases with the number of cigarettes smoked per day, and when
smoking continues for many years. Smoking cigarettes with lower levels of tar or nicotine does
not reduce the risk for cardiovascular disease. Exposure to secondhand smoke causes heart
disease in nonsmokers. More than 33,000 nonsmokers die every year in the United States from
coronary heart disease caused by exposure to secondhand smoke. Exposure to secondhand smoke
can also cause heart attacks and strokes in nonsmokers (Center for Disease Control [CDC],
2014).

Table 7. Difference of Educational Attainment to Health Status of Respondents

Variable Factor N X SD F df p-value
BMI Elementary 39 231 077 3357 2,87 139
High School 39 272 0.72
College 12 233 0.65
RBS Elementary 39 1.67 0.77 0.464 2,87 .630
High School 39 1.51  0.64
College 12 1.58  0.67
Blood Elementary 39 117.09 16.38 3.677 2,87 129
Pressure  High School 39 109.08 11.18
College 12 110.00 9.63

AUP Research Office JHS Vol. 3 No. 2 | December 2020




Cardiovascular Disease Risk Factors and Health Status of Senior Citizens in Unisan, Quezon: Basis for a Lifestyle Modification Program 31

Table 7 indicates the difference of educational attainment to health status of respondents.
Results showed that there is no significant difference with educational attainment in terms of
BMI (F (2, 87)=3.357, p=.139), RBS (F (2, 87) = .464, p = .630), and blood pressure (F (2, 87)
=3.677, p=".129). This implies that whatever the educational attainment, there is a possibility of
having the same BMI, RBS, and BP. Other contributing factors may be explored.

Findings revealed that there is no significant difference in health status when educational
attainment is considered. The relationship between education and health is never a simple one.
According to Center on Society and Health (2015), poor health not only results from lower
educational attainment, it can also cause educational setbacks and interfere with schooling.
Another study revealed that it does not matter if you are a college or high school graduate,
as long as the person is employed, because employment increases health status, it improves
an individual’s physical and mental well-being, while job loss can have a detrimental effect
(Goodman, 2015).

Table 8. Difference of Age to Health Status of Respondents

Variable Factor N X SD F df p-value
BMI old adults (55-64) 26 285 073 324 2,86 .053
young-old (65-74) 36 242 0.77
middle-old(75-84) 25 224  0.66
oldest-old (85 and above) 3 2.33 0.58
RBS old adults (55-64) 26 1.62 0.64 037 2,86 78
young-old (65-74) 36 1.53 0.74
middle-old(75-84) 25 1.68  0.75
oldest-old (85 and above) 3 1.33 0.58
Blood old adults (55-64) 26 116.51 1826 1.40 2,86 25
Pressure  young-old (65-74) 36 110.24 10.67
middle-old(75-84) 25 113.16 13.02

oldest-old (85 and above) 3 104.44 7.70

Table 8 indicates the difference of age to health status of respondents. Results show
that there is no significant difference in BMI in terms of age (F (2, 86) = 3.24, p=.053), and a
significant difference in RBS (F (2, 86) = .37, p =.78), and BP (F (2, 86) = 1.40, p = .25). This
implies that whatever the age, there is a possibility of having the same BMI, RBS, and BP.
In the present study, association of age with systolic and diastolic blood pressures was stronger
than that of age with BMI. Blood pressure was higher in the elderly strata of the sample with or
without a corresponding elevation in BMI suggesting the involvement of some other contributory
factors (Mungreiphy et al., 2011). A study found that age positively correlates with blood
pressure significantly. This is a common finding and is attributed to arterial stiffness consequent
upon structural alterations in the arterial wall. With ageing, the arteries lose elasticity because
of medial degeneration and sclerosis (Okeahialam et al., 2015). In terms of blood sugar, a study
revealed that they observed a very clear and significant increase in plasma glucose levels with
age. This finding applies to fasting; 2-hour post-prandial, as well as random plasma glucose
levels, with 2-hour plasma glucose showing the strongest relationship (Ko et al., 2010). Aging is
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by far the strongest known risk factor of diabetes mellitus and CVD (Chia et al., 2018).

In conclusion, the result of the study showed that CVD risk is associated with many factors.
Although the CVD risk of the senior citizen is in moderate category, there are still modifiable
factors and health needs that should be addressed like blood pressure, BMI, and blood sugar
level. By using the preceed-proceed model, the researcher determined and analyzed the needs
of the target population. Lifestyle behaviors and policies were identified as well. This study
helped the researcher formulate a Lifestyle Modification Program entitled “Gabay sa Malusog
na Pamumuhay”: A Lifestyle Modification Program for Senior Citizens. In the light of the
findings and conclusion, the researcher recommends the following: (a) continuous surveillance
for CVD risk factors are to be strengthened, and guidelines for CVD detection and prevention
are needed; (b) make blood pressure cuffs available in the barangay so they can monitor their
blood pressure with the help of the Barangay Health Worker; (c) the Sangguniang Barangay
should provide environmental supports for physical activity such as safe places where they
could exercise , walking trails, and maps of measured walking/jogging routes; (d) offer them
dancing or Zumba Activities or maybe Chacha sessions where they could exercise and socialized
at the same time; (e) make most of the food healthy by starting a home garden or community
vegetable garden wherein healthy food items are available and affordable and most importantly
is to build a support group or club so that they can be motivated and continuity of the program
will be assured. Therefore, interventions and lifestyle modifications at the community are still
encouraged and recommended.
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Abstract

worldwide despite limited research on its safeness. This increasing prevalence

E lectronic cigarette is popular in this modern era and is rapidly increasing

of e-cigarette use raises a concern that it may lead to health problems. Thus,
the purpose of this study is to identify the factors associated with the continuing use
of e-cigarettes among users (N = 34). A quantitative research design was employed
for this study. Drawing on the Theory of Planned Behavior, this research focused
on attitudes, subjective norms, and perceived behavioral control, as well as the
relationship of marketing to the use of e-cigarette considering age, educational
attainment, and employment status. The result showed that marketing (0.03) and
subjective norms (0.01) have significant relationship on how frequent e-cigarette
is used. On the other hand, marketing (0.01) has a significant relationship on the
duration of use while users’ attitude (0.02) while perceived behavior control (0.05)
has a significant relationship on the amount of use. Moreover, users’ age and their
perceived behavioral control (0.01) have a relationship on the use of e-cigarette.
Hence, providing restriction on e-cigarette advertising; and educating individuals
and the community they belong will help the public health in addressing the

increased prevalence of e-cigarette.

Keywords: cardiovascular diseases (CVD), CVD risk assessment, senior citizen

Electronic cigarette (e-cigarette) is
now popular in this modern era and is rapidly
increasing worldwide despite its limited
research on safeness. It is a new way of
smoking using a metallic tube which consist of
an inhaler that contains a replaceable cartridge
that holds a liquid with nicotine, water, and
other liquids (Newton, 2017). It creates a tiny
light on the tip even glows like a real cigarette
and produces a vapor that stimulates the act of
smoking (Department of Health [DOH], 2019).

A study found that awareness on
e-cigarettes grows to 80 percent and more
than double among U.S adult e-cigarette users
(Schneider, 2017). Even though conventional
cigarette is banned to advertise from television,
marketing e-cigarette is growing. Overall,

e-cigarette advertising expenditures across
media channels tripled from $6.4 million in
2011 to $18.3 million in 2012. Expenditures
were highest in magazines and TV and lowest
in newspapers and on the Internet (Kim et

al., 2014). Advertisement often emphasized
e-cigarette as a safe alternative to conventional
cigarette and as an effective method to quit
smoking but study were conducted and have
produced mixed result (McRobbie et al.,

2014; World Health Organization [WHO],
2016). Studies in the US, Canada, and the UK
indicate that e-cigarette use among non-smoker
adolescents substantially increases the risk of
initiating cigarette use, raising concerns that
e-cigarettes may promote cigarette smoking
among youth who would not have otherwise
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become smokers (Barrington-Trimis et al., 2016; Conner et al., 2017; Leventhal et al., 2015;
Primack et al., 2015;Wills et al., 2017).

The prevalence of e-cigarette use in the U.S. was highest among persons aged 18 to 24
years, translating to approximately 2.8 million users in this age range. More than half the current
e-cigarette users (51.2%) were younger than 35 years (Mirbolouk et al., 2018). This increasing
prevalence of e-cigarette use raises a concern that it may lead to health problems. In October
2019, 1,080 lung injury cases associated with using e-cigarette, or vaping, products from 48
states and 1 U.S. territory was reported wherein approximately 80% of patients are under 35
years old, 16% of patients are under 18 years old and 21% of patients are 18 to 20 years old
(CDC, 2019).

In the Philippines, 2015 Global Adult Tobacco Survey recorded that the overall
prevalence of ever users and current users of e-cigarettes was 2.8 percent and 0.8 percent,
respectively (DOH, 2019). The product is now being marketed to youth and racial/ethnic
groups, with colorful and stylish packaging and flavors that mask the harsh and toxic properties
of tobacco smoke (Carpenter et al., 2005). The DOH and Food and Drug Administration warn
the public that e-cigarette is harmful and not risk free (DOH, 2019).

It is important to understand the why and how of smoking e-cigarette because users can be at risk
to lifelong nicotine addiction through e-cigarette. Although studies were conducted exploring on
e-cigarette awareness, perceived effect and factors influencing individuals to use e-cigarette is
limited in the Philippine context.

Statement of the Problem

This study assessed the factors influencing the use of e-cigarette. It will specifically
answer the following questions:

1. Is there a relationship between marketing, attitude, subjective norms and perceived
behavioral control on the use of e-cigarette in terms of frequency, length, and amount of
use?

2. Is there a relationship between advertisement, attitude, subjective norms and perceived
behavioral control on the intention to use e-cigarettes considering age, educational
attainment, and occupation?

Methodology
Research Design

A quantitative research design was employed for this study. The research focused on
the factors affecting the use of e-cigarette. The study had several dependent and independent
variables. The frequency, length, and amount of e-cigarette use were identified as dependent
variables. Marketing, attitude, subjective norms, and perceived behavioral control on e-cigarettes
were identified as independent variables. The age, educational attainment, and employment status
were identified as mediating variables.

Population and Sampling Techniques

The respondents for the study were e-cigarette user in Laguna and Cavite. The
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researchers utilized the purposive sampling technique, where the respondents (n = 34) were
chosen according to the need of the research study. Thus, only those 18 years old and above were
considered in the study.

Data Gathering Procedure

Cross sectional data was gathered through paper survey method distributed to the targeted
individuals who use e-cigarette. Data collection was carried out in the 3rd week of November
2019 in Cavite and Laguna. Prior to the filling out of the survey, the researchers’ names and the
purpose of survey were explained to the respondents individually. All the respondents voluntarily
participated in the study.

Instrumentation

A self-administered questionnaire was used to gather data for the study. The
questionnaires consisted of 6 sections, namely: (a) demographic profile, (b) behavior-related
questions, (¢) marketing e-cigarette, (d) e-cigarette-related attitude, (e) e-cigarette-related
subjective norms, and (f) e-cigarette-related perceived behavioral control.

The validity of the questionnaire was ensured by consulting the advisor of this study,
three other health education experts in College of Health, and a statistician from a faith-based
university.

Ethical Consideration

Prior to the implementation, approval for this study was obtained from the Research
Committee of the researchers’ institution. Furthermore, consent of the e-cigarette shop owners
and respodents were obtained prior to the conduct of the study. They were fully informed about
the purpose of the study and the procedures that were involved as well as the confidentiality of
the study.

Data Analysis

The data of the study was statistically analyzed with the Statistical Package for Social
Science (SPSS) computer software program. Descriptive statistic of frequencies, percentages,
and central tendency measures such as mean and standard deviations were used to describe
the demographic profile as well as the behavior (frequency, length, and amount of use) on
e-cigarette. Pearson’s correlation analysis was conducted to examine the relationship marketing,
attitude, subjective norms, and perceived behavioral control on the behavior of using e-cigarette
and the relationship considering the mediating variables.
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Result and Discussion

E-cigarette internet vendors are actively engaged in various promotional activities to
increase the appeal of their products online and the absence of FDA regulations specific to the
Internet, the e-cigarette e-commerce marketplace is likely to grow (Mackey et al., ). This is found
significant in the study; vast majority of the respodents had heard about e-cigarettes from social
or internet media sources.

Table 1 presents the descriptive analysis of accessible source of awareness among
users. This study found that social and internet media (58.8%) had a higher significance among
the sources of awareness, which is accessible among e-cigarette users, followed by shared
information from a person (32.4%), and television (08.8%). This means that the trend in
marketing e-cigarette product is now through online platform, it is less regulated and accessible
by the consumer.

Table 1. Descriptive Analysis of Accessible Source of Awareness Among Users

Source of Awareness N Frequency  Percentage
Shared Information from a person 34 11 32.4
Television 34 3 08.8
Social and Internet Media 34 20 58.8

Table 2 presents the relationship between marketing, attitude, subjective norms, and
perceived behavioral control on the use of e-cigarette considering the frequency. The study
found that the use of e-cigarette in terms of frequency is statistically significant to marketing (p =
0.03) and subjective norms (p = 0.01) while it is not statistically significant to attitude (0.06) and
perceived behavioral control (p = 0.63).

Table 2. Relationship Between Marketing, Attitude, Subjective Norms and Perceived Behavioral
Control on the of Using E-Cigarette Considering the Frequency

Factors Pearson p-value Verbal
Interpretation
Marketing -0.367 0.03 Significant
Attitude -0.329 0.06 Not Significant
Subjective Norms -0.451 0.01 Significant
Perceived Behavioral Control -0.085 0.63 Not Significant

Table 3 presents the relationship between Marketing, Attitude, Subjective Norms and Perceived
Behavioral Control on the use of e-cigarette considering the duration. The study found that the
use of e-cigarette in terms of duration have a statistically significant relationship with marketing
(p = 0.01) while it has no statistically significant relationship to attitude (p = 0.33), subjective
norms (p = 0.08), and perceived behavioral control (p = 0.84).
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Table 3. Relationship Between Marketing, Attitude, Subjective Norms, and Perceived Behavioral
Control on the Use of E-Cigarette Considering the Duration

Factors Pearson p-value Verbal
Interpretation
Marketing 0.422 0.01 Significant
Attitude 0.174 0.33 Not Significant
Subjective Norms 0.308 0.08 Not Significant
Perceived Behavioral Control 0.037 0.84 Not Significant

This study showed that marketing has a significant relationship on the frequency and
long-term use of e-cigarette. This only means that the frequency and the duration of use has to do
with how e-cigarette is being presented (safe to use than tobacco, easy to use, and it tastes good),
how much will it cost (affordable, low maintenance cost, and discounted), how it is promoted
(online marketing and product design) and the way the market place is situated (accessibility,
availability, and comfortability). According to a study, one factor associated in e-cigarette use is
the unique design and marketing features of it such as flavor and USB rechargeability that makes
it more acceptable and appealing to young adults regardless of their smoking status (Vardavas et
al., 2015).

There is a study that e-cigarette use was associated to higher exposure to secondhand
smoke, smoking by any family member, friends who smoke, and witnessed smoking at school
(Joung et al., 2016). In addition, it was reported that cigarette smoker was attracted to e-cigarette
due to several reasons, including freedom to use them in some place were cigarette is banned and
enjoyment of the “smoking experience” (Hales, 2019). In relation to the study, the result of this
research also found the frequency of use has a significant relationship on the subjective norms.
This only means that a positive environment, supportive family, and friends has a significant
relationship on the frequency of using e-cigarette.

Table 4 presented the relationship between marketing, attitude, subjective norms, and
perceived behavioral control on the use of e-cigarette considering the amount. This study
found that the use of e-cigarette in terms of amount has a statistical relationship to attitude (p =
0.02) and perceived behavior (p = 0.05) while it has no statistically significant relationship to
marketing (0.09) and subjective norms (p = 0.31).

Table 4. Relationship Between Marketing, Attitude, Subjective Norms and Perceived Behavioral
Control on the Use of E-Cigarette Considering the Amount

Factors Pearson p-value Verbal
Interpretation
Marketing 0.296 0.09 Not Significant
Attitude 0.401 0.02 Significant
Subjective Norms 0.178 0.31 Not Significant
Perceived Behavioral Control 0.335 0.05 Significant
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Various studies discussed about users’ perception on e-cigarette, mentioning that
e-cigarettes are less unhealthy than cigarettes (Buczek et al., 2018), young adults perceived
e-cigarettes (and aerosol) as less harmful, less addictive, and less popular than cigarettes (Jiang et
al., 2019), e-cigarettes were healthier than traditional tobacco, which were also taken as common
reasons for using e-cigarettes or a product that is healthier than cigarettes to quit smoking (Xu
et al., 2016). These perceptions that e-cigarettes are less harmful than cigarettes, which in turn,
were associated with higher recent e-cigarette use (Pokhrel et al., 2015).

This study showed that individual attitude (how it is being market as healthier and safer
than tobacco, effective in losing weight, and relieving stress) has a significant relationship on the
amount of nicotine use. According to a study, the amount of nicotine delivered seems to be a key
factor that determines the e-cigarette pattern of use (Goniewicz et al., 2013). Moreover, the result
of this study also shows that perceived behavioral control of a person also affects the amount of
nicotine used in e-cigarette because it is easily purchased, stores are within their reach, it is not
prohibited in the community, easy to use, and not expensive.

Table 5. Relationship Between Advertisement, Attitude, Subjective Norms, and Perceived
Behavioral Control on the Intention to Use E-Cigarettes Considering Age

Factors Pearson p-value Verbal
Interpretation
Marketing -0.010 0.95 Not Significant
Attitude -0.042 0.82 Not Significant
Subjective Norms -0.134 0.45 Not Significant
Perceived Behavioral Control -0.435 0.01 Significant

Table 5 shows that age has statistically relationship to perceived behavioral control (p =
0.01) while it has no statistically significant relationship to marketing (0.95), attitude (p = 0.82)
and subjective norms (p = 0.45).

Table 6. Relationship between Advertisement, Attitude, Subjective Norms, and Perceived
Behavioral Control on the Intention to Use E-Cigarettes Considering Educational Attainment

Factors Pearson p-value Verbal
Interpretation
Marketing 0.209 0.24 Not Significant
Attitude -0.076 0.67 Not Significant
Subjective Norms -0.046 0.79 Not Significant
Perceived Behavioral Control -0.296 0.09 Not Significant

Table 6 shows that educational attainment has no statistically significant relationship to
marketing (0.24), attitude (p = 0.67), and subjective norms (p = 0.79), and perceived behavioral
control (p = 0.09).
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Table 7. Relationship Between Advertisement, Attitude, Subjective Norms, and Perceived
Behavioral Control on the Intention to Use E-Cigarettes Considering Occupation

Factors Pearson p-value Verbal
Interpretation
Marketing -0.123 0.49 Not Significant
Attitude -0.227 0.20 Not Significant
Subjective Norms -1.158 0.37 Not Significant
Perceived Behavioral Control -0.245 0.16 Not Significant

Table 7 shows that occupation has no statistically significant relationship to marketing
(0.49), attitude (p = 0.20), and subjective norms (p = 0.37), and perceived behavioral control (p =
0.16).

Age, gender, education, ethnicity, and cigarette smoking are independently associated
with awareness of e-cigarette (Yong et al., 2019), older age, male gender, conventional smokers,
peer influence, daily smoking, and heavier smoking are the most common characteristics of
adolescent e-cigarette users (Perikleous et al., 2018). Yet in this study, educational attainment
and employment status has no relationship on the use of e-cigarette but considering age, it has
a significant relationship on the behavioral control affecting the use of e-cigarette. This only
means that age is a moderating factor on how easy or difficult to purchase e-cigarette, to look for
e-cigarette stores, to use e-cigarette in the pubic place, the maintenance of e-cigarette and to save
money to buy for e-cigarette.

Even though limited study was conducted in the Philippines on the factors affecting
the use of e-cigarette, findings on this study showed that factors such as marketing, attitude,
subjective norms and perceived behavioral control has a relationship on the use of e-cigarettes.
Therefore, providing restriction on e-cigarette advertising, educating individuals and the
community “they” belong will help the public health in addressing the increased prevalence of
e-cigarette.

In addition, although this study showed the relationship of different factors affecting the
use of e-cigarette. The study has its own limitation. The survey samples were limited only to
18 years old and above considering that parents of user’s below 18 years old are not aware that
their children are using e-cigarette. Moreover, the researcher is only limited only to analyzing the
relationship of the variables not on the differences due to the number of sample size (N = 34) and
considering the time to conduct the research is only 1 month. Thus, these quantitative findings
should be tested in future studies with more sample size.
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Abstract
The increase in dengue outbreaks and other mosquito-borne infections has

become a growing health and economic problem in many parts of the globe.

A necessary key to control its spread is the breaking down of the links in
the chain of infection. One of the links in this chain is the mosquito vector. In this
light, an extract of mentawan (Poikilospermum suaveolens) leaves was tested for its
effectiveness as a larvicide against Aedes aegypti mosquito larvae. To determine the
effectiveness of the mentawan leaf extract, third instar larvae of Aedes aegypti were
exposed to serial dilutions of the extract after which the larval mortality rates were
determined after 48 hours. The lethal concentration to kill 50% (LC50) and 90%
(LC90) of larvae were then computed as 31240 ppm and 68129 ppm, respectively.
The results showed that although the mentawan leaf extract possesses larvicidal
activity against Aedes aegypti mosquito larvae, it is only effective when used in very
high concentrations. The amount of the extract needed for effective killing was high
for practical use. Further studies including larvae from other mosquito vector species
such as Culex sp. and Anopheles sp. may be needed. Different extractions methods
such as methanolic extraction and oil-based extraction methods may be used and the

preparation of pellets to provide higher concentration of the active agents may also

be explored.

Keywords: mentawan leaves, Aedes aegypti, terpenoids

Dengue has caused outbreaks in many
parts of the globe. Aedes aegypti is a species of
mosquito that transmits the disease along with
Chikungunya and Zika virus. A very effective
way of controlling and preventing the spread
of dengue is the killing in the larval stages of
the mosquito. Chemical-based insecticides are
used to prevent and control the spread of the
disease. Although chemical-based insecticides
are used, it has hazardous effect in the health
of the population. Several breakthroughs using
plant-based insecticides were discovered in
exchange of the use of chemical insecticides.
Plant-based products can be an alternative
to the hazardous effects of chemical-based
insecticides that are commonly used to fog off

mosquitoes.

Poikilospermum suaveolens is dubbed
as one of the miracle vines that emerge in deep
seated forests used for medicinal purposes. It is
called mentawan in Indonesia and hanapol in
the Philippines. Researches point several plant-
based insecticides that can kill adult mosquito
and mosquito larvae such as Annona squamosa
leaves, olive oil, eucalyptus oil, and aloe vera.
There has been no conductive study regarding
the larvicidal activity of mentawan leaves.

Determining the effectivity of
mentawan leaves as mosquito larvicide will
add to the plant-based insecticide products.
Also, mentawan leaves are commercially
available to be used. Identifying the toxicity of
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mentawan leaves is beneficial if it can be harmful or harmless to the environment while it kills
mosquito larvae. Also, lethal concentrations of 50% and 90% are used to determine the rate of
killing of mentawan leaves. Moreover, the duration of effect in killing mosquito larvae is studied
to know how long it takes for mentawan leaves to kill mosquito larvae. Guidelines for laboratory
and field testing of mosquito larvicides by the World Health Organization is the method used in
testing the larvicidal activity of mentawan leaves against Aedes aegypti mosquito larvae. Aedes
aegypti 3rd instar larvae and early 4th instar larvae were used in the study. The effectivity of
mentawan leaves must be determined to stop the spread of the disease in the larval stage of the
Aedes aegypti mosquito.

Mosquitoes, flies, ticks, and bugs do not only cause inconvenience at home, school,
and when traveling. The Philippine Council for Health Research and Development (2016)
states that mosquitoes have serious implications on the health of countless Filipino families
and communities. In the study conducted by Berg et al. (2012), vector-borne diseases cause
a major burden in the Philippines. Main diseases are malaria, dengue, lymphatic filariasis,
schistosomiasis, and Japanese encephalitis.

Roque et al. (2014) states that dengue is a growing health concern in the Philippines.
Dengue is a viral disease whose clinical spectrum ranges from unapparent to severe forms and
fatal outcomes. Although dengue death is 99 % avoidable, every year around 20,000 deaths are
estimated to occur in more than 100 countries. In the study conducted by Carabali et al. (2015),
dengue is caused by the transmission to humans of one of the four dengue virus serotypes
(DENV1, DENV2, DENV3 and DENV4) through the bite of Aedes mosquitoes.

They are originally from the African continent, which have adapted in urban tropical
and subtropical environments. Besides representing a threat in disease transmission, large
populations of mosquitoes are a nuisance, resulting in losses for tourism and limitations to work
and leisure activities. Edillo et al. (2015) states that environmental risk factors and inconsistent
preventive practices, in addition to urbanization, increasing population, inadequate public health
infrastructure, poor solid waste management, and lack of an effective mosquito surveillance
system contribute to the growing dengue challenge.

Because of the problems and threats which they represent for society, the mosquito
populations should be monitored, and very often the use of control measures is necessary in
the urban and rural environments. According to Monnerat (2012), the fight against mosquito
larvae in their breeding sites, when the physical elimination of these sites is not viable, may
be carried out with the periodic application of larvicides. The larvicides are divided into three
groups: chemicals — organophosphates and pyrethroids, bioregulators — synthetic analogs of
insect hormones and biologicals — entomopathogenic bacteria. Mdoe et al. (2014) specifies that
targeting vector mosquitoes at the larval stage is the best alternative since larvae are relatively
immobile and confined within a given geographical area, cannot change behavior to escape the
effects of insecticides and thus became more vulnerable as compared to adult mosquitoes.

To minimize the dependency on chemical-based insecticides, more efforts are required
toward development of alternative methods for controlling vector mosquitoes. In this regard,
development of bio insecticide, has received much attention as they are considered more
efficient, safe to environment and biodegradable compared to synthetic insecticides. Singhi et
al. (2015) denotes that herbal origin insecticide comprises of number of secondary metabolites
which act on both behavioral and physiological processes, therefore, ruling out the chances of
resistance. According to Subeki (2008), alternative repellents such as eucalyptus oil, along with
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camphor oil and clove oil, showed relatively high larvicidal effect.

Mdoe et al. (2014) states that plants constitute a rich source of active and effective
compounds that are biodegradable and have traditionally been used to control mosquitoes. The
complex and variable mixtures of bioactive compounds with different modes of action, offered
by plants, may lessen the chance of resistance in mosquito populations. Searching for plant-based
pesticides is of paramount importance in vector control and in overcoming prevailing vector
resistance challenges. Guiterrez (2014) pointed that potential larvicidal activity is evaluated
through determination of LC50 and LC90. Mosquito larval bioassay is used to determine the
mortality of the mosquito larvae of Aedes aegypti.

Mentawan

According to StuartXchange (2015), Poikilospermum suaveolens, also known as hanopol
in Tagalog and mentawan in Indonesia, is a stout and woody climber. Leaves are oblong-ovate
or subobovate, 15 to 25 centimeters long, 8 to 15 centimeters wide, tapering to a point at the
apex, rounded or heart-shaped at the base, smooth or hairy on both surfaces, dotted and streaked
with cystoliths. It is common in forests at low and medium altitudes from northern Luzon to
Mindanao. It grows along rivers and streams, and in brushwood and open forests. According
to the National Parks Flora and Fauna (2019), it is well distributed in India, southeast China,
Myanmar, Vietnam, Laos, Cambodia, the Philippines, south of Thailand, the Nicobar Islands,
Sumatra, Peninsular Malaysia, Singapore, Borneo, Java, Sulawesi, and the Moluccas. It is
commonly used for blisters or ulcers in mouth and tongue wherein the roots are boiled and
rubbed in the infusion of the wound (International Tropical Timber Organization, 2020). In the
study of Cheng (2007), a phytochemical analysis of mentawan leaves showed high levels of
terpenoids (Appendix C) which have been known to play a role in plant-insect interactions.

Terpenoids

In the study conducted by Cheng (2007), terpenoids, which constitute the most abundant
and structurally diverse group of plant secondary metabolites, play an important role in plant-
insect, plant-pathogen, and plant-plant interactions. Terpenoids are commonly present in higher
plants and more than 23000 individual structures have been identified. Terpenoids are normally
produced in vegetative tissues, flowers, and, occasionally, roots.

According to Aharoni (2005), terpenoids are important for plant survival and also
possesses biological properties that are beneficial to humans. The isoprenoid biosynthetic
pathway generates both primary and secondary metabolites. Among the primary metabolites
produced by this pathway are the phytohormones gibberellic acid (GAs), abscisic acid (ABA)
and cytokinins; the carotenoids, chlorophylls and plastoquinones involved in photosynthesis; the
ubiquinones required for respiration; and the sterols that influence membrane structure.

Many of the terpenoids are commercially interesting because of their use as flavors and
fragrances in foods and cosmetics. In addition, terpenoids can have medicinal properties and
ecological significance. Compounds such as the bitter triterpenoid cucurbitacins and the pungent
diterpenoid polygodial have been shown to be involved in insect resistance.
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Methodology

Preparation of Crude Extract

Twenty-seven kilograms of mentawan leaves were collected inside the campus of the
Adventist University of the Philippines. Two areas were the subject of interest in acquiring
mentawan leaves: the backyard of Balila residence and the area of Galicia residence in the
vicinity of the motorpool.

Mentawan leaves were wiped with clean cloth to remove dirt and stems were cut.
Twenty-four trays were loaded with mentawan leaves and an industrial heat pump at the
Nutrition and Dietetics Department of AUP was used to facilitate the dehydration process of the
leaves. The leaves were dehydrated for 6-8 hours and 4.5 kilograms of dried mentawan leaves
were generated after the dehydration step. Figure 1 shows the leaves after cleaning and before
the dehydration procedure.

£/

Figure 1. Cleaned Mentawan Leaves Before Drying

The dried mentawan leaves were transported to the Department of Science and
Technology, Taguig City for grinding and extraction procedures. After the mentawan leaves were
ground into powder by an industrial grinder, a proportion of 1 kilogram of grinded mentawan
leaves to 4 liters of ethanol was used for the soaking procedure. Figures 2 and 3 shows the
grinder used for the dried leaves and the soaking of ground leaves in methanol, respectively.
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Figure 3. Grinded Mentawan Leaves Soaked in Ethanol

The ground leaves in ethanol were then filtered in a glass funnel with filter paper and
collected in a large beaker. After the filtration step, the filtrate was loaded in a rotary evaporator
to evaporate excess ethanol. The remaining solution was then placed on top of a water bath to
produce a pasty mixture which results to the final product of crude ethanolic extract of mentawan
leaves. Figures 4, Figure 5, and Figure 6 shows the respective setups.
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Figure 5. Pasty Mixture of Mentawan Extract in Water Bath

Figure 6. Filtered Mentawan Extract in Rotatory Evaporator
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Test for Larvicidal Activity

Test Mosquitoes. The Aedes aegypti 3rd instar larvae used in the larvicidal study was
reared in the Insectary of Standards and Testing Division, Industrial Technology Development
Institute of the Department of Science and Technology at laboratory conditions of 25 + 2°C
temperature and 65 + 10% relative humidity. Figure 7 shows the homogeneous batches of third
instars to early fourth instars larvae that were used in the test.

Figure 7. Closer Look of Larvae Set-up

Materials for Testing. Pipettors, ImL and 10mL capacity, and disposable tips were
utilized for measuring aliquots of dilute solutions. Disposable Pasteur pipettes, SmL and 10mL
capacity were used to transfer third instar and early fourth instar larvae to 120z disposable plastic
cups or 250mL beakers containing the appropriate volume of solution concentration. A graduated
cylinder of 100mL capacity and flask of 50mL capacity were used for measuring liquid volumes.
Moreover, data recording forms were used during the test.

Serial Dilutions. A 10% or 100000 ppm (27.8g/ 278mL water with 5% ethanol of sample
in 10mL + 268mL water) stock solution was prepared. The stock solution was serially diluted in
water as per concentration used in the assay.

Bioassay. In the preliminary test, the 3rd instar and early 4th instar mosquito larvae
were exposed to a range of test concentrations from 500 ppm to 5000 ppm and a control using
dechlorinated tap water with 5% ethanol to determine the effective doses. After determining
the mortality of larvae in this range of concentrations, another batch of larvae was exposed
to concentrations from 5000 ppm to 30000 ppm. Final test for lethal doses were re-evaluated
at concentration range indicated in Table 1. The appropriate volume of extract from the stock
solution used in each concentration is added to 25mL dechlorinated tap volume starting with the
lowest concentration as tabulated in Table 1.
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Table 1. Final Test Concentrations of Crude Extract of Mentawan Leaves

Final Test Concentrations Amount of plant extract
(ppm) solution added to 25mL
water (mL)
15000 3.75
30000 7.5
45000 11.25
60000 15

Batches of 20 third instar and early fourth instar larvae were transferred by means of
Pasteur pipette to 120z plastic cups containing the appropriate volume of solution concentrations
under test. Five replicates were set up at each concentration. Equal numbers of controls were set
up simultaneously. For negative control, dechlorinated tap water with 5% ethanol was used. For
positive control, Abate 1SG mosquito larvicide was used. The test containers were held at 25 +
2°C and relative humidity of 65 + 10%.

After 48 hours exposure, larval mortality was recorded. Moribund larvae were counted
and added to dead larvae for calculating percentage mortality. Dead larvae are those that cannot
be induced to move when they are probed with a needle in the siphon or the cervical region.
Moribund larvae are that incapable of rising to the surface or not showing the characteristic
diving reaction when the water is disturbed.

If the control mortality is between 5% and 20%, the mortalities of treated groups should be
corrected by Abbott’s formula:

% Mortality X — (100), where X = percentage survival in untreated control and
Y Y= percentage survival in the treated sample

Data Analysis

Data from all replicates were pooled for analysis. Standard deviation of the means
of percent mortality was calculated. A test series is valid if the relative standard deviation
(or coefficient of variation) is less than 25%. The LC50 and LC90 of larval population were
calculated using linear regression probit analysis.

In the linear regression analysis, all the concentrations used in the assay were converted
to log concentrations and all the observed mean percentage larval mortality at each concentration
were transformed into probit to be able to obtain the linear regression line equation and to
estimate the lethal doses at 50% and 90% larval kill.
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Results and Discussion

The larvicidal activity of crude extract of mentawan leaves against Aedes aegypti
mosquito third instar larvae (Table 1) were observed at concentrations ranging from 15000
ppm to 60000 ppm yielding percentage larval death from 15 + 5% to 92 + 4.47% after 48
hours exposure period. The LC50 and LC90 were estimated at 31240 ppm and 68129 ppm,
respectively, with linear regression equation of Y = 3.78x — 11.99. Figure 8 presents the
comparison of toxicity levels of the different extract concentrations.

Toxicity of Crude Extract of Mentawan Leaves on Aedes
aegypti mosquito larvae (48hrs)

g

= Nean

Percent mortality in probit
(=]
=1

15000 30000 45000 60000
ppimn
Figure 8. Linear regression line equation of % larval kill response in probit to different log
concentration of crude extract of mentawan leaves.

The larval mortality in the positive control, Abate 1SG Mosquito larvicide, was observed
at a concentration range from 0.15 ppm to 1.2 ppm. The larval mortality rate was observed
at 12.5 £9.57% to 93.75 + 6.29% within 24 hours of exposure period. The LC50 and LC90
are 0.52 ppm and 1.22 ppm, respectively, with linear regression equation of Y = 3.46x + 5.98.
Figure 9 presents the comparison of toxicity levels of the different concentrations of the control
larvicide Abate 1SG.

Toxicity of Abate 1SG mosquito larvicides
(Positive Control)
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W
=
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Figure 9. Linear regression line equation of % larval kill response in probit to different log
concentration of Abate 1SG Mosquito larvicide (positive control).
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No larval death was observed in the negative control using dechlorinated tap water with
5% ethanol during 24 hours of exposure period. Mentawan leaves have compounds classified as
terpenoids that have been shown to have the potential to kill mosquitos and mosquito larvae. The
tests have revealed that a crude extract of mentawan leaves have in fact some larvicidal activity
against Aedes aegypti.

However, the amount of extract needed to demonstrate detectable larvicidal effects range
from 15000 ppm to 60000 ppm. An LC50 of 31240 ppm and LC90 of 68129 ppm may be too
high to make the crude extract useful for practical applications. To achieve just 50% killing of
larvae, the crude extract must be used in amounts equivalent to approximately 31.24% of the
volume of water to be treated. Compared to these results, the study conducted by Govindarajulu
(2015) in determining the larvicidal activity of the leaves of Annona reticulata, commonly
known as “atis” or custard apple, showed dosages between 50 ppm to 250 ppm to demonstrate
larvae mortality. Different kinds of extracts were prepared from the plant; aqueous, ethanolic
and methanolic extracts. The methanolic extract proved to be most potent with the percentage
mortality rate of the dosage increased starting from a 24-hour exposure to a 48-hour exposure of
the dosage to the 3rd instar larvae. Compared to the custard apple leaf extract, the mentawan leaf
extract was produced using ethanol instead of methanol as solvent. Whether improved larvicidal
activity may be obtained from a methanolic extract of mentawan leaves was not determined in
this study.

The result obtained in this study was contrary to the custard apple’s result. Although
mentawan leaves have previously tested to have high levels of terpenoids, it did not translate
to effective larval killing at lower concentrations. There may be several potential explanations
for the unexpected result. It may be possible that varying types of terpenoids found among
different plant species have differing potencies where some are more effective than others in
killing mosquito larvae. Another possibility could be an unexpected component degradation or
volatilization of the active compounds during the processing and storage of the extract.

To develop mentawan leaves as an effective and practical mosquito larvicide, the production of
pellets with high concentrations of the effective compound may be a better alternative.

A crude ethanolic extract prepared from mentawan leaves (Poikilospermum suaveolens)
have the ability to kill Aedes aegypti mosquito larvae. However, the amount of the extract
needed for effective killing was too high for practical use.

Because only the species Aedes aegypti was tested against the mentawan leaf extract,
further studies including larvae from other mosquito vector species such as Culex sp. and
Anopheles sp. may be needed. Different extraction methods such as methanolic extraction and
oil-based extraction methods may be used and the preparation of pellets to provide a higher
concentration of the active agents may also be explored.
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Abstract
l ifestyle Intervention Program can significantly improve in health knowledge,

nutrition, and physical activity behavior. Health lecture is a primary

intervention necessary to achieve a meaningful degree of prevention
and protection. The current program is patterned after the Community Health
Intervention Program (CHIP) by Dr. Hans Dhiel. The program rediscovers the
patient’s health in preventing, arresting, and reversing the disease. The current study
aimed to determine the effects of a short-term lifestyle intervention program on the
anthropometrics, biomarkers, caloric intake, and physical activity of health workers
at risk of non-communicable disease. A prospective cohort research was conducted
on 31 samples in Karuhatan, Valenzuela City. The information required for the
study were collected using a self-constructed questionnaire and an adopted Finnish
Type 2 Diabetes Risk Test. Data gathered were analyzed using MedCalc Version
19.5.3. Statistical tools used to answer the research questions include percentage,
mean, paired t-test, one-way ANOVA, and multiple regression. There was no
significant change in mean weight and BMI. However, the following biomarkers had
significant change: waist circumference, waist to hips circumference, total body fat,
fasting blood sugar, diastolic blood pressure, physical activity in all intensity types,
energy, and fats intake. The study results provide local evidence of the potential
effectiveness and feasibility of the 4- week intervention program. Further studies
with extended time, increased intervals in health lectures and group exercises are
recommended.

Keywords: short-term lifestyle intervention, primary intervention, preventive health

care,nutrition lecture, exercise

Unhealthy diets and a lack of physical
activity may lead to hypertension, elevate
blood glucose, blood lipids, and obesity.
(World Health Organization [WHO], 2018).
These are called metabolic risk factors
that can lead to cardiovascular disease; the
leading non-communicable diseases (NCDs)
cause premature deaths. Physical inactivity
levels are rising in many countries with
major implications for the prevalence of
non-communicable diseases (NCDs) and the
general health of the population worldwide

(WHO, 2010). Globally, 1 in 4 adults is not
active enough, and more than 80% of the
world's adolescent population is insufficiently
physically active (WHO, 2018). Furthermore,
the Research Institute (2012) recommend that
the public should practice healthy eating habits
by consuming sufficient fruits and vegetables,
healthy meat, and limiting high caloric food.
It also suggests that being physically active
prevents lifestyle-related non-communicable
diseases. Today, non-communicable diseases
(NCDs) are responsible for 7 out of 10 deaths
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worldwide, with 85% of premature NCD deaths occurring in low- and middle-income countries
(Center for Disease Control and Prevention [CDC], 2020]. The World Health Organization
(2020) unit leads to the development of global policy and guidelines to advance physical
activity promotion to people of all ages and abilities across multiple settings to reduce physical
inactivity globally by 15% by 2030. The non-communicable diseases risk factors can be
avoidable through a healthy lifestyle. (United Nations Children's Fund [UNICEF], 2020). The
WHO (2010) recommends having at least 150 minutes of moderate-intensity physical activity
throughout the week. For example, Jesmin et al. (2020) found out that even walking for ten
weeks can significantly improve low HDL-C levels. Also, the Mayo Clinic (2019) recommends
that as simple as daily brisk walking can help to live a healthier life. The faster, farther, and
more frequently a person’s walk, the greater the benefits. Moreover, a 4-week diet with exercise
intervention has beneficial effects on weight loss and clinical parameters. (Tok et al., 2020).
Merriam-Webster (n.d.) defines short-term as occurring over or involving a relatively
short period of time. The Comprehensive Health Intervention Program (2020), has seen
significant improvement in health with a minimum of 4 weeks at minimal cost. There are limited
studies on short-term lifestyle intervention programs, and to the best of our knowledge, there
are no local studies yet that have been published. Having said the need for further investigation
plus the emerging health problems of NCDs, a 4-week community-based lifestyle intervention
program was developed in this study. The following specific research questions were addressed:
1: What are the effects of a short-term lifestyle intervention program on the anthropometrics,
biomarkers, caloric intake, and physical activity of health workers at risk of non-
communicable disease?
2: Is there a significant difference in the caloric intake of the respondents when grouped
according to physical activity?
3: Does blood pressure and body fat percentage had an effect on food intake?
4: Does blood pressure and body fat percentage had an effect on physical activity?

Theoretical Framework

The current program was inspired by a behavior change framework designed by Gianz,
Rimer and Lewis in 2002, that has been and is still widely used throughout the world. The health
belief model is the reference for various health interventions in order to reduce or eliminate the
risk. (Green et al., 2020).

Methodology
Research Design

The study is a prospective cohort research design to assess the effects of the short-term
lifestyle intervention program on the respondents’ anthropometrics, biomarkers, caloric intake,
physical activity, determine any significant difference in the caloric intake based on respondents’
physical activity. The current study was patterned after the CHIP (Complete Health Intervention
Program, 2020) developed by Dr. Hans Dhiel in 1998. However, modifications were performed
in reference to the respondents’ convenience and availability of resources.
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Population and Sampling Technique

The respondents were drawn through a simple random sampling comprising 59 Barangay
Health Workers (BHW) from Karuhatan, Valenzuela City. The mean age of the respondents was
46, and females in general (n = 31). The civil status are as follows; single (n = 7), married (n=
22) and separated (n = 2).

Instrumentation

A self - constructed survey questionnaire and the adopted Finnish Diabetes Risk Score
(FINDRISC, 2019) was used for the data collection.

Health worker s demographic information. Health workers were asked to provide
information about their age, gender, religion, marital status, educational background, and contact
details.

Diabetes risk category. The pointing system used in the adopted Finnish Diabetes Disease
Risk are as follows: (a) slightly elevated risk — 7 to 11 points (1 in 25), (b) moderate risk — 12
to 14 points (1 in 6), (c) high risk — 15 to 20 points (1 in 3) and (d) very high risk — 21 points or
over (1 in 2).

Anthropometric measurement. A research assistant measured the following
anthropometrics; height and weight, waist and hips circumference, body fat percentage, and
blood pressure. The World Health Organization WHO (2020) was the reference used to assess
the Body Mass Index BMI. Measured in kg/m2 ,the classification are as follows: <18.5 =
underweight, 18.5 to 24.9 = normal, 25 to 29.9 = overweight and > 30 = obese. Meanwhile,
the World Health Organization WHO (2011) reference was used to categorize the waist
circumference: < 80 centimeters = ideal, and > 80 centimeters = not ideal. The Tanita UM073
was the body impedance analyzer used to assess the body fat percentage. The total body
fat classification was based on the respondents’ age and height. (Tanita, 2020). The blood
pressure was measured using an aneroid sphygmomanometer and was classified according to
the Philippines Heart Association Clinical Practice Guidelines (2014). Measured in mmHg,
the classification of systolic blood pressure are as follows: < 120 = ideal, 120 to 139 = pre-
hypertensive, and > 140 = hypertensive. On the other hand, the classification for the diastolic
blood pressure are as follows: < 80 = ideal, 80 to 89 = pre-hypertensive, and > 90 = hypertensive.

Biomarker screening. The same laboratory took the fasting blood sugar of the
respondents. The respondents’ fasting blood sugar were classified according to the guidelines
of the American Diabetes Association (2016). Measured in mg/ dL, the classification of fasting
blood sugar are as follows: < 100 mg/dL= ideal range, 100 — 125 mg/dL = pre-diabetes, and >
125 mg/dL= person with diabetes.Food intake. Using the self-constructed diary, the respondents
recorded their food intake from baseline to 4th week. Measured in calories, the detailed food
intake has been categorized according to macronutrient content (carbohydrates, protein, and fat).

Physical activity. Using the self-constructed diary, the respondents recorded their physical
activity for the baseline data (3-days) to 4th week. The physical activity was classified according
to the intensity and mean weight, these were the values used to compute for the energy cost.

(The Compendium of Physical Activities Tracking Guide, 2011). The intensity levels of activities
(duration in minutes) are categorized into the following: LPA - low impact physical activities,
MPA - moderate impact physical activities, and VPA -vigorous physical activities.
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Data Gathering Procedure

The respondents were initially assessed through anthropometrics (weight, waist
circumference, waist-to-hips circumference, and body fat percentage), biomarker screening
(blood pressure and fasting blood sugar). The respondents submitted baseline data (3-day food
and physical activity recall) before the intervention. These were the references used to compare
the effects of the short-term lifestyle intervention program to the health workers. The respondents
attended a one-hour live lecture on nutrition and another one-hour for group exercise. The
activity was conducted once a week for four weeks. During the program, the respondents
recorded their daily food intake and physical activity in a program designed diary. After the
intervention, the respondents had a post-screening. Finally, pre- and post-data were evaluated.

Analysis of Data

The data were analyzed using MedCalc Version 19.5.3. The differences from all continuous
variables (weight, BMI, waist circumference, hips circumference, waist to hips circumference,
body fat percentage, systolic blood pressure, diastolic blood pressure, fasting blood sugar) were
measured and compared from baseline (3-day recall) to post-intervention using the paired t-test.
The Analysis of Variance was the treatment used to compare the weekly food intake and physical
activities from baseline to post-intervention. The Post — hoc Analysis was applied to support the
results from the ANOVA further. Also, to identify in which week does the variable statistically
improved. Multiple Regression was used to predict the relationship between the following
independent variables: fasting blood sugar, blood pressure (systolic and diastolic), percent body
fat, and with the independent variables: food intake (energy, carbohydrates, protein, and fats)
with physical activity (LPA, MPA, and VPA).

Ethical Considerations

The accredited ethics committee provided ethical clearance for the study and requested
the Philippine Women’s University Health Department to seek permission in conducting the
study. Informed consent was obtained from the respondents. Both the administration and
collection of questionnaires were anonymous, and information was kept in strict confidentiality.

Results and Discussion
Disease Risk Assessments

The respondents’ risk of developing Type 2 Diabetes Mellitus results are as follows: (1)
slightly elevated risk — 55 %, (2) moderate risk — 22%, (3) high risk — 12%, and (4) very high
risk — 11%. Table 1 shows that there were no significant reductions in the following categories:
mean body weight, BMI, and hips circumference. Meanwhile, the waist circumference had a
significant decrease of 3.98 centimeters (p < 0.0001) that resulted in a significant reduction of
the waist to hip ratio of 3.22%. Lastly, the same was also seen on body fat percentage, with a
parameter reduction of 2.68% (p <.0184).
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Table 1. Baseline and Post Intervention Anthropometric Measurements Mean Changes
Post

A“thrl‘;p"memc Baseline 1. tervention % Diff Change t-value p-value VI
at Mean + SD
Weight (Ibs. & kgs) 1349  134.1(60.9)+  0.59 0.8 1.96 0.06 NS
(61.3) + 20.32
20.86
BMI (kg/m?) 26.5 + 26.3+3.98 0.75 0.2 -1.45 0.16 NS
4.09
Waist circumfer- 88.7+8.2 86 £7.39 3.04 2.7 -5.48  **0.0001 S
ence (cm)
Hips circumference ~ 95.3 + 95.5+6.93 -0.2 -0.2 0.26 0.79 NS
(cm) 6.61
Waist to hip ratio 093+ 0.9 +0.06 3.22 0.03 4.3 **0.0002 S
0.06
Body Fat % 373+ 363+5.6 2.68 1 -2.51 *0.0184 S
5.57

Note. BMI = Body Mass Index (World Health Organization), Waist to hips circumference (The Food and Nutrition
Research Institute — Department of Science and Technology). Body Fat Percentage (Tanita- gender for age). *p
<0.05, ** p <0.01, S = Significant, NS = Not Significant. Paired t-test was used to compare all the anthropometric
measurements from baseline to post-intervention.

The fasting blood sugar results showed that the normal fasting blood glucose respondents
had no significant change from 87 to 92 mg/dL (p > 0.423). The pre-diabetes respondents
had a significant decrease on their FBS from 109 to 97 mg/dL of about 10.18 % (p < 0.0002).
The respondents’ classified with more than 125 mg/ dL of fasting blood glucose results had a
significant decrease of 60 mg/dL (p <.008). On the other hand, the pre-hypertensive respondents
had a significant decrease of 3.75% from 80 to 77 mmHg (p < 0.0379). The hypertensive group
had a significant decrease of 13.83% (p < 0.0004). Table 2 shows the comparison mean food
intake wherein the energy and fats had a significant decrease (p < 0.05).

Food Intake Baseline  Week 1 Week2  Week3  Week4 p-value VI
Energy 1843 + 1460 + 1407 + 1479 + 1559 + *001 S
566.16 241.44 281.12 343.83 459.36

Carbohydrates 244 + 181 + 196 + 177 + 217+ 0.504 NS
222.69 115.31 111.02 117.99 200.62

Protein 81 £ 75 + 71 + 57 + 73 £ 0.064 NS
29.20 35.15 36.03 22.48 27.41

Fats 55+ 46 + 39+988 44+ 44 + *.001 S
13.47 15.05 17.63 15.98

Note. *p <0.05, S = Significant, NS = Not Significant., VI-Verbal Interpretation
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Post-hoc Analysis of Macronutrients Intake

There was a significant decrease in values from baseline to 1st week, and the mean
observation remains stable until 3rd week. There was a post-hoc analysis for the mean calories
and fat intake because there was a significant reduction in mean calories from baseline to 4th
week. However, the carbohydrates and protein mean intake was not significant, resulting in no
post-hoc analysis.

Multiple Regression Analysis

Table 3 shows the relationship of food intake with the biomarkers (systolic and diastolic
blood pressure, fasting blood sugar, and body fat percentage). Univariately, energy is
significantly related to FBS with a coefficient of 0.052 (p < 0.018). Food intake was also
observed not significant with SBP, DBP, and BF (p > 0.676). Therefore, a unit decreases in
energy leads to a decrease in FBS by 0.052.

Table 3. Relationship of the Mean Food Intake with Blood Pressure, Fasting Blood Sugar and

Percent Body Fat

Food SBP DBP FBS BF

Intake Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
Energy 0.006721 0.2854  0.002281 0.4708  0.05199 *.0180  0.000569 0.8185
Carbohy-  0.006396 0.6667  0.00375 0.618 -0.04645 0.3499  -0.0006734 0.2614
drates
Protein 0.04894 0.6384  0.07956 0.1398  0.09871 0.775 0.01708 0.6809
Fats 0.1484 0.4208  0.04579 0.6221  0.7055 0.2528  0.04071 0.5786
R-square 0.1 0.1338 0.3061 0.1021
P-value 0.6399 0.4866 0.0676 0.6303
Interpretation Not Significant Not Significant Not Significant Not Significant

Note. * S = Significant Variables, BPS = Blood Pressure (Systolic),
BPD = Blood Pressure (Diastolic), FBS = Fasting Blood Sugar, BF = Percent Body fat

Table 4 shows the relationship of the mean physical activity (LPA, MPA, & VPA) with the
biomarkers (blood pressure, fasting blood sugar, and body fat percentage). The three intensity
levels of activities significantly increased from baseline to 4th week (p < 0.05). Meanwhile,
results depicted that the biomarkers are significantly dependent on the intensity levels. However,
the intensity levels were not significantly related to biomarkers.
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Table 4. Relationship of the Mean Physical Activity with Blood Pressure, Fasting Blood Sugar,

Body Fat Percentage

Food SBP DBP FBS BF

Intake  Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value
LPA 0.01848 0.3403  0.005289 0.5998  0.007215 0.9206  -0.0008051 0.9186
MPA -0.237 0.3785  -0.004072 0.9768 -0.9113 0.3695 -0.007416 0.946
VPA -0.1481 0.602 0.06654 0.6542  0.7506 0.4843  0.04452 0.702
R-square 0.05876 0.03014 0.06422 0.006947
P-value 0.6862 0.8615 0.6536 0.9822
Interpretation Not Significant Not Significant Not Significant Not Significant

Note. S =*Significant Variables, LPA= Low Impact Physical Activity, MPA = Moderate Impact Physical Activity,
VPA =Vigorous Physical Activity.

After the lifestyle intervention program was applied, there was no significant reduction
in weight, which correlates to no change in BMI. However, the significant decrease in waist
circumference had a correlation effect that improved the waist to hip reduction and total body
fat percentage. The mean average results for the waist circumference, waist — to hips ratio and
body fat percentage, fasting blood sugar, and diastolic blood pressure have significant changes.
(Berendsen et al., 2020, Devaraj et al., 2020, Kim et al., 2020, Salmon et al., 2020, & Seo et al.,
2019). The current study was in contrast with the study results conducted by Ndgwa et al. (2020)
wherein no significant reductions were observed, though implemented in 8 months.

There was an improvement in food preference, wherein the calories and fat intake were
reduced. (Mamun et al., 2020; Schyns et al., 2020). Aside from that, there was an increase in the
modality and intensity of activities. (Leung et al., 2020). Even after the intervention, the food
intake and physical activity had also improved. (Mackenzie et al., 2019).

There are several limitations observed in the current study. First, some respondents'
intake of medication can be a confounder of lowering the blood pressure and fasting blood sugar.
Also, the respondents were all female, which means that results may vary to male respondents.
Next is that a control group can be included to determine more outcomes. (Dellis et al., 2020; Ho
et al., 2020; Kim et al., 2020; Latina et al., 2020; Yadav et al., 2019). Finally, being a relatively
small cohort will not provide remarkable results. Although there are statistically significant
results, these are not considered clinically significant. Additionally, the significant results also
show a trend of improvement.

There are several recommendations for this current study. First, additional tests such
as visceral fat, muscle mass percentage, and further biochemical screening are suggested to
determine other favorable effects. Furthermore, the inclusion of psychological well-being tests
can also be considered. (Hardman et al., 2020; Jiskoot et al., 2020; Sakane et al., 2020). Finally,
the program is advised to be extended so that confident results can be achieved. (Amer et al.,
2020; Palau et al., 2020; Silva et al., 2020; Taheri et al., 2020; Takaeuchi et al., 2020; Wekker et
al., 2019).

Conducting the study was an ideal kick start for the respondents to pursue a healthy
lifestyle. As previously mentioned, the current pilot study has been found beneficial to the
respondents, specifically the improvement in caloric intake and the physical activity. The
intervention can be developed through a more intense, continuous, and more systematized

program. Early prevention is cost-effective instead of treatment. Conducting an intervention
AUP Research Office JHS Vol. 3 No. 2 | December 2020
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program on persons with pre-existing non-communicable disease may not result in favorable
effects. (Huppertz et al., 2020; Pandey et al., 2020).

Lifestyle intervention program may help the health care professionals and other health
agencies to delay the onset of non-communicable diseases. The current program can provide
valuable information in policymaking since the country has limited programs for primary
intervention and management of non-communicable diseases.
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Abstract

oal is the largest source of energy on earth and is used to supply electricity

in many countries. Unfortunately, as much as it helps light up some

communities, coal-fired power plants are also the world’s biggest industrial
polluter. Due to the heavy combustion of coal, there is an equally heavy emission
of toxic chemicals which contribute to some dangerous diseases. The goal of this

study was to gain deeper understanding on the impact of the presence of coal-fired
power plant to the environment and health of the people living in the community. It
utilized phenomenological study design using in-depth interview through snowball
sampling among 10 participants aged 40 years old and above. Data was analysed
through Colaizzi method and was guided by health belief model which claims that
change can occur if self-efficacy is built in. Results showed that: (1) the health

and environment were better before the coal; (2) the perception on the presence of

coal was both positive and negative and (3) all the participants agreed that there
is a need for sustainable programs to take care of the health and environment of
the communities. Result of this study showed great public health implication in
enhancing the community capacity of the community residents living near a coal-

fired power plant.

Keywords: coal-fired power plant, environmental health, phenomenological study,
environmental pollutants, community capacity

Coal fired power plants are type of
power plants that make use of combustion of
coal to generate electricity (Energy Education
Encyclopedia, 2019). Since the invention of
electricity, life has been enhanced. Through
electrical technology, lifestyle became
comfortable, and it seems unimaginable to live
without it. Coal plays a vital role in electricity
generation; it is most widely used and a
major source of fuel in power plants because
it is readily available in most developing
and developed countries. Although coals are

beneficial, these are also a source of health and
environmental problems.

The global consumption of coal is on
the rise; with both consumption (1.4%) and
production (4.3%) increasing at their fastest
rates for the last five years (BP Statistical
Review of World Energy, 2019). In Asia,
coal is seen as an affordable and abundant
resource and there is a growing demand in
Pakistan and Southeast Asian nations like
Indonesia, Vietnam, Philippines, and Malaysia
(Wood, 2019) despite increasing international
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awareness of the risks of global warming due to greenhouse emissions.

In the Philippines, coal continues to provide more than a third of installed capacity of
power plants which accounts for 35.3% (Lagare,2019). In the Quezon province, the existing
power plant in the town of Pagbilao are two units of 367.5 MW each; together, they produce an
approximately six billion kWh of electricity per year. The electricity generated by the two units is
fed to the Luzon grid through a 230kV transmission line (Varcas,2019). Moreover, another power
plant company is building a 1200 MW coal powerplant in the nearby town of Atimonan which
is said to be the first in the country to utilize High Efficiency Low Emission (HELE) technology
also known as ultra-supercritical power plant. For this, permits were in hand and resettlement
of 50 of 70 families living in the project site had been finished. The company is hopeful to
complete the construction by the fourth quarter of 2025. The construction of these power-plants
is being developed to build additional capacity to sustain and fulfill the country’s economic and
development need (Varcas, 2019).

However, the truth remains: coal is the most polluting source of energy which emits
twice as much as carbon dioxide as natural gas (US Energy Information Administration, 2020).
Globally, 800,000 people die prematurely each year due to direct or indirect effects of air
pollution, and million suffer from illnesses due to many harmful pollutants it emits into the air
such as sulphur dioxide (SO2), nitrogen oxide (NOx), particulate matter (PM) and other various
trace metals including mercury (Endcoal Team, 2017). These pollutants contribute to those
communities living near the mines more prone to reduced life expectancies and increased rates of
lung cancer, heart, and kidney disease (Burt et al., 2013). Moreover, NOx and SO2 released from
coal contribute to global warming and acid rain which can spread over a wide area killing fish
and plants. It is also the largest single source of mercury emissions which affects aquatic life and
contaminates fish because of neurotoxin.

In the Philippines, a Harvard University study estimated that 2,400 Filipinos are dying
from coal-related air pollution every year and at least 12% of workers employed in coal-fired
power plants have contracted lung diseases suspected due to inhalation of dust during mining
operations (Health Care Without Harm Inc. Asia [HCWHA], 2016).

As there is a plan to start a coal-fired power plant in the town of Atimonan, Quezon, this
qualitative study determined the impact of the coal-fired power plant in the lives of the
community people living around the area over the last 20 years.

The goal of this study is to enhance the capacity of the community in taking care of their
health and environment as they live close to a coal-fired power plant. The purpose of this study
was three-fold: first, it investigated the environmental and health conditions of the community
prior to the construction of the coal; second, it explored the current environmental and health
scenario among the residents in the community; finally, it generated new strategies on how to
protect the community in case a new coal-fired power plant will be established elsewhere.

The following are the research questions:
1. What was the environmental and health condition of the community before and after
building the coal-powered power plant in the community?
2. How do the respondents perceive the presence of coal-powered power plant in the
community?
3. What are the strategies that can help protect the community against coal-fired power
plant?
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Methodology

This is a phenomenological study which explored the experiences of the residents
staying in three different communities near the coal-fired power plant in the province of Quezon,
Philippines. It utilized health belief model as a theoretical framework which posits that optimal
behavior change can be achieved if messages are designed to target the respondents’ perception
of the severity and threat of the condition, weighing in of the benefits and barriers of change, and
the enhancement of self-efficacy to move towards behavior change. It was the goal of this study
to enhance the capacity of the community to watch out for each other’s health and welfare.

Snowball sampling was used in choosing the respondents from three communities
situated within the vicinity where the coal-fired powerplant was located. Respondents were
chosen based on the inclusion criteria where they must have lived as an adult (above 18 years
old) prior to the construction of the coal-fired power plant in 1994 and must willingly consent to
the in-depth and recorded interview which was conducted from November 19 until December
20, 2019. The main purpose and objectives of the study were thoroughly explained and was
reassured that they have an option to leave the interview room and not answer the questions
should it make them uncomfortable. Confidentiality of data collection was also emphasized. The
interview was conducted through a focused-group discussion and one-on-one approaches. Data
collection was deemed completed once saturation was reached, yielding a total of 10 interviews.
Of these, eight respondents were females and two were males with ages between 50 to 75 years
old.

Using Colaizzi method the data were transcribed and coded according to the research
questions posed by the study. Their verbatim statements were then translated into English for
presentation in this paper. The findings were validated through literature review, observation on
the participants during the interview, a walk-through in the community as well as examining the
epidemiological data found in the community health center and rural health units, respectively.
The research study was conducted in full conformance with Ethical Review Board (ERB) of
the Adventist University of the Philippines, the principles of the Declaration of Helsinki, good
clinical practice, and the laws and regulations of the Philippines. The identities of the participants
were kept confidential and only the study team had access to the interview data. The audio
recordings were deleted upon completion of the analysis.

Results and Discussion

Through re-reading the verbatim transcripts of the participants, significant statements and
phrases were extracted and formulated meanings were coded and arranged into themes.

Environmental and Health Condition of the Community Before and After Building the
Coal-Powered Power Plant in the Community

When asked about the condition of the community before the coal-powered power plant
was built, the emerging themes that came out were “clean, cool air,” “the sea is teeming with
fish,” and “few sicknesses in the community.”” With these responses, it can be deduced that before
the building of the coal-powered power plant, the residents live in a positive environment.
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“I' was born here; I was here before the plant started. Before that, the climate was

not that hot and there was no dust, now the environment is dusty- from the coal ash,
especially when the southwest wind comes here. Also, the heat is regular, very hot;

we haven t been getting rain for a long time. In those days, before the coal came, the
community here rarely gets sick, and there were a few of us here in the 1990s, not like
today, there are so many people already; those who work from other places, they come
here and stay, they got married here and decide to stay.”

“I was born here, our mother was a legitimate native here, when the plant was built,

I was pregnant with my son and already had nine children. This was a very nice
community. The sea breeze was cool. The place is quiet and not many people were getting
sick. In those days, we get our main food from the sea. We sell it and get money; loads

of fish. But now, we were told not to catch fish in the sea as it has become contaminated.
Our fishermen have to go quite far just to catch a few. Its very sad. Some of the men
decided to work in the city as their catch cannot sustain the family anymore. Also, the
heat is very bad and the ashes blown by the wind causes us allergies and asthma.”

“We have been living here for a long time before the coal plant. When the power plant
came, we noticed that the fishes were dying. Once you could see that the sea is teeming
with fish, but now it is empty; so, the women here have to work because there is almost
no fish left, there is nothing to sell. Right now, because the fish are affected, we have no
livelihood. The power plant does not offer a job, they promised they will but nothing
happened so far. Young people can no longer study because their parents are poor and
fish is our livelihood.”

The mining of coal and the disposal of its residues result in waste materials that are

harmful to humans, animals, and the ecosystem (Munawer, 2018). The various gases produced
by the coal combustion, such as sulphur dioxide (SO2), nitrogen oxide (NOx), Carbon Dioxide
(CO), hydrocarbons, and other elements such as mercury, arsenic, cadmium, etc., are released
into the atmosphere, causing air pollution, sea animal poisoning, and compromised water
systems in the community thus, resulting to disease and death (Union of Concerned Scientists
USA [UCSUSA], 2017). However, modern coal combustion system should not result in the
emission of serious smoke pollution problem, provided it is well regulated and the process of
“gastification” are well established to prevent ash-related problems (Ozer et al., 2017).

When asked regarding their personal experience about the changes in the community’s

health conditions comparing before and after the coal plant was established, the common themes
that came out were “people dying of heart attack and cancer,” “more cases of Asthma and
common colds,” “reduced lifespan.”

“My father was 70 years old when he died of lung cancer; my husband, was 40 years old
when he died, five years ago. He used to work at the plant, had breast cancer but later
died of pneumonia. When he was diagnosed with cancer, he was treated early. When the
plant was constructed, he was working there in the 1990s. There was another one who
works at the plant, also died due to lung disease. I knew many people who were working
there and who died - some of heart attack, others of cancer. The usual ailments here are
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cough and cold, asthma and rashes. Before the plant was constructed, we did not know of

anyone with breast cancer or skin disease.”

“There are many children here with asthma, before there were not so much here; they
said that asthma is in the genes but I don 't know why in our family we don't have asthma
but my grandson has (asthma).”

“My older brother was 60 years old when he had a heart attack, my elder sister had
cervical cancer and died at 61 years old. My husband was only 56 years old when he
died, he died of lung cancer. They all died here, lived here. There are many widows
here, husbands died of lung disease, lung cancer. Mostly are men, having lung cancer ...
maybe because of diving? Most of the disease here is also kidney disease, my nephew is
waiting for a kidney transplant...”

“Many of them have lung disease, there are many cases here of those who lose their voice
first go through the hoarseness and then die. Many are dying younger. There are those
who do not smoke but those who are hoarse and then die (enumerated names of persons
who died). My husband had a chest pain and then suddenly his voice became hoarse,
when we brought him to the Doctor, it was too late, he passed away. Apparently, it was
cancer.

The above responses corresponded with the epidemiological data from the community
health centers and rural health units, respectively. It was noted in the data examination that the
most common causes of morbidity were upper respiratory infections such as cough and colds,
asthma and skin allergies, while the number one cause of death is cardiovascular disease. Data
has shown that residents living within the vicinity of coal-fired power plants are most vulnerable
to the burdens of negative health conditions (Burt et al., 2013). In the evaluation report from 40
different studies, it was shown that the effects of exposure to particulate matters (sulfur dioxide,
nitrogen oxide), causes injury to the airways and lungs which leads to toxicity and inflammation
and eventual cell deaths. Respiratory symptoms, asthma, chronic obstructive pulmonary disease
(COPD), and lung cancer are very common conditions seen among residents in communities
exposed in particulate matter (US Environmental Protection Agency, 2009). Further, it was noted
that there was a decreased life expectancy among communities who are exposed to coal (Gohlke
etal., 2011).

Community’s Perception on the Presence of Coal-Powered Power Plant

The second research question dealt with the community’s perception on the presence
of coal-powered power plant. The responses were divided as some feel that the presence of
power plant enhanced their economic standing and that the infrastructure in the community
has improved. They now have a good road leading to town, people now have an easy access in
mobility and that the community has more money due to taxation.
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“In the community, the benefit is that the barangay regularly receives the Real Property
Tax, the barangay gets a share, 25%. The community tax would have been great if the
incumbent program had been good, if there was a specific direction on how to spend the
money. Sometimes the municipality gives and it is big when it comes. Just lately the tax
came to the community amounting to 75 million, it has to be spent within three years,
until now it has not been spent. A building is being built for the health center, a lying-in
center, but it is not yet completed.”

“Since the plant came, our roads are better and the mobility of the residents going to
town center, has improved. Our men were also given jobs in the plant.”

Some participants also acknowledged the positive effects the plant had in their lives but wished
that it was more sustainable. As the plant has been with them for more than 20 years, they felt
that some of the projects and programs that the management promised them are not visible
anymore.

“Before there was an environmental program; we learned about waste segregation,
everyone was taught because we did that for two years but then they did not continue
and of course we did not have enough capacity to continue. The community also has a
program but it is not enough. There was also an education program before where the
plant management took some of our children as scholars but then it did not continue.”

“There are always checkups here, but just check-up, we can't see the real problem
because we are not passed through laboratory examinations, as long as the doctor
checks, they wouldn 't know what your real illness is. They do it once a year through the
medical mission”

“Many people were helped, a lot of progress but it seems to be broken, like the trees
they have removed, so our air filtration is affected, they have taken the beautiful trees
that should be the source of housing. What's more, are they going to re-plant again if
they have destroyed all the plants there? Our community is being stripped off of plants,
slowly.”

It was reported that most of the communities living within a vicinity of coal-fired power
plants tend to verge on a lower income group (Wilson et al., 2016). Initially, residents may feel
an uplifting of their socio-economic status as more amenities are offered to them, especially in
the beginning of the plant operation however, continuous living in close proximity to a coal-fired
power plant always result in negative health and environmental consequences (Wilson et al.,
2016). This comes back to the question of economic benefits versus environmental and health
costs, in which it was noted in a partial study that there is sizable local health cost as compared to
a meagre local economic benefit of a coal-fired power plant in a community, and that it is best to
construct it away from a more populous, urban cities (Barrows et al., 2018).
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Strategies that can Help Protect the Community Against Coal-Fired Power Plant

In the final objective of this study, the researchers determined the best strategies to protect the
community against the effects of coal-fired power plant. The common themes that came out from
the interview were “sustainability of programs™ and “community capacity”.

“The community must have a regular, continuous dialogue before, during and after

the plant is constructed. I am not fully against the plant, but our rights to health and
clean environment must also be protected. A once-a-year activity to make us happy,
like gift-giving during Christmas or once-a-year medical mission, although they are
acknowledged, but it is not enough. At the end of the day, our health is suffering, our
fishes are dying, we suffer from bad smell coming from the emission. I think we deserve
better.”

“I think there has to be a good representative from the community to act as a
spokesperson, who is apolitical. A Memorandum of Agreement must spell out the
continuity of the health and environmental programs to be done on a regular basis. The
community must enhance their capacity to speak up and look out for each other’s welfare.
The community must have a full representation, especially in checking the quality of air,
water, of the sea and of our health.”

“The programs to monitor our health and environment must be sustainable and well
carried out.”

The opposing forces in this issue is clear: on one hand, advancing energy efficiency
is required to make the people’s lives more comfortable, and to serve the growing capitalistic
needs of the country; on the other hand, the lives of the people living within the vicinity of a
coal-fired power plant are at risk. They were promised good things in the beginning but seem
to end up taking the crumbs of what was left. The finding imply that lives will be better off if
emissions of poisonous gasses are strictly mitigated, or better still, to close the plant; however,
while the communities have little capacity to call for its closure, there is a need to safeguard
their lives against these pollutants and measures must be set in place to reduce the exposure. It is
then highly recommended that communities should educate themselves, to engage in organizing
and advocacy efforts to enforce accountability and social responsibility in energy production.
Further, they must be educated that they are free to voice out their opinions, to make informed,
individual choices and can engage in an advocacy for the development of stringent regulations
and improved corporate social responsibility.

As a result of this study, a module that involves enhancing community capacity
through community organizing, with the aim to ease the negative effects of coal to the
environment and health of the people residing within the vicinity of a coal-fired power plant
was created and is ready for implementation.
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Abstract

transiently increases the risk of primary cardiac arrest. This study focused

E xercise may have a lot of health benefits but sudden and vigorous exercise

on the effects of strenuous exercise in platelet count and bleeding time
among women as platelets also play an important role in the pathogenesis and
progression of cardiovascular diseases. With the objective to determine and compare
the platelet count and bleeding time (BT) of fifteen sedentary and ten physically
active women in two intervals, blood extraction and examination were done before
and immediately after one and a half kilometer-run. The bleeding time was not
significantly affected by the activity; however there was a significant difference in
the change of platelet count of sedentary women with statistically higher count than
physically active women rendering similar result with a previous study on men.
Further studies that include the platelet function such as adhesiveness, secretion and
aggregability that can help in the augmentation and advancement of information
linking platelets to exercise and CVD is recommended.

Keywords: clotting time, bleeding time, platelet count

Platelets, technically called
thrombocytes, are the smallest cells in the
blood whose main function is in hemostasis
which is a complex physiologic process that
maintains normal blood flow and would seal
the wound in cases of vessel injury to stop
bleeding by producing a clot or thrombus
which would eventually be dissolved as the
wound heals. Dysfunction in the hemostasis
system, which could cause hemorrhage or
thrombosis, can be life-threatening (Keohane
et al., 2016). Hemostasis is a three-step
process: primary hemostasis which includes
vasoconstriction and platelet activation,
secondary hemostasis in which the coagulation
factors are activated, and the tertiary is
fibrinolysis which is the process of dissolving
the clot as the new tissue regenerates to prevent
blood clot to healthy blood vessels (Gale,
2011). During damage to the blood vessels

platelets are activated and would rapidly
respond to the site to adhere to the damaged
wall and aggregate with other platelets to
form platelet plug to initially seal the wound
and stop the bleeding; the event would also
cause the platelets to secrete proteins and
other molecules to initiate thrombin formation
through the coagulation pathway (Keohane

et al., 2016) until the process of hemostasis

is complete which would result to restoration
of new tissue (LaPelusa & Dave, 2020). The
normal platelet count is 150 to 400 X 109/L
with average platelet counts slightly higher in
women than in men. Platelets may seem to be
insignificant because of its size (2-4um) but
they play a vital role in hemostasis (Keohane
et al., 2016) and in modulating inflammatory
reactions and immune responses (Garai

et al., 2017), therefore abnormalities and
deviations from its role could result to lethal
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consequences.

Studies comparing different exercise intensities regarding their effects on platelets
and the risk for developing cardiovascular diseases were arising this past decade. Regular
physical activity or exercise has been known to have many benefits on the individual and one
of those is it reduces the risk for cardiovascular diseases (Benefits of Physical Activity, 2020),
while sudden vigorous exercise can lead to cardiovascular complications. Physically inactive
people are at 50-fold increased risk of sudden death and at 100-fold increase risk in developing
myocardial infarction. The cardiovascular complications following acute strenuous exercise can
be accounted for the transient but significant increase in the platelet count and the activation of
its functions (El-Sayed et al., 2004). It has been established that platelet activation is closely
related to the secretion of growth factors and inflammatory mediators therefore leading to the
development of cardiovascular diseases (Heber & Volf, 2015). The elevated platelet count
is due to the release of platelets from the spleen, bone marrow, and lungs. During strenuous
exercise oxygen consumption is boosted, which would result in the generation of free radicals
and oxidative stress, which are associated to membrane damage, lipid peroxidation, and platelet
hyper-aggregation and would subsequently result in the coagulation pathway activation and its
activation is associated to accelerated clot or thrombus formation (El-Sayed et al., 2004).

In a study on the effect of exercise to the platelet aggregability and other cardiovascular
parameters, the data showed that the platelet aggregability was significantly increased following
acute, severe exercise in healthy subjects while the platelet aggregability in those who had
regular, moderate exercise showed a significant decrease (Pagar et al., 2012). Regular exercise
and physical conditioning may reduce the risk of major vascular thrombotic events and protect
individuals against cardiovascular diseases. Because platelets play a key role in thrombus
formation, the protective effect of exercise against cardiovascular diseases may be partially
due to alterations of platelet function. Results from previous study of men suggest that platelet
adhesiveness and aggregability are suppressed by moderate intensities of acute exercise and
exercise training (Wang et al., 1994). However, similar studies in which women subjects were
used have not been carried out, perhaps because of inconsistent results regarding the platelet
function during different phases of the menstrual cycle (Wang et al, 1997). Cardiovascular
disease mortality may be lower in women than in men (Bots et al., 2017), the women still must
take preventive measures to reduce the risk of the said disease. The objectives of this study are
to measure the pre- and post- exercise platelet count and bleeding time of the physically active
and sedentary women, to compare the effects of the intervention to the variables and to determine
to which group has significant findings. The result of this study will be beneficial to women
especially to those with antecedent factors for developing cardiovascular diseases.

Methodology
Research Design
This study used a quasi-experimental design (Harris et al., 2006). Quasi-experimental

design was deemed appropriate for the study because this study aimed to demonstrate causality
between the intervention and the outcome without using randomization of the sample.
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Population and Sampling Technique

Twenty-five healthy females within the age bracket of 18-30 years old were chosen
through snowball sampling technique. The participants were divided into two groups: a group
of ten physically active participants and another group of fifteen sedentary women. Women that
have habitual sustained exercise of at least three times a week comprises the physically active.
While sedentary group do not engage in any strenuous exercise except for day-to-day walking.
The participants allowed in the study were not taking drugs, vitamins (B9, C, D, E, K), birth
control pills, and alcohol and were free from any kinds of diseases such as diabetes and bleeding,
as well as menstruation.

Materials

Venipuncture was done for the platelet count and finger prick for the bleeding time. Blood
samples were extracted from the participants before undergoing strenuous exercise. Immediately
after both groups underwent acute strenuous exercise session in the form of running for one and
a half kilometers within the maximum time of seven minutes, blood was extracted again. Blood
samples were dispensed in EDTA tubes to measure platelet count and bleeding time was done by
fingerprick using a lancet to make a small-standardized wound and the duration of bleeding was
recorded.

Analysis of Data

Test results of the pre- and post- test were analyzed using using Levene’s test and T- test.
Levene’s test was used for equality of variances and t-test for equality of means.

Ethical Considerations
Ethical considerations were observed to ensure confidentiality and anonymity in handling
the data. Furthermore, before joining the study, the participants were given written informed
consent.
Results and Discussion
With previous study done on men being the subjects, the same result is also obtained in
this study conducted on women as subjects. The tables below show the data gathered in the pre-

and post- acute, strenuous exercise.

Table 1. Comparison the Variables Before and After Exercise of the Sedentary Women

N MEAN SD t p-value
PLATELET BEFORE 15 3516 82.95248 -7.198 0.00
AFTER 15 420.9333 102.10741
BLEEDING TIME  BEFORE 15 2.3507 0.63455 1398 0.184
AFTER 15  2.0573 0.58848
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As seen in the table above, there’s a statistical evidence that the platelet count of the sedentary
women was significantly affected by the strenuous exercise owing to the increased count, while
the bleeding time was not affected by the intervention given.

Table 2. Comparison the Variables Before and After Exercise of the Physically Active Women

N MEAN SD t p-value
PLATELET BEFORE 10 3198 47.11405 -3.009 0.014
AFTER 10 3485 52.27757
CLOTTING TIME  BEFORE 10  5.66 1.30396 1.593 0.146
AFTER 10 5.133 1.13797
BLEEDING TIME  BEFORE 10  2.378 0.77189 1.781 0.109
AFTER 10  2.017 0.40083

Table 2 is similar with the results of the sedentary women in which the bleeding time was
not affected by the strenuous exercise. The change in platelet count was significant but unlike
with the sedentary women, strenuous exercise only yielded to a minimal change in the platelet
count of the physically active women.

Table 3. Comparison of the Change in Each Variable of Sedentary and Physically Active Women

GROUP N MEAN SD df t p-value
CHANGE IN SEDENTARY 15  -69.3333  37.30505 23 -2.869 0.009
PLATELET PHY ACT 10 -28.7 30.16271
CHANGE IN SEDENTARY 15  0.2933 0.81283 23 -0.221 0.827
BT PHY ACT 10  0.361 0.64115

Base on the above results, there is a significant difference between the change in platelet
count of sedentary women and physically active women. More precisely, the change in platelet
count of sedentary women is statistically higher than the change in platelet count of physically
active women.

Significant increase in the platelet count is more pronounced in sedentary women than in
the physically active women. With both studies, evidence of gender differences as not a major
factor in platelet activation can be comprehended. Platelet count in all participants increased
after the acute, strenuous exercise while the results seen on the bleeding time of the participants
did not pose any consistent data trend. Although decreased individual bleeding time may be
observed. In this study only the platelet count changed significantly which may indicate that the
strenuous exercise may affect more the production of platelets and not on its function.

General studies show that acute exercise results in transient increase in platelet count.
This increase is caused by hemoconcentration and by platelets released from the liver, lungs
and importantly the spleen. Interestingly, platelets stored in the spleen have been reported to
be significantly larger than normal circulating platelets. Evidently, platelet count is directly and
indirectly affected by physical activity or inactivity. In this regard, several mechanisms and
cell or tissue types are supposed to contribute to the observed effects. Acute exercise results in
increased levels of catecholamines as well as increased shear and oxidative stress, all of which
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are known to activate platelets (Heber & Volf, 2015). This is especially relevant as artery flow
and shear rate increase in parallel to exercise intensity.

On the other hand, a study done by Wang and colleagues (1997) was the first report to
clearly demonstrate that the intensity of acute exercise is an important factor affecting blood
platelet function citing that moderate exercise tends to desensitize platelets, whereas strenuous
exercise can potentiate either in healthy subjects or in patients with stable angina and that
exercise effect is more pronounced in the sedentary than in the physically active. Kestin et al.
(1993) found that strenuous exercise could activate platelets, as assayed by the presence of
activation-associated surface antigen on platelets. Their findings were consistent with part of
this study’s results that there is more pronounced sudden platelet rise after the acute, strenuous
exercise in the sedentary women than those women who are physically active.

On one hand, the enhanced platelet count or platelet activity in severe exercise may
accelerate the formation of hemostatic platelet plugging and lead to shortened bleeding time.
This may cause thrombosis in the coronary microcirculation and thus augment the risk of
primary cardiac arrest. On the other hand, a study on moderate exercise explained that moderate
exercise may reduce the risk of thrombotic events because it decreases platelet adhesiveness
and aggregability. Therefore, it is of special interest that the effects of exercise on platelet
function show obvious similarities to outcomes from epidemiologic studies on the impact of
exercise on the development of cardiovascular events where it has been shown that vigorous
exercise transiently increases the risk for myocardial infarction. This obvious parallelism poses
the intriguing question if the assessment of platelet function in response to acute and habitual
exercise might help to predict the beneficial effects of physical activity on the development
of CVD. Although this is speculative at the moment, clearly more research is required on this
highly relevant topic as well as on the mechanisms that are involved in the modulation of platelet
function by habitual exercise.
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Abstract

idely acknowledged, healthcare is demanding due to the increasing

workload and shortages of nursing staff. Compared to other health

care professionals, nurses have high burnout rates thus posing major
concerns leading to adverse effects on clinical outcomes. This descriptive-
correlational study investigated the influence of resilience towards professional
burnout among registered nurses. One-hundred and fifty qualified nurses answered
a constructed survey questionnaire. The statistical treatment used was the mean,
standard deviation, t-test, Pearson Correlation, and ANOVA. The reliability of the
instrument was resilience of 0.888 and professional burnout of 0.840. The study
revealed high resilience among nurses and an average level of professional burnout
in the workplace. Analysis of the sub-variables of professional burnout revealed
nurses experience an average level of emotional exhaustion, personal achievement,
and scored a low level in depersonalization. There was a negative relationship
between resilience and professional burnout and there was no significant difference
in professional burnout in terms of sex and age. High level burnout was noted
among nurses aged 35-41 years and above, those working in the accident and
emergency unit, and those with clinical experience of 10 years or more. The study
recommends nursing administrators to conduct continuous professional education
enhancing resilience among nurses and to create a work environment according to
the nurse-patient ratio, appropriate working hours and workload. Further research is
recommended using a qualitative research design to further understand the effect of

burnout among nursing staff wellbeing.

Keywords: resilience, professional burnout, registered nurses, emotional exhaustion

It has been widely acknowledged that
healthcare is demanding due to the increasing
workload and shortages of nursing staff.
According to Tay et al. (2014), the incidence
of burnout ranged from 30% to 80% according
to international researches. In 2013, a study
on nurses’ turnover was released by the
National Health Service (NHS) in England
due to burnout. The Royal College of Nursing
reported in a 2013 study, out of 10,000 nurses,
62% considered resigning due to burnout.
Sixty-one percent cited hectic schedules as a

deterrent to excellent quality treatment, and
83 percent claimed that 5,000 nurses who left
the profession in three years are due to the
increasing workload.

Across the world research studies
resulted as follows: A cross-sectional research
done in 10 European countries sampled 23,159
surgical and medical staff resulted to elevated
nursing burnout rates in separate countries:
40% in Ireland, 42% in England, 24% in
Norway 22%, in Finland, 25% in Belgium,
30% in Germany, 40% in Poland, and 29%
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in Spain (Ezenwaji et al., 2019). Waddill-Goad (2019) research noted CBC Radio Canada's
report had 40% of nurses in Canada who engaged in burnout research stated that 25% would not
allow families or loved ones to work in the hospital due to the workload and highly demanding
environment. A 2013 study conducted by the Michigan Center for Nursing resulted 42% of
nurses wanted to leave after one to ten more years in their profession while a survey of 16 Asian
countries in Asia found that nurses had a high burnout rate from 34.6% to 61.5% (See et al.,
2018).

Rushton et al. (2015) investigated the relationship between nurses’ moral distress,
resilience, and burnout among 114 patients in the high-intensity unit. Statistical analysis was
used to establish correlations between measurements of scale and to identify independent
variables correlated with burnout. The results showed resilience and burnout have a significant
relationship and that further studies with an increase population size be done.

Since there were limited studies here in the Philippines, this research investigated
the relationship between resilience and burnout among nurses. Specifically, it answered the
following questions:

1. What is the level of resilience among the respondents?

2. What is the level of burnout among the respondents in terms of
a. Emotional exhaustion
b. Depersonalization
c. Personal Achievement
3. Is there a significant relationship between resilience and burnout among the respondents?
4. TIs there any significant difference in professional burnout when considering sex, age,
clinical area, and clinical experience
Resilience

Hsieh et al. (2015) defined resilience as the ability to adjust positively and effectively
to difficult circumstances or adversity, and can occur in individuals or families while Thomas
and Asselin (2018) examined it primarily in comparison to people and conceived as an ability or
characteristic, a set of features or intrinsic force, or a complex and dynamic process involving
internal and external protective factors between people and their setting.

Internal resilience-promoting factors are correlated with individual personal,
intrapersonal characteristics including faith or belief optimism, self-confidence, compassion,
awareness, hope, self-efficacy, coping, self-care, power, versatility, sense of purpose, adaptability
and (Thomas & Revell, 2016). Factors fostering societal or environmental resilience relate
to defensive mechanisms specific to the person and include social networks and services,
organizational support and resources, and role models and have been allocated to enhance
resilience and have formed resilience-building approaches aimed at maintaining and enhancing
internal and external assets to help resolve and adapt to challenges.

Smith and Yang (2017) argued that high levels of nursing resilience were associated with
increased overall well-being, improved the professional quality of life, working relationships,
psychological health, and increased job satisfaction while Delgado et al. (2017) examined the
relationship between resilience and emotional labor utilizing an integrative literature review
design. They claimed that nursing emotional work involves handling clients, and colleagues'
emotional demands. Building resilience is an important strategy to mitigate the burnout resulting
from ongoing exposure to these demands; however, there is a limited understanding of resilience
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in the sense of emotional nursing work thus they utilized studies published from 2005 to 2015
from CINAHL, PsycINFO, Medline, and Scopus electronic databases resulting no significant
relationship between resilience and emotional labor thereby suggesting more resilience
interventions be explored.

Ren et al. (2018) explored resilience among nurses in China. A cross-sectional survey
design was used among 1356 nurses from 11 general hospitals in Guangzhou, China. Results
showed a low level of nurse resilience and that they could not effectively cope with job
challenges and recover from adversity. Strengthening self-efficacy, choosing active coping,
decreasing job stress, and enhancing educational training can effectively improve their resilience.
Koen et al. (2011) investigated the prevalence of nursing resilience through a cross-sectional
study utilizing 312 nurses working in public and private hospitals in South Africa resulted to
three levels of resilience: 10% of participants manifested low resilience, 47% moderate resilience
and 43% high resilience. Nurses in private health care had significantly (small practical effect)
higher levels of resilience than nurses in public health care.

Burnout

Burnout syndrome is a serious consequence of prolonged work-related exposure to
stressors and was first developed in the early 1970s to describe the physical and mental decline
phase of professionals working in areas such as health care, teaching, social work or emergency
legal services (Lee et al., 2014). It was consequently characterized as a prolonged reaction to
chronic work stress concerning three dimensions: emotional exhaustion, depersonalization, and
low performance and professional failure emotions otherwise recognized as lack of personal
accomplishment (Hayes et al., 2013) and according to Chang and Chan (2013), the incidence
of nursing burnout associated with occupational stress is high and reported that factors such as
age, years of experience, management structure, lack of competent staff, diverse and demanding
patients, and inadequate clinical supervision are associated to burnout. Others include increased
workload, stress, underappreciated work, and underpaid work, poor management, conflict with
staff, recognition of responsibility, lack of support, conflict with physicians, and work and family
conflict.

Research in various countries resulted as follows: Li et al. (2014) found that the
strongest predictors of physical health problems among nurses in Japan are excess workload
and the number of people residing at home, while the best predictors of mental health problems
were the probability of leaving the current nursing situation and lack of workplace assistance
while Lasebikan and Oyetunde (2012) investigated the prevalence and factors associated with
nursing burnout in Nigeria that the GHQ-12 determined the presence of psychiatric morbidity
and resulted a high level of burnout was identified among 9.1% of the respondents in terms
of emotional exhaustion, 29.2% in terms of depersonalization and 40.0% in terms of reduced
personal accomplishment. Lahana et al. (2017) sampled 180 public health center nurses in
Greece and studied burnout dimensions of emotional exhaustion and depersonalization were
at high levels while personal accomplishment was at low levels. Female nurses had a higher
personal accomplishment score than men. Marital status, daily routine, and relationships with
supervisors were significantly related to emotional exhaustion and personal accomplishment and
professional experience with higher levels of emotional exhaustion and depersonalization.

In different sectors theses reseach were as follows: Katyal (2013) compared the burnout
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level among nurses in Government and private hospitals. The results showed government
hospital nurses had a high level of burnout, significantly higher emotional exhaustion, and
depersonalization compared to those working in private hospitals; however, they did not differ
significantly with respect to personal accomplishment. Cishahayo et al. (2017) determined the
level of nursing burnout in the ICU and Emergency Department. By utilizing a quantitative
research approach and a descriptive cross-sectional research design, 60 nurses were sampled and
found a high level of burnout among 61.7% of the respondents, high workload and turnover, high
emotional exhaustion (48.3%), high depersonalization (25%) and low personal accomplishment
(50%).

In establishing the relationship between resilience and burnout, a descriptive study by
Kutluturkan et al. (2016) was conducted among 140 oncology nurses. A relationship existed
between emotional exhaustion and perception of future; depersonalization was related to self-
perception and structured style and; and personal accomplishment was related to the perception
of future, structured style, and self-perception. There was a significant relationship between
resilience and burnout while Xie et al. (2011) investigated the relationship between resilience
and burnout among 1,061 nurses in hospitals in China and resulted a high level of burnout and
a moderate level of resilience, negative correlation on resilience towards burnout, negative
relationship between burnout symptoms and resilience has been demonstrated, and this informs
the role of resilience in influencing burnout.

Methodology
Research Design

This quantitative study used descriptive-correlational design to examine the resilience
and professional burnout among registered nurses in the Philippines. The statistical treatment
used were: the mean of the absolute values of the numerical differences between statistical data
to determine values correlating to the sample population; standard deviation, t-test, Pearson
Correlation, ANOVA, and Statistical Package for Social Sciences (SPSS) version 22 to analyze
the data. Question one and two were answered by using mean and standard deviation. Question
three was answered by correlation using Pearson Correlation Coefficients to determine the
relationship based on their strength and direction of resilience and professional burnout. Question
four was answered by using ANOVA and T-Test to assess the differences between registered
nurses’ burnout when considering sex, clinical area, and clinical experience.

Population and Sampling Techniques

The study was conducted in a selected hospital in the Philippines and utilized sampling
technique to sample 150 nurses. The inclusion criteria for the respondents will: a) a graduate of
BSN program and an RN, b) must be in the job order, nurse I, or nurse II position. The exclusion
criteria for the respondents are a) nurse supervisors and nurse administrators, b) nursing
attendants.
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Table 1. Demographic Profile of the Respondent

Demographic Variable Frequency Percent
Age 21-27 Years 47 31.3
28-34 Years 68 453
35-41 Years 35 233
Sex Females 104 69.3
Males 46 30.7
Clinical Area Medical Unit 65 433
Surgical Unit 36 24.0
Emergency Unit 11 7.3
Intensive Care Unit 38 253
Clinical Experience 1-4 Years 89 59.3
5-9 Years 26 17.3
10+ Years 35 23.3
Total 150 100.0
Instrumentation

There are multiple questions for each of these subscales and responses are in the
form of a frequency rating scale 1 (never) to 5 (Always). Studies have shown that reliability
measurement based on internal consistency by using Cronbach Alpha. Table 2 shows the
Cronbach Alpha of the questionnaires used in the study:

Table 2. Reliability of the Questionnaire

Items NO Cronbach Alpha
Resilience 14 .888
Professional Burnout 21 .840
Emotional exhaustion 6 874
Depersonalization 7 .803
Personal Achievement 8 .832

In determining the strength of the relationship, Cohen’s (1998) absolute correlation
valves was utilized where r = .10 to .29 meaning small or low, r = .30 to .49 is medium or
moderate and larger r = .50 to 1.0 is large or high and interpreted were used furthermore in
determining the significant difference value where .01 = small effect, .06 = moderate effect, .14
= large effect. All these Likert scales are based on Vagias’ (2006) Likert scale recommendation.
Tables 3 and 4 contain the scaled response and qualitative descriptor.
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Table 3. Scoring System for Resilience

Numerical Scale Average Scaled Qualitative
Scale Weight Response Descriptor
5 4.5-5 Always Very High
4 3.5-4.49 Often High
3 2.5-3.49 Sometimes Average
2 1.5-2.49 Rarely Low
1 1-1.49 Never Very Low
Table 4. Scoring System for Professional Burnout
Numerical Scale Average Scaled Qualitative
Scale Weight Response Descriptor
5 4.5-5 Always Very High
4 3.5-4.49 Often High
3 2.5-3.49 Sometimes Average
2 1.5-2.49 Rarely Low
1 1-1.49 Never Very Low

Ethical Considerations

Ethical approval was sought from the institutional ethical review center of both the
reseachers’ affiliate as well as the sample’s affiliate. The ethical considerations observed in this
study are informed consent, voluntary participation, deception, bias and misrepresentation,
confidentiality and plagiarism. The respondents willingly participated in the study and no
one was under any compulsion and were informed their right to withdraw from the study had
they wish to. Upon approval, inform consent was sought from the respondents who partook
in the study. The purpose was clearly explained to eliminate deception. The researchers
ensured personal biases would not influence the interpretation of the data gathered and that the
confidentiality of their response be observed by safeguarding each respondent’s identity and that
no information could be directly traced to or linked to them. Furthermore, all references were
appropriately acknowledged and ensured to steer clear of plagiarism. All eligible registered
nurses received a copy of the questionnaire. Upon their completion, questionnares were

collected and sealed.

Results and Discussion

Resilience was quantified using 14 questions. The overall scaled response for resilience
was often a qualitative descriptor as high (M = 3.9105, SD = 0.4941). In a detailed analysis, the
highest scored item was my life has meaning, with a scaled response of always and qualitative
descriptor as high (M =4.35, SD = 0.803). The lowest scored item was I take things in stride,

with a scaled response of sometimes and qualitative descriptor as average (M = 3.49, SD = .653).
This, therefore, implies that nurses have a high level of resilience in the workplace. These results
contradict the study of Ren et al. (2018) and that nurses had a low and average level of resilience
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because the study was conducted in China among 1,356 from 11 general hospitals.

Table 5. Resilience of the Respondents

Item Mean Std. Scaled Qualitative
Deviation  Response Descriptor

My life has meaning 4.35 .803 Often High
I am determined 4.05 .628 Often High
I keep interested in things 4.05 .659 Often High
When I'm in a difficult situation, I can find  4.02 781 Often High
my way out of it
I can find something to laugh about 3.95 736 Often High
I can get through difficult times because 3.92 .681 Often High
I've experienced difficulty before
I feel proud that I have accomplished 3.91 .900 often High
things in life
I am friends with myself 3.91 1.016 Often High
I have self-discipline 3.91 .893 Often High
In an emergency, I'm someone people can ~ 3.84 15 Often High
generally rely on
My belief in myself gets me through hard ~ 3.81 .870 Often High
times
I feel that I can handle many things at a 3.79 701 Often High
time
I manage one way or another 3.76 .682 often High
I take things in stride 3.49 .653 Sometimes Average

Resilience 3.9105 0.4941 Often High

4.5-5 Always; 3.5-4.49 Often; 2.5-3.49 Sometimes; 1.5-2.49 Rarely, 1-1.49 Never.

Emotional exhaustion was quantified using six-question items. The overall scaled
response for emotional exhaustion was sometimes, qualitative descriptor as average (M =
2.804, SD =0.5170). In a detailed analysis, the highest scored item was working with people
all day long requires a great deal of effort with a scaled response of sometimes and qualitative
descriptors as average (M = 3.45, SD = 0.879). The lowest-ranked item was I feel like I am at
the end of my rope with a scaled response of rarely, qualitative descriptor as low (M = 2.29,

SD = 0.854). The results are contradicting with Cishahayo et al. (2017) study that emotional
exhaustion is high amongst nurses because the study was conducted among sixty nurses limited
to ICU and emergency department.
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Table 6. Emotional Exhaustion

Item Mean Std. Scaled Qualitative
Deviation  Response Descriptor

Working with people all day long requires ~ 3.45 .879 Sometimes Average
a great deal of effort
I feel emotionally drained by my work 3.13 678 Sometimes Average
I feel work too hard at my job 2.74 755 Sometimes Average
It stresses me too much to work in direct 2.62 753 Sometimes Average
contact with people
I feel frustrated by my work 2.59 615 Sometimes Average
I feel like I am at the end of my rope 2.29 .854 Rarely Low
I feel proud that I have accomplished 3.91 900 often High
things in life

Emotional Exhaustion 2.804 5170 Sometimes Average

4.5-5 Always; 3.5-4.49 Often; 2.5-3.49 Sometimes; 1.5-2.49 Rarely, 1-1.49 Never.

Depersonalization was quantified using seven questions. The overall scaled level of
depersonalization was low and qualitative descriptor as rarely (M = 2.3076, SD = 0.5953). In a
detailed analysis, the highest-ranked item was I really don’t care about what happens to some
of my clients and qualitative descriptor as high and with a scaled response of often (M = 4.05,
SD = 0.926). The lowest-ranked item as | have become more insensitive to people since | have
been working qualitative descriptor as low and with a scaled response of rarely (M = 2.18, SD
=1.017). The study contradicted Katyal’s (2013) study that depersonalization was high. This
implies that nurses perceived their depersonalization in terms of burnout as low because the
study compared government and private hospitals.

Table 7. Depersonalization (n = 150)

Item Mean Std. Scaled Qualitative
Deviation Response Descriptor

I really don’t care about what happens to 4.05 .826 Often High
some of my clients
I feel tired when I get up in the morning 2.61 940 Sometimes Average
and have to face another day of work
I am at the end of my patience at the end 2.45 .856 Rarely Low
of my workday
I have the impression that my clients 2.39 740 Rarely Low
make me responsible for some of their
problems
I am afraid that this job is making me 2.39 1.140 Rarely Low
uncaring.
I feel I look after certain clients imperson-  2.19 .800 Rarely Low

ally as if they are an object
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I have become more insensitive to people ~ 2.18 1.017 Rarely Low
since | have been working
Depersonalization 2.3076 0.5953 Rarely Low

4.5-5 Always; 3.5-4.49 Often; 2.5-3.49 Sometimes; 1.5-2.49 Rarely, 1-1.49 Never.

In terms of personal achievement, eight questions were used to quantify the data. The
overall mean of personal achievement was average with a scaled response of sometimes (M
=2.65, SD =0.4999). In a detailed analysis, the highest-ranked item was I accomplish many
worthwhile things in this job, however, it is qualitative descriptor as average, with a scaled
response of sometimes (M = 2.69, SD = 1.031). The lowest-ranked item was I feel refreshed
when I have been close to my patients/clients at work with a scaled response of rarely and
a qualitative descriptor of low (M =2.27, SD = 0.672). This implies that nurses’ perception
of personal achievement was low. This result is consistent with the study of Lasebikan and
Oyetunde (2012) where nurse’s personal achievement was low.

Table 8. Personal Achievement (n = 150)

Item Mean Std. Scaled Qualitative
Deviation  Response Descriptor

I accomplish many worthwhile things in 2.69 1.031 Sometimes Average
this job

I feel full of energy 2.37 710 Rarely Low
I am easily able to understand what my 2.23 .689 Rarely Low
patient/client feel

I look after my patient/ client problems 2.23 .657 Rarely Low
very effectively

In my work, I handle emotional problems  2.35 .655 Rarely Low
very calmly

Through my work, I feel that [ have a pos-  2.33 719 Rarely Low
itive influence on people.

I am easily able to create a relaxed atmo- 2.35 .695 Rarely Low
sphere with my patients/ clients

I feel refreshed when I have been close to  2.27 672 Rarely Low

my patients/clients at work

Personal Achievement 2.65 499936 Sometimes Average
4.5-5 Always; 3.5-4.49 Often; 2.5-3.49 Sometimes; 1.5-2.49 Rarely, 1-1.49 Never.

The overall level of professional burnout among nurses was average with a scaled
response of sometimes (M = 2.96, SD = 0.304). In ranking the sub-variables of professional
burnout, it was noted that emotional exhaustion was average (M = 2.80, SD = 0.517), the
personal achievement was average (M = 2.65, SD = 0.4999) and depersonalization was low (M
=2.31, SD = 0.595). This implies that nurses have an average level of professional burnout,
specifically looking at emotional exhaustion. This study is consistent with the study of Cishahayo
et al. (2017) where professional burnout is found to be high among nurses.
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Table 9. Professional Burnout

Item Mean Std. Scaled Qualitative
Deviation  Response Descriptor
Emotional Exhaustion 2.8042 0.5170 Sometimes Average
Personal Achievement 2.6492 0.4999 Sometimes Average
Depersonalization 2.3076 0.5953 Rarely Low

Professional Burnout 2.9604 0.3042 Sometimes Average
4.5-5 Always; 3.5-4.49 Often, 2.5-3.49 Sometimes; 1.5-2.49 Rarely, 1-1.49 Never.

Relationship Between Resilience and Professional Burnout

Pearson correlation coefficient was used to examine the relationship between resilience
and professional burnout. The relationship between resilience and professional burnout showed
a negative relationship (r =-.026, p =.751) at a 95% confidence interval. This means that the
higher the resilience the lower the professional burnout of the registered nurses. The study fails
to rejects the null hypothesis that there is no significant relationship between resilience and
professional burnout. The study was consistent with the st udy of Xie et al. (2011) that there was
a negative relationship between resilience and professional burnout.

Table 10. Correlations

Professional Burnout

Resilience Pearson Correlation -.026
Sig. (2-tailed) 751
N 150

The Difference In Professional Burnout Considering Sex

An independent-samples t-test was conducted to compare the sex scores for males and
females on professional burnout. There was no significant difference in scores for males (M
=2.94, SD = .358) and females (M =2.97, SD = .0278; t (148) =.686, p = .494, two-tailed).
The magnitude of the differences in the means (mean difference = .05396, 95% CI: .14365 to
-.06963) at equal variance assumed. This study fails to reject the null hypothesis that there is no
significant difference in sex when considering professional burnout.

Table 11. The Difference of Professional Burnout Considering Sex

T .686
F 1.470
Sig. 494
df 148
v Not Significant

1V = Qualitative Descriptor, S= Significant, NS= Not Significant
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The Difference in Professional Burnout Considering Age

A one-way between-groups ANOVA was conducted to explore the impact of age on
professional burnout. Participants were divided into three groups according to their age Group
1: 21 to 27 years; Group 2: 28 to 34 years; Group 3: 35 to 41years. There was a statistically
significant difference at the p > 0.07 level in professional burnout score the age group: F = 5.175.
Despite reaching statistically significant the actual difference in mean score between the groups
was large. The effect size, calculated using eta squared, was .107. Post- hoc comparison using the
LSD test indicated that the mean score for Group 3 (M = 3.08, SD = 0.24) significantly different
from Group 1 M =2.97, SD = 0.311) and Group 2 (M = 2.89, SD =.311). The study rejects the
null hypothesis that there is no significant difference in professional burnout when considering
age.

Table 12. ANOVA on Age
Sum of  df Mean F Sig.

Squares Square
Between 907 2 454 5.175  .007
Groups
Within 12.882 147 .088
Groups
Total 13.789 149

Table 13. Multiple Comparisons on Age

| Dependent Variable: Professional Burnout

95% Confidence Interval

(I) Age Mean Diff Std. Error Sig. Lower Upper Bound
Bound
28-34 years 21-27 Years -.086 .0562 1273 -19710 .02485
35-41 Years  -.19698* .0616 .0017  -31852 -.07511

* The mean difference is significant at the 0.05 level.
The Difference in Professional Burnout Considering the Clinical Area

A one-way between-groups ANOVA was conducted to explore the impact of the clinical
area on professional burnout. Participants were divided into four groups according to their
clinical area. Group 1: Medical unit; Group 2: surgical unit; Group 3: Emergency unit and Group
4: Intensive care unit. There was a statistically significant difference at the p > 0.004 level in
professional burnout score the clinical area: F = 4.633. Despite reaching statistically significant
the actual difference in mean score between the groups was small. The effect size, calculated
using eta squared, was 0.104. Post- hoc comparison using the LSD test indicated that the mean
score for Emergency unit (M = 3.13, SD = 0.222) significantly different from intensive unit (M
=3.02, SD = 0.290), surgical unit (M = 3.02, SD = 0.366) and medical unit (M = 2.86, SD =
0.259). The study rejects the null hypothesis that there is no significant difference in professional

burnout when considering the clinical area.
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Table 14. ANOVA on Clinical Areas

Sum of df Mean F Sig.
Squares Square
Between Groups 1.199 3 400 4.633 .004
Within Groups 12.591 146 .086
Total 13.789 149

Table 15. Multiple Comparisons on Clinical Areas

| Dependent Variable: Professional Burnout

95% Confidence Interval

(I) Clinical Area Mean Diff Std. Error  Sig. Lower Upper Bound
Bound
Emergency Medical .270470%* .09574 .005 .08124 45968
Unit Unit
Surgical 1156806 10117 255 -.08427 31563
Unit
Intensive 1136478 .10054 260 -.08506 31236
Care Unit

* The mean difference is significant at the 0.05 level.
The Difference of Professional Burnout Considering Clinical Experience

A one-way between-groups analysis of variance was conducted to explore the impact
of clinical experience on professional burnout. Participants were divided into three groups
according to their clinical experience. Group 1: 1 to 4 years; Group 2: 5 to 9 years; and Group
3: 10 years and above. There was a statistically significant difference at the p> 0.002 level in
compassion fatigue score the age group: F= 6.337. Despite reaching statistically significant the
actual difference in mean score between the groups was moderate. The effect size, calculated
using eta squared, was 0.086. Post- hoc comparison using the LSD test indicated that the mean
score for 5-9 years (M=3.0696, SD=0.3395) significantly different from 10years and above
(M= 3.0590, SD=0.2077), and 1-4 years (M= 2.8898, SD= 0.3080). The study rejects the null
hypothesis that there is no significant difference in professional burnout when considering
clinical experience.

Table 16. ANOVA on Clinical Experience

Sum of df Mean Square F Sig.
Squares
Between Groups  1.094 2 547 6.337 .002
Within Groups 12.695 147 .086
Total 13.789 149
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Table 17. Multiple Comparisons on Clinical Experience

| Dependent Variable: Professional Burnout

95% Confidence Interval
(I) Clinical Experience = Mean Diff Std. Error Sig. Lower

Bound Upper Bound
10+ Years 1-4 Years .193955%* .05863 .004 0534 2851
5-9 Years -.01055 .07609 .890 -.1609 1398

* The mean difference is significant at the 0.05 level.

The study sought to find the relationship between resilience and professional burnout
among nurses and found that nursing resilience is high implying they have built a high mental
and emotional resilience to cope with their work environment because of increasing workload
and lack of staff.

In terms of professional burnout, the study concluded that nurse experience a moderate
level of professional burnout, specifically highlighting emotional exhaustion as moderate,
showed negative relationship between resilience and professional burnout thus when a nurse’s
resilience level increases, their professional burnout decreases. The findings also revealed no
significant difference in professional burnout when sex is considered; however, nurses aged 35 to
41 years experienced a higher level of burnout as compared to other age groups. Those working
in accident and emergency unit also had a higher level of burnout as compared to those in
medical, surgical and intensive care units. Lastly, nurses with clinical experience of 10 years and
above had a higher level of burnout compared to those with less years of clinical experience.

The study recommends that nursing administrators should conduct continuous
professional education to enhance resilience among nurses. Secondly, nursing administrators
should create a work environment that is in accordance with the nurse-patient ratio, appropriate
working hours and appropriate workload. This would help in decreasing the nurse’s burnout.
Further research should be done using a qualitative research design to better understand the effect
of burnout on nursing staft wellbeing.
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Abstract

who have impaired hearing, mostly due to a lack of effective communication.

Individuals who have disabilities tend to neglect their oral health, especially those

This study assessed the oral health status of selected deaf students in
CALABARZON based on their knowledge, attitude, and practices on oral health. A
total of 58 respondents answered a questionnaire followed by a mouth examination
and used a descriptive — correlational design to analyze the data gathered. Based
on the results, the level of Oral Hygiene Practices signifies a low - very low result
of their DMFT/dmft rates while their Oral Hygiene Knowledge showed a higher
output similar to the Oral Hygiene Attitude. The findings revealed that the higher
the level of oral hygiene practices, the lower the results of their DMFT/dmft
rate are. Furthermore, the study revealed that the participants, although deaf, are
knowledgeable, well informed to process the right information that they know about
oral health, and are capable of how to properly take good care of their oral hygiene,
specifically their teeth. Hence, it is recommended to conduct a seminar about basic
dental regimen and proper nutrition to the educators of the deaf students to utilize the
modules formulated by the researchers for the deaf students’ use.

Keywords: DMFT/ dmft rates, Oral hygiene knowledge, attitude, and practicesn

People with hearing problems like
children and younger adults appear to be
underprivileged of dental health than their non
- disabled counterparts. It is a prime feature
for all children and those with special needs
to have good dental health because dental
care influences an individual’s aesthetics
and conversations. To define it has a strong
foundation of biological, mental, and
community projections (Suma, 2015).

Improper dental care affects the normal
function of the teeth, thus infection in the oral
cavity has a direct impact on the physical and
mental performance of an individual (Mustafa
et al., 2018). As claimed by the 2015 United
Nations report on individuals with health
issues in Asia and the Pacific, 12.9% of the

1,442,586 claims that persons with disabilities
in the Philippines are categorized with hearing
disability. There is only a small portion of the
total population acquired by the deaf, and yet,
it reached up to almost 1.5 million (Malik,
2016).

Hearing problems primarily destroys
communication. Individuals with hearing
problems are at risk of having dental
problems because of unclear and inadequate
communication with the dental personnel.

The scope of disturbance relies on age on
onset, training, and embracing of the disability
(Samnieng, 2014) Hearing impairment

is an unrevealed handicap that leads to
communication division which might hamper
knowledge transfer. That was proven and
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showed in the results of Tugeman et al.’s (2016) study between individuals aged 7-14 years old,
hearing-impaired children had substandard oral health knowledge, poor oral hygiene practice,
and inflated plaque maturity.

There is an alarming situation for dental diseases among hearing and speech impaired
children because they receive less general care as well as oral care than the normal population.
Hence, efforts should be produced to uplift the parents and teachers in the school of these young
individuals to nurture and upgrade their oral health. Very young individuals and those who are
living in various institutional homes are mainly supported by parents, siblings, or nursing aids
for general care including preservation of oral hygiene. Most of the caretakers do not have the
required knowledge to appreciate the importance of dental hygiene and the proper diet of the
disabled. These children may be more vulnerable to dental caries if they lodge in at home and
indulge with cariogenic snacks and other unhealthy and unacceptable eating habits (Shivakumar,
2018).

As claimed by RV Integrated School for the disabled, there is a total of 76 speech and
hearing-impaired children, 47 males and 29 females, age 5 to 18 years of both genders were
surveyed and details about their dental hygiene application, previous dental visit, and oral health
knowledge were secured through a survey questionnaire. The results revealed that around 61% of
the children had never visited a dentist, and 17.11% of them brushed with a minimum of one to
two times daily respectively. 42% of the children had dental caries, and gingivitis was noticed in
35% of the children and malocclusion in 19% of them (Suma, 2015).

Knowledge about oral health is the indication to arrest dental health problems and
schools are the best place to teach school-age children about preventive dental health practices
and through them learning can outstretch their families and community members as well
(Sandeep et al., 2014). Dental care is created to be an extremely unfulfilled health care necessity,
especially among individuals with special needs. Their dental health may be mistreated because
of the focus on their health conditions, other major diseases, or limited access to oral health care.
Moreover, dental care is sought only on an emergency foundation. Their dental needs are said
to be extremely underserved due to health care neglect by caretakers, parents, communication
division, or socioeconomic issues. Learning research has revealed that these hearing-impaired
young individuals can modify their attitudes about oral hygiene routine measures if only given a
little bit of motivation and support by professionals (Tariq et al., 2017).

Hard-of-hearing children acquire poor oral health care and may have increase vague
untreated needs. This could be seen by their inability to participate with the dental treatment and
also inadequate knowledge and awareness about oral health care due to communication barriers
(Vinay, 2019). In a handicapped community like hearing-impaired children, both dental and oral
health awareness were highly disregarded thus, they would only rely on their parents and/or
guardians to execute the oral health care that they need in everyday life resulting in insufficient
measures in the health care systems (Khalaf & Asiri, 2017).

Childhood is the best stage for the formation of healthy habits in these children who
can change their health profile at a later stage of their life. Education in oral health is the key
to the prevention of oral diseases (Doichinova & Peneva, 2015). Studies proved that oral
hygiene instructions whether direct or indirect should benefit not only hearing-impaired but also
normal children. The focus of the study is to recognize the importance of visual instruction as
a motivational tool on the oral hygiene condition of children with health issues. The method of
brushing teeth is needed for the effective preservation of dental hygiene. Dissimilar techniques
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like simple scrubbing, bass method was recommended to children. In the paper, the horizontal
scrub method of brushing the teeth was emphasized since it is a technically sound method that
could be easily practiced (Vinay, 2019).

In the research of the Philippine National Oral Health Survey in 2006 (Monse et al.,
2015) showed children from government schools in the primary level obtained a limited amount
to no oral care. Using the Decayed, Missing, and Filled Permanent Teeth (DMFT/dmft) index,
their results revealed that the mean score of DMFT to 6-year-old students was 8.4 while on the
other hand a score of 2.9 from the 12-year-old age group. In connection, government funds were
used for more urgent matters instead of spending it on oral health care.

Dental professionals should take into consideration having an interpreter while
delivering oral health care and should also be aware of inaccessibility to the dental services
of the community (Vichayarant & Kositpumivate, 2014). It was stated in 1979, that the main
vision for oral health worldwide was announced by the WHO. During the year 2000, dental
caries as a worldwide average would be not exceeding to more than 3 DMFT by the age of 12.
In conformity by the year 1982, it was assigned as part of the strategy of health for all and on
the succeeding years, the organization supported the promotion of oral health to become a vital
part of health for all by the year 2000. While in the year 1994, it was declared by the WHO to
be named as World Health Day simply because to give importance and emphasis on one’s oral
health (WHO, 2020).

Health education is necessary but will not answer the issue alone. Where special children
are concerned, learning and motivational activity should be widened to their parents, caregivers,
and instructors. Customization of the treatment protocol is an indispensable requisite when
special children are dealt with. Constant motivation and augmentation in the structure of the
visual guide are useful to achieve good oral hygiene levels in CHI (Vinay, 2019).

Hearing and/or Speech impairments (HSI) claimed to have problems communicating
with the dental team, including the need for the profession to enhance a helpful communication
strategy when dealing with these individuals. They created a toolkit designed to guide the
delivery of oral hygiene directive, dental health education, and dental assessment for patients
with HSI, and how it is used resulted in an effective dental health output in a patient with such
illnesses (Ahmad et al., 2016).

The application of sign and spoken languages do not vary. “Either if the two can be
applied to impart and contribute facts, tell true stories or lies, provide poems, and tell jokes, to
tackle scientific and abstract matters as well as have a speech or a lecture” (Soriano, 2015, p.

2). A bill pending in Congress aspires to declare Filipino Sign Language (FSL) as the native
sign language of the Filipino Deaf and the formal language of government in all its proceedings
with the Deaf. The bill also mandates the application of FSL in schools, broadcast media, and
workplace (Soriano, 2015, p. 102).

According to (Tugermana, 2014) the oral health care for the hearing impaired (OCHI)
program would qualify the schoolteachers and hearing-impaired children to give more
command over the personal and environmental factors which would compromise their health.
The mediation program resulted in the necessary knowledge and attitude near preserving and
enhancing oral health. Given to have the teachers and trainers together with the dentists would
enable the latter to focus on patient care. The oral health learning has reached the oral health
knowledge gap among hearing and hearing-impaired children by providing the children the
knowledge in an appropriate way and lesser interaction hindrances. Ultimately, the trained
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schoolteachers may encourage the students and the community for a greater oral hygiene
practice.

The objective of this research was to assess and determine the Dental needs and DMFT/
dmft rates of students in selected Deaf Institutions in NCR and some areas in CALABARZON.

Methodology
Research Design

This is a quantitative study with a descriptive-correlational design. In this study, the
provided information gathered from the participants who completed the provided questionnaires.
The results are then depicted in numerical form, the descriptive design was used to describe
specific behavior and variables like knowledge, attitude, and practices, and the correlational
design figured out if two or more variables are related and if so, in what way.

Population and Sampling Technique

The researchers have visited the four deaf institutions and asked for a copy of the total
number of enrolled students then placed it in a fishbowl and randomly picked 93 names but only
58 respondents were compliant. The selected participants’ age ranges from 6 to 35 years old.
They were all enrolled in a private institution, from Kinder up to Senior High School during the
collegiate year 2019 — 2020. The demographic characteristics of the respondents are shown in
Table 1.

Table 1. Demographic Characteristics of the Respondents

Demographic | Variable | Frequency Percentage
Age 6-9 y.o. 5 8.6
10-12 y.o. 17 29.3
13-above 36 62.1
Sex Male 24 41.4
Female 34 58.6
Estimated monthly £10,000-30,000 5 8.6
salary of parents P51,000-above 2 3.4
Does not know 51 87.9

Instrumentation

A self-constructed interview type of questionnaire with the collaboration of the class
adviser and sign language interpreter was used to gather data for this study. All questions were
connected to the type of answer choices per variable and items were carefully obtained according
to their relevance in the study. The questionnaire was divided into four parts to come up with the
most relevant data that fit the research. The first part consists of the demographic data including
the socio-economic status wherein there are corresponding ranges of wage as to what amount

their parents earn within one month. If the respondent does not have any idea as to what amount
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to answer they may choose the option “does not know”.

The second part is asking questions that fit into the person’s knowledge of proper oral
hygiene and the third and fourth parts follow the same format of questionnaires but are based
on the individual’s attitude and practices about oral health. Dichotomous type of questions was
used and had a total of 30 items.

The researchers made sure of the consistency, validity, and reliability of the research
instrument through validation made by three-panel members, the University Research Office, and
a Licensed Statistician. Also, the researchers used a mouth mirror, explorer, periodontal probe,
and cotton plier for the mouth examinations. Upon recording the oral examination results, DMFT
Index for the adult while lowercase letters for the young respondents; caries frequency among
the respondents was assessed with the use of the said index. It expressed the total number of
teeth that are decayed (D), missing (M), or filled (F) in each respondent. All teeth except the third
molars were also examined in identifying each component separately.

The DMF Index is an essential tool to assess the caries experience in dental
epidemiology. In computation for the DMFT, it is viewed as the total of all the numbers of
Decayed, Missing, due to caries, and Filled Teeth in the permanent dentition. The mean number
of DMFT is the total of individual DMFT values divided by the total of the population. The same
format of computation to lowercase letters dmft (Lo, 2020).

By Individual DMFT/dmtt:
Permanent teeth: Total each component separately then total D+ M +F=D M F
Primary teeth: Total each component separately then totald + m+ f=dm f

By group average:

Total the D, M, F for each respondent. Then, divide the total D M F by the number of individuals
in the group.

Permanent dentition: Average DMF= Total DM F

Total number of the subjects examined

Primary dentition: Average dmf= Totald m f
Total number of the subjects examined

Only 36 deaf students among 50 students responded to their survey and mouth
examination. With variables like knowledge, attitude, and practices comprising 10 questions
under each category that were asked in the pilot study. In this reliability test, the statistician used
Cronbach’s alpha to quantify the internal consistency of the data and how closely the relation of
set items are as a group. It is the commonly used tool among reliability coefficients. Therefore,
the results revealed their levels of knowledge and attitude, a good reliable result of .690 and .665
while practices account for .599 with an acceptable result. Among the 30-item questionnaire, it
sums up to .727 with a good reliable result with the complete raw data.
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Data and Statistical Analysis

The letters of consent from parents were collected before distribution and filling out the
questionnaire forms. The deaf students were asked to respond to the given questionnaire with the
help of their respective teachers and with sign language interpreters. The researchers gathered
all the necessary information and data which was then sent to the statistician for the result
interpretation. Once the results were evaluated, the researchers revised the sample questionnaires
based on the Statistician’s suggestion and recommendations. DMFT/dmft rates were also utilized
after the revision of data has been made.

Dental caries assessment were also noted during the time of oral examination with
assistance of the researchers’ accompanying dentist since there was no available Dentist at the
three deaf schools. The gathered data had been treated making use of the Statistical Package for
the Social Sciences (SPSS) version 22. The statistical treatment such as the measure of central
tendency with mean and measure of dispersion like standard deviation was used to regulate the
respondents’ DMFT results and level of oral hygiene attitude. The ANOVA Test was used to
direct the significance of Oral hygiene practices through age and socio-economic status between
groups and within groups. Along with the use of Tukey HSD (Honestly Significant Difference)
test to interpret the mean difference among age and socio-economic status of the respondents.
Also, Levene’s test and t-test were used to direct the differentiation of Oral Hygiene practices
based on the gender of the respondents, and Pearson product-moment correlation coefficient was
also used to regulate the correlation between knowledge, attitude, and practices.

Ethical Considerations

The researchers applied for clearance to conduct a research study at the AUP-ERB and
Executive Committee of the Research Office with the approved study protocol code 2019-ERB-
AUP-069. Hence, ethical clearance and authorization letters from the university were provided
for the appropriate head of selected deaf schools to be used in the study as well as consent letters
for the parents of the respondents. The participants were given adequate information regarding
the study as well as the decision to choose to submit themselves for the study or to decline
participation. All consent forms were attached to the survey questionnaires and kept confidential.
The respondents had the choice to write their names or not in the survey questionnaire. The
results were only seen by the researchers. Each respondent was assigned a specific code before
being forwarded to the statistician for analysis.

Results and Discussion
DMFT/dmft Rate of the Respondents

Table 1. DMFT/dmft Rate of the Respondents

Variable Mean Standard Scale response Verbal
Deviation Interpretation
DMFT 0.3021 0.23919 0.21-0.40 low
Dmft 0.0921 0.21104 0-.20 very low
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Table 1 shows that the respondents have low DMFT rates and very low dmft rates. The
verbal interpretation of below average denotes to a decrease number of dental decay widespread
accompanied by low dental treatment needs.

Interpretation Guide of DMFT/dmft Index

The Decayed, Missing, Filled (DMF) index has been applied for approximately 80 years
and is well-accepted as key steps of caries experienced in dental epidemiology. In relation, the
rank per person can start from 0 to 28 or 32, based on whether the third molars are used in the
counting. When the index is useful only to tooth surfaces (five per posterior tooth and four per
anterior tooth), it is called the DMFS index, and scores per person can range from 0 to 128 or
148, depending on whether the third molars are incorporated. While in primary dentition, the
scores can start from 0 to 20 for children. The dmfs index expresses the number of involved
surfaces in first dentition (five per posterior tooth and four per anterior tooth), with a score can
start from 0 to 88 surfaces. Because of the difficulty in distinguishing between teeth extracted
due to caries and those that have naturally exfoliated, missing teeth may be unidentified (Lo,
2020).

Level of Oral Hygiene Knowledge of the Respondents

Table 2. Oral Hygiene Knowledge of the Respondents

Item R F P S. R. V.I
Toothbrusing is good for the teeth. Yes 58 100 81-100  Strongly Agree
No 0 0
Mouthwash lessens bad breath Yes 53 914 81-100  Strongly Agree
No 5 8.6 0-20 Disagree
Teeth are important in chewing and Yes 56 96.6 81-100  Strongly Agree
grinding food
No 2 3.4 0-20 Disagree
A decayed tooth can affect the way I eat. Yes 23 39.7 21440 Slightly Agree
No 35 603 61-80 Agree
Toothache can affect my daily activities Yes 24 414 41-60 Moderately Agree

No 34  58.6 41-60 Moderately Agree

Any food I eat can affect the health of my Yes 21 362 21-40 Slightly Agree
teeth.

No 37 63.8 61-80 Agree
Milk will help strengthen my teeth. Yes 56 96.6 81-100  Strongly Agree
No 2 34 0-20 Disagree

Cheese, egg, fish and meat makes my teeth  Yes 56 96.6 81-100  Strongly Agree
strong.

No 2 3.4 0-20 Disagree
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Candies and soft drinks are bad for my Yes 26 448 41-60 Moderately Agree
teeth.

No 32 552 41-60 Moderately Agree

Teeth should be cleaned Yes 53  91.4 81-100  Strongly Agree
1 — 2 times a year by a dentist.

No 5 8.6 0-20 Disagree
Legend: R = Response; F = Frequency; P = Percent; SR = Scale Response,; VI= Verbal Response

The total mean score of 58 students is X 6.8448 (SD = 1.99826) interpreted as high. It
means that their mind and body are well-informed to process right information that they know
about oral health.

Oral Hygiene Attitude Survey Questions With Verbal Interpretation

Table 5. Oral Hygiene Attitude Survey Questions With Verbal Interpretation

Item R F P S. R. V.I
I am afraid to go to the dentist. Yes 12 20.7 21-40 Slightly Agree
No 46 79.3 61-80 Agree
Visiting a dentist is a waste of time Yes 16 27.6 21-40 Slightly Agree
No 42 724 61-80 Agree
I am not bothered in other people’s opinion  Yes 11 19 0-20 Disagree

about my teeth.
No 47 81  81-100  Strongly Agree

Visiting a dentist will just add up to our Yes 16 276 21-40 Slightly Agree
expenses.

No 42 724 61-80 Agree
I prefer to neglect the pain in my tooth. Yes 14 241 21-40 Slightly Agree
No 44 759 61-80 Agree

I am not comfortable to ask questions to Yes 19 328 21-40 Slightly Agree
my dentist.
No 39 672 61-80 Agree

I prefer not to brush my teeth before sleep-  Yes 14 241 21-40 Slightly Agree
ing.

No 44 759 61-80 Agree
I feel comfortable even without brushing Yes 7 12.1  0-20 Disagree
my teeth.

No 51 879 81-100  Strongly Agree
I am happy with the appearance of my Yes 53 914 81-100  Strongly Agree
teeth.

No 5 8.6 0-20 Disagree
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Vegetables are healthy but I don’t eat Yes 21 362 21-40 Slightly Agree
them.

No 37 63.8 61-80 Agree
Legend: R = Response; F = Frequency,; P = Percent; SR = Scale Response,; VI= Verbal Response

Level of Oral Hygiene Practices of the Respondents

Table 6. Level of Oral Hygiene Practices of the Respondents

Mean Standard Scaled Response Verbal
Deviation Interpretation
Practices 8.7759 1.20005 8.1-10.0 very high

The total mean score of 58 students was the X 8.7759 (SD = 1.20005) interpreted as very
high. It means that the respondents are well-informed about their oral health. The respondents
can easily practice the proper way of taking good care of their oral hygiene.

Oral Hygiene Practice Survey Questions With Verbal Interpretation

Table 7. Oral Hygiene Practice Survey Questions With Verbal Interpretation
Item R F P S. R. V.I.

We sometimes talk about our oral health at  Yes 57 983 81-100  Strongly Agree
home.

No 1 1.7 0-20 Disagree
I visit my dentist every time my tooth Yes 49 845 81-100  Strongly Agree
aches.

No 9 155 0-20 Disagree
I visit the dentist, whenever I have a Yes 53 914 81-100  Strongly Agree
decayed tooth.

No 5 8.6 0-20 Disagree

Whenever I visit the dentist, [ am always Yes 56 96.6 81-100  Strongly Agree
accompanied by my parents.

No 2 3.4 0-20 Disagree

I use pea — sized toothpaste on my teeth. Yes 46 79.3 61-80 Agree
No 12 207 21-40 Slightly Agree

I brush my teeth at least 1 — 2 minutes. Yes 50 86.2 81-100  Strongly Agree
No 8 13.8  0-20 Disagree

I also brush my tongue every time [ brush ~ Yes 55 948 81-100  Strongly Agree
No 3 5.2 0-20 Disagree

I use mouthwash once a day. Yes 51 879 81-100  Strongly Agree
No 7 12.1  0-20 Disagree

I use floss after eating. Yes 50 86.2 81-100  Strongly Agree
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No 8 13.8  0-20 Disagree
I use toothpick to clean my teeth. Yes 42 724 61-80 Agree

No 16 27.6 21-40 Slightly Agree
Legend: R = Response; F = Frequency; P = Percent; SR = Scale Response,; VI= Verbal Response

Based on the collected results the level of Oral Hygiene Practices which accounts to a
very high result as evidenced by a low - very low results of their DMFT/dmft rates. The level of
oral hygiene Knowledge of the deaf students shows a higher output as same as the oral hygiene
Attitude of the deaf students.

For future researchers make a technical set of survey questionnaires that will be suited to
each school for the deaf and to further assess the level of their oral hygiene knowledge, attitude,
and practices. A divided scope of respondents is suggested to the future researchers to the
category they belong; e.g., early or late American or Filipino Sign Language learner and to their
grade or year level be applied and additional variables be added to further understand possible
barriers in order to achieve a lower DMFT/dmft rate and good oral health results.
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Abstract

it a second time if there is no distinct separation of the serum from the blood

components. However, some books and published procedures state that this can
induce hemolysis in the blood sample. A procedure by the Metropolitan Laboratory
suggests that the partially separated serum be pipetted into another tube before re-
centrifugation to avoid inducing hemolysis. Three methods were applied in the study
to determine which condition gives the least amount of hemolysis or variation — with
rimming, without rimming, and preliminary pipetting. Potassium was measured to
see whether significant difference existed in the three settings. The results showed
that the group of samples that were not rimmed had the least amount of potassium
levels next to the control group. Using one-way ANOVA, it was determined that no
significant difference existed between the methods. Any of the methods can be used
in separating serum from other formed elements. Results are objective evidences to
help standardize procedure in specimen handling in the pre-analysis stage. Future

In the laboratory, it is a common practice to rim a blood sample and centrifuge

researchers may use other analytes, such as protein and calcium, to explore if
differences in the technique will affect the results.

Keywords: rim, hemolysis, serum, pipetting

It is important to keep a blood
specimen for testing free from hemolysis as
hemolyzed specimens may produce inaccurate
results. This is especially important in the
clinical chemistry section of the laboratory.
According to Bishop et al. (2013), chemistry
specimens are most frequently rejected for
hemolysis. When the RBC membrane disrupts
in the occurrence of hemolysis, hemoglobin
and other intracellular components are
released into the serum. Destroyed red cells
will then result in a blood sample that does
not represent the patient's true status because
of intracellular components released in high
concentrations (Estridge & Reynolds, 2012;
Simundic, Nikolac, Ivankovic, et al, 2009).
Poor venipuncture, inappropriate needle
bore, freezing, overcentrifugation, excessive

turbulence of sample, and temperature are
some of a number of pre-analytical factors
that induces hemolysis (Estridge & Reynolds,
2012; Quest Diagnostics, 2016; Sowemimo-
Coker, 2002;Turgeon, 2003). Hemolysis may
also occur in vivo (Kottke-Marchant & Davis,
2012).

A common encounter in the laboratory
is when serum is partially separated after
centrifugation. When this happens, the
common practice is to rim the sample and
centrifuge it a second time. Some books state
that this action may induce hemolysis, thus,
cause false laboratory results (Dasgupta &
Sepulveda, 2012).

In regard to such situation, the
Metropolitan Medical Laboratory (2016)
suggested a procedure that may prevent
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the disruption of RBC membranes if the sample is not already hemolyzed. Blood samples are
allowed to clot within the recommended 30-minute clotting time. The whole blood is then
centrifuged for 15 minutes to separate the serum for testing. There are instances when the serum
does not completely separate and one reason for this is that tubes were improperly balanced
during centrifugation (Dasgupta & Sepulveda, 2012). Also, this may result from the blood that
has not yet fully clotted. When this happens, the partially separated serum must be pipetted and
transferred to another tube. The tube into which the serum is transferred will be centrifuged and
the fully separated serum is again pipetted and transferred to another tube, ready for processing
(Metropolitan Medical Laboratory, 2016).

The study compared three methods before re-centrifugation: with rimming, without
rimming, and pipetting the partially separated serum. is the study also determined which of the
three methods provide the least amount of hemolysis or variation and to determine whether
significant difference exists between the amount of hemolysis and variations in potassium
measurements. Potassium levels were tested since it is the major intracellular cation in the body.
Its concentration is 20 times greater inside the cells than outside (Bishop et al., 2013). The
test to determine the degree of hemolysis in each sample was performed by the Hi-Precision
Diagnostics Laboratory.

Methodology
Research Design

Incidental sampling was used for this study and the design was experimental.
Randomization is not necessary because the experiment will be done on the laboratory technique,
not on the subjects Twenty-five males were chosen as subjects and each qualified under the
following specified criteria:

a.) A hematocrit level of 40 - 54% (Rodak et al., 2012).

b.) A hemoglobin level of 13.3 - 18 mg/dL, which is derived from the reference range of
hematocrit level in adult males using the rule of three (Rodak et al., 2012).

c.) Did not take any anticoagulants, aspirin and any other related drugs. These were avoided
because they may have prolonged the clotting time of blood samples (Dasgupta &
Sepulveda, 2012).

d.) Did not have moderate to exhaustive exercise which may have caused increased
potassium levels in the blood by 0.3-3 mmol/L (Bishop et al., 2013).

e.) Do not have hemolytic anemia and a recent cardiopulmonary bypass (Kottke-Marchant &
Davis, 2012).

Population and Sampling Techniques

Individuals who willingly participated in the study were screened to see if they fit
under the criteria mentioned above. They were asked concerning taking anticoagulants and
other related drugs, exercise and conditions that may cause in vivo hemolysis. Those who were
qualified proceeded to be tested for their hematocrit and hemoglobin values.
The 25 male individuals who qualified to undergo the procedure were all college students in the
Adventist University of the Philippines with ages within the range of 18 to 28 years old.
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Materials

Hematocrit of the patients who passed the screening were determined through Adam's
Microhematocrit Method. The maximum packing time was determined and the subjects’ samples
in capillary tubes, obtained through skin prick by a baby or feather lancet, were centrifuged
for 3 minutes in a microhematocrit centrifuge. The hematocrit was then measured using a
Microhematocrit Reader.

After measuring the hematocrit, the subjects' hemoglobin was determined through
the rule of three. The hematocrit values were each divided by 3 to obtain the hemoglobin
concentration of the samples.

A total of 12 mL whole blood in four 3 mL red top evacuated tubes was obtained from
each of the 25 male subjects by way of the evacuated tube system. There were, in total, 100
tubes. The size of the needle bore used was 21 gauge. The applied disinfectant was allowed
to dry before collection to avoid hemolysis. Prolonged application of the tourniquet and
forearm exercise was also avoided to prevent high plasma potassium concentrations and
hemoconcentration.

Seventy-five of the 100 samples, three from each individual, were under the experimental
group. The samples in this group were allowed to clot for only 10 minutes which is lower than
the recommended 30-minute clotting time. This was done to obtain blood samples that were only
partially clotted which was necessary for research testing. The remaining 25 tubes, one from
each individual, served as the control group. The control group was given the recommended
30-minute standing time for complete clotting. The control group is labelled A.

Venipuncture

l Evacuated Tube System

25 Individuals
ed Top Tubes for

Each Individual

! | ! l

Control Tube B Tube C Tube D
(Tube A) l l |
J’ Clot
Clot 10 minutes
30 minutes

Figure 1. Process of Preparing the Completely and Partially Separated Sera

After the designated clotting time for the samples, the tubes were centrifuged for 15
minutes as recommended by the WHO. After the tubes were centrifuged, there was a complete
separation of the serum from the blood components in the control tubes while the experimental
tubes did not have a well-defined separation. This was as expected.

Serum in the control tubes (A) was pipetted and transferred to another tube ready for
testing. The 75 experimental tubes were tested after undergoing different experimental settings.
Since the serum of all the experimental tubes were partially separated, the tubes were subject to
undergo re-centrifugation. Three different methods were applied for each of the subjects' three
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tubes before they were centrifuged a second time.

The experimental tubes from each individual were labelled B, C, and D. The tubes
labelled B were not rimmed. They proceeded immediately to re-centrifugation after the first spin.
The tubes labelled C were rimmed before they were re-centrifuged. For tubes labelled D, the
procedure mentioned by the Metropolitan Medical Laboratory was used. The partially separated
serum was pipetted and transferred to another tube. These second tubes, where the partially
separated sera were transferred into, were the tubes that underwent second re-centrifugation, not
the original tubes. The serum samples of the experimental tubes were then ready for testing after
having been re-centrifuged.

Centrifuge All Tubes

15 minutes

! ! ! l

Control Tube B Tube C Tube D
(Tube A} Do Not Rim Rim the Pipet & Transfer to
Sample Another Tube
v J
Transfer Serum l
for Testing Re-centrifuge

!

Transfer Serum for Testing

l |

Test for Hemolysis Test for Hemolysis

Figure 2. Three Methods Done Before Re-Centrifugation of the Experimental Tubes and the
Testing for Hemolysis

The serum ready for processing were transferred into plastic test tubes to prevent
any complications during specimen transport. The samples were brought to the Hi-Precision
Diagnostics Laboratory located at Unit GO1-G02 San Jose Bldg, Sta Rosa Estates Comm’l
Strip, Tagaytay Rd, Sta Rosa, Laguna. The samples' potassium levels were measured through
Direct Ion Selective Electrode using the Cobas B121 Analyzer by Rothe with the manufacturer's
reagents (C1, C2, C3). The hemoglobin concentration of the samples was not measured because
no test for hemoglobin concentration on serum was available, only tests done on whole blood.

Data Analysis

For the analysis of the gathered data, raw data were encoded and online computations
were done under the supervision and aid of the statistician for the study. One-way ANOVA was
used for the hypothesis in order to analyze whether there are significant differences in the three
methods.

Ethical Considerations
Ethical considerations were observed to ensure confidentiality and anonymity in handling

the data. Waiver was signed by the subjects and they were made aware of the extent of the use
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of the blood samples collected. Subject numbers and not the real names of the subjects were

disclosed to the High-Precision Diagnostics Laboratory to maintain anonymity of the subjects.

Results and Discussion

There are three methods employed by clinical laboratories for partially separated serum
samples.

Re-centrifugation. This is repeating the centrifugation process after examining the
blood sample having a partially separated serum. According to Metropolitan Medical Laboratory
(2016), “Do not respin the original tube”. This method causes prolonged contact between serum
and the clot and may cause trans-membrane diffusion, changing the concentrations of analytes in
the serum (Zhang, 1998).

Rimming. This is done by removing the stopper of the tube, inserting the wooden
applicator stick, wrapping the fibrin clot to remove it (Cornell University College of Veterinary
Medicine, 2016; Ernst, 2007). In the Philippines, it is a practice to rim the clotted blood
when there is no well-defined separation of the serum from the blood constituents after the
centrifugation. Once this is done, the sample is re-centrifuged to completely separate the whole
blood. Excessive use of this method or vigorous rimming may destroy the cells and cause
hemolysis (Bush & Mangan, 2003).

Preliminary pipetting of serum. This method is introduced by the Metropolitan Medical
Laboratory (2016). This laboratory procedure mentioned that when the serum in the original tube
has not completely separated after centrifugation, the partially separated serum is to be pipetted
and transferred to a different tube. The tube in which the partially separated serum is placed
will be centrifuged and the supernatant will be pipetted and transferred to another tube, thus,
leaving the red cell pellet. This is the serum that is to be used for testing. This method avoids the
prolonged contact between the serum and the cells.

The experiment was done to determine which of the three methods provided the least
amount of hemolysis and if there is significant difference between the amount of hemolysis and
variation in potassium measurements.

Table 1. Subjects’ Potassium Levels

B

A . C D
Te.s t (Control) (Wlth? ut (With Rimming) (Pre-pipetting)
Subject Rimming)
mmol/L mmol/L mmol/L
mmol/L
1 3.72 4.39 4.49 3.61
2 4.17 3.96 4.03 4.09
3 3.33 3.52 3.80 4.86
4 3.69 3.81 3.72 3.70
5 4.28 4.18 4.26 4.06
6 4.35 5.16 4.64 5.13
7 391 4.19 4.05 4.37
8 3.68 3.81 3.70 3.84
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9 3.45 3.79 3.75 3.60
10 3.50 3.74 3.61 3.59
11 3.87 4.00 4.19 4.06
12 3.82 3.85 3.77 3.79
13 3.40 3.44 3.55 3.56
14 3.86 3.97 3.98 4.01
15 4.07 3.90 4.16 4.14
16 3.77 3.76 3.92 3.94
17 4.33 4.16 4.29 4.16
18 3.96 4.24 4.36 4.30
19 3.88 3.88 4.04 3.98
20 3.74 3.78 3.83 3.79
21 4.83 4.86 4.88 4.57
22 4.30 4.27 4.38 4.57
23 4.04 4.18 4.74 4.82
24 3.40 3.36 3.65 3.51
25 4.45 4.42 4.50 4.34
MEAN 3.91 4.02 4.09 4.10

REFERENCE RANGE: 3.50-5.30 mmol/L

Table 1 shows the results having 25 persons with 4 samples each, a total of 100 samples
with A as the Control Group, B as the Without Rimming group, C as the With Rimming Group,
and D as the Pre-Pipetting Group.

The Mean Potassium Level for the control group (A) is 3.912, for the without rimming
group (B) is 4.0248, for the with rimming group (C) is 4.0916 and for the pre-pipetting group (D)
is 4.0956. According to Figure 3, re-centrifugation without rimming resulted to the least amount
of potassium levels next to the control group.

Potassium Levels (mmol/L)

4.2
4.1
: m B B
3.9
oy |
A (Control) B (Without C (With Rimming) D (Pre-pipetting)

Rimming) |

Figure 3. Potassium Level vs Experimental Settings
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Table 2. Comparison of Three Outputs by One-Way ANOVA

Treatment N (ml\l/{le;l/lL) SD df F p-value
W/0 R 25 4.0248 0.4056 3,96 0.239  0.788
W/R 25 4.0916 0.3731
p 25 4.0956 0.43946

Data show that there was no statistically significant difference between groups
determined by one-way ANOVA (F (3,96) = 0.239, p = 0.788). Meanwhile, in search for further
results, the statistician tried to compare the three treatments to the control group. Results are
shown in Table 3. Still, statistically significant difference was not found.

Table 3. Comparison of Three Treatments vs Control Group

Mean 95% Confidence

D 8)) Difference Std. Sig. Interval
TREATMENT TREATMENT Error Lower Upper
I-J)
Bound Bound
CONTROL WITHOUT R -.11280 11280 .750 -.4077 1821
WITH R -.17960 11280 388 -.4745 1153
P -.18360 11280 368 -.4785 113
WITHOUTR  CONTROL 11280 11280 .750 -.1821 4077
WITH R -.06680 11280  .934 -.3617 2281
P -.07080 11280 .923 -.3657 2241
WITH R CONTROL .17960 11280 388 -.1153 4745
WITHOUT R .06680 11280  .934 -.2281 3617
P -.00400 11280 1.000  -.2989 .2909
P CONTROL .18360 11280 368 -.1113 4785
WITHOUT R .07080 11280 923 -.2241 .3657
WITH R .00400 11280 1.000  -.2909 .2989

*To determine if the value is significant, the Significance (Sig) should be less than 0.05.

The Metropolitan Medical Laboratory (2016) said not to re-spin the original tube. It
might cause changes in the analytes of the serum, particularly potassium. In contrast, Table 3
showed that there is no significant difference between the control and re-centrifugation without
rimming. Preliminary pipetting, recommended by the MML — which lessens the contact of cells
with the serum, had no significant difference with re-centrifugation without rimming. The latter
had lesser potassium levels than the former.

Preliminary pipetting was expected to offer the least amount of hemolysis and that there
would be significant difference between the groups. Potassium was measured in four different
settings to serve as the basis of comparison between the groups. Potassium level is directly
proportional to the degree of hemolysis (Association for Clinical Biochemistry, 2013). The
method that resulted to least amount of potassium levels is re-centrifugation without rimming.
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Among the four methods employed, the best one to use in the laboratory is the Control.
It has the fastest processing time because there is complete separation of sera after the 30-minute
clotting time. Re-centrifugation, which takes another 15 minutes, is not needed and the sera can
be tested immediately. The whole process before testing would only take around 45 minutes.
Within the 30-minute time frame, the lab scientist can perform other tests while waiting for the
blood to clot, making it the most convenient and least time-consuming. Hemolysis is avoided
because samples are centrifuged only once, which best represents the patient’s true status. Also, it
is the least expensive because it does not require additional materials like applicator sticks, pipet
tips and test tubes.
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