





Figure 4.4 Final Sodium Reduction Self-Care Behavior Model

Note. Goodness of fit indices: x2:1276.252, DF=514, CMIN/DF=2.483, CFI=0.849,
RMSEA=0.069

* p<.05, *** p<,001

102



The findings of the final sodium reduction self-care behavior model are presented in
Figure 4.4. It shows that the model had a better fit index with the data (x*=1276.252, DF=514,
CMIN/DF=2.483, CFI=0.849, RMSEA=0.069) indicating that all hypothesized paths were
significant. Regression weights and covariance coefficients between paths of this model were
revealed in Table 4.10 and Table 4.11 on page 187 and 188. In this model, four predictors
including education, rurallurban, knowledge of sodium reduction, and sodium reduction self-
care agency had effects on sodium reduction behavior. The correlated variables of education
and rural/urban together influenced knowledge of sodium reduction. Sodium reduction self-
care behavior was explained by knowledge of sodium reduction and sodium reduction self-care
agency while sodium reduction self-care agency was only affected by knowledge of sodium

reduction.

Addressing of Subsidiary Research Questions

After approaching the urinary sodium excretion model and sodium reduction self-care
behavior model and establishing a reasonably good fit for these models, the researcher chose
the urinary sodium excretion model which was most appropriate and led to answering
subsidiary research questions 1, 3, 4 and the sodium reduction self-care behavior model to

respond the subsidiary research question 2.

Subsidiary research question 1: How much variance of urinary sodium excretion was
predicted by selected basic conditioning factors, such as education and rural/urban, knowledge
of sodium reduction, sodium reduction self-care agency, and sodium reduction self-care

behavior?
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The statistical analysis of the urinary sodium excretion model indicated that five
variables predicted the change of urinary sodium excretion. Three predictors including
knowledge of sodium reduction, sodium reduction self-care agency, and sodium reduction self-
care behavior negatively affected urinary sodium excretion, in which the standardized direct
effect estimations (B) were -0.45 (p<0.001), -1.79 (p<0.001), and -0.44 (p <0.001) , reflecting
that every one unit of change in knowledge of sodium reduction, sodium reduction self-care
agency, and sodium reduction self-care behavior produced 0.45, 1.79, and 0.44 opposite
changes in urinary sodium excretion, respectively. One predictor, rural, also had a negative
direct effect on urinary sodium excretion, having a standardized estimate of -0.15 (p<0.01)
meaning the differences of living in rural to urban changes 0.15 units of urinary sodium
excretion. Another predictor, education, had no statistically significant indirect effect on
urinary sodium excretion with its standardized total effects of -0.06 (p>0.05), indicating every
one unit of change in education caused urinary sodium excretion to change by 0.06 units. The
standardized total, direct, and indirect effects of predictor variables on dependent variables in
the urinary sodium excretion model were presented in Table 4.2. The squared multiple
correlation for this structural equation modeling was 0.61, indicating that all five predictors

accounted for 61% of total variance in urinary sodium excretion model.
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Table 4.3 Total, Direct, and Indirect Effects on Urinary Sodium Excretion Model

Dependent variables

Predictor Knowledge of Sodium reduction

variables  sodium reduction self-care agency

Sodium reduction

self-care behavior

Urinary sodium excretion

TE DE IE TE DE IE

TE

DE

IE

TE

DE

IE

Education 0.13 0.13 0.12 0.12

0.08

0.08

-0.60

-0.60

Rural/urban 0.14 0.14 0.12 0.12

0.08

0.08

-0.15

-0.08"

-0.06

Knowledge
of sodium

reduction

_0.45***

1.40

-1.85""

Sodium
reduction
self-care

agency

_1.79***

kK

-1.79

Sodium
reduction
self-care

behavior

-0.44

R2 % 79%

37%

61%

* p<.05, ** p<.01, *** p<.001

TE=Total effect, DE=Direct effect, IE=Indirect effect
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Subsidiary research question 2: How much variance of sodium reduction self-care
behavior was predicted by selected basic conditioning factors--education and rural/urban,
knowledge of sodium reduction, and sodium reduction self-care agency?

According to the findings of the sodium reduction self-care behavior model, four
variables comprised of education, rural/lurban, knowledge of sodium reduction and sodium
reduction self-care agency predicted sodium reduction self-care behavior. The standardized
total effects of education, rural/urban, knowledge of sodium reduction and sodium reduction
self-care agency toward the sodium reduction self-care behavior were orderly equal to 0.07 (p
> 0.05), 0.08 (p>0.05), 0.58 (p <0.05), and 0.41 (p<0.001). These mean every corresponding
change of the unit in education, rural to urban, knowledge of sodium reduction and sodium
reduction self-care agency was associated with a 0.07, 0.08, 0.56, and 0.41 unit change in
sodium reduction self-care behavior. The standardized total, direct, and indirect effects of
predictor variables on dependent variables in the sodium reduction self-care behavior model
were presented in Table 4.3 These variables accounted for 39% of variance in sodium

reduction self-care behavior.
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Table 4.4 Total, Direct, and Indirect Effects on Sodium Reduction Self-Care Behavior

Model

Dependent variables

Knowledge of sodium

Sodium reduction self-

Sodium reduction self-

Predictor reduction care agency care behavior

variables  —¢ DE IE TE DE IE TE DE IE
Education 0.12° 0.12° 0.10 0.10 0.07 0.07
Rural/urban 0.14° 0.14° 0.12 0.12 0.08 0.08
Knowledge 0.83 0.83 0.58 0.24 0.34
of sodium
reduction
Sodium 041 041
reduction
self-care
agency

R 3% 68% 39%

* <05, *** pP<.001

TE=Total effect, DE=Direct effect, IE=Indirect effect
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Subsidiary research question 3: How much variance of sodium reduction self-care
agency was predicted by selected basic conditioning factors--education and rurallurban and
knowledge of sodium reduction?

Based on the results from the urinary sodium excretion model, sodium reduction self-
care agency was mainly predicted by knowledge of sodium reduction (= 0.89, p<0.001),
which implied that knowledge of sodium reduction increasing by one unit increased sodium
reduction self-care agency by 0.89 units. Education and rural/urban had indirect effects on
sodium reduction self-care agency but were not statistically significant effects with both
standardized indirect effects of education and rural/urban being 0.12 (p>0.05). However, these
effects accounted for 79% of variance in sodium reduction self-care agency.

Subsidiary research question 4: How much variance of knowledge of sodium
reduction was predicted by selected basic conditioning factors--education and rural/urban?

In accordance with the urinary sodium excretion model, correlated education and
rurallurban had positive direct effects on knowledge of sodium reduction. Education and
rural/urban had a path weight of approximately 0.13 (p<0.05) and 0.14 (p<0.05), respectively.
The total effect of 0.13 indicated that every unit increase in education corresponded with a 0.13
unit increase in knowledge of sodium reduction. Similarly, the total effect of 0.14 indicated
that changes from rural to urban cause a 0.14 unit increase in knowledge of sodium reduction.
Both education and rural/urban accounted for 3% of variance in knowledge of sodium

reduction.
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Summary

After applying structural equation modeling with the AMOS program to test if the
independent variables had significant relationships with the dependent variables, this study
provided results appropriate for explaining the urinary sodium excretion model and sodium
reduction self-care behavior model. The urinary sodium excretion model had appropriate fit
statistics and satisfactorily supported the theory in which urinary sodium excretion was
predicted by education, rural/urban, knowledge of sodium reduction, sodium reduction self-
care agency, and sodium reduction self-care behavior. These variables explained 61% of the
variance. Model fit indices were xzof 1450.621, DF of 541, CMIN/DF of 2.681, CFI of 0.826,
and RMSEA of .074. Answers of the subsidiary research questions were also attained. For the
finalized sodium reduction self-care behavior model, there were four variables including
education, rural/urban, knowledge of sodium reduction, and sodium reduction self-care agency
that predicted sodium reduction self-care behavior with fit indices of ¥°=2.483, CFI=0.849,
RMSEA=0.069. These five variables accounted for 39% of the total variance in sodium
reduction self-care behavior. The sodium reduction self-care behavior model also had

congruency with Orem's Self-Care Theory.
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CHAPTER V

DISCUSSION

This chapter will provide a discussion of the findings, a summary of the study, the
significance of contribution to nursing science, and recommendations for future research after
the two main objectives of this study were completed, which were to examine the potential
factors predicting sodium reduction self-care behavior and urinary sodium excretion and to test

the theoretical congruency of the variables based on Orem’s Self-Care Theory.

Discussion of the Findings

A discussion of the meaning of the study findings, which is presented in this section,
was organized according to two main research purposes for examining the degree of some
variables in predicting urinary sodium excretion and sodium reduction self-care behavior, as
well as testing the harmony of related variables with Orem’s Self-Care Theory with respect to

the theoretical framework and nursing practice.

Potent Predictors of Sodium Reduction Self-Care Behavior

The results of this investigation were supported by the sodium reduction self-care
behavior model with three main variables, involving basic conditioning factors (education and
rural/urban), knowledge of sodium reduction, and sodium reduction self-care agency, which all
equally predicted sodium reduction self-care behavior. Sodium reduction self-care agency in

the urinary sodium excretion model, however, did not have any influence on sodium reduction
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self-care behavior. As such, the sodium reduction self-care behavior model was primarily
discussed.

As stated in the sodium reduction self-care behavior model, performing sodium
reduction self-care behavior mainly required the knowledge and self-care agency related to
sodium reduction. Among these variables, the total effect of knowledge of sodium reduction
was higher than the total effect of sodium reduction self-care agency, indicating that the robust
impacts were related to the knowledge of sodium reduction, and sodium reduction self-care
agency had weaker influence on sodium reduction self-care behavior than knowledge of
sodium reduction. Therefore, knowledge of sodium reduction was the most important variable
for promoting sodium reduction self-care behavior among hypertensive seniors. This revealed
that encouraging and caring for oneself in sodium reduction constantly and greatly depended
on an individual’s ability to read and stay updated on health and nutrition information. In
congruency with Orem (2001), “specific knowledge and skills that have a base in medical
science and technology are required for health deviation self-care” (p. 276). In this study,
knowledge of sodium reduction helped hypertensive older adults understand the response of
blood pressure from the amount of sodium intake, sources of sodium in daily diets, and
strategies to avoid high sodium intake as well as realize the means to take care oneself. These
seniors used knowledge to determine situations, develop goals, assess resources, estimate
situations, contemplate their capabilities, identify the course of actions, make judgments,
predict outcomes, create and implement a plan, and review/revise the plan.

Based on their knowledge, hypertensive older adults had confidence or self-care agency
which was found to predict sodium reduction self-care behavior and this capability helped

these seniors to carry out the sodium reduction strategies in which Orem (1995) indicated that
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self-care agency can be developed by intellectual curiosity, instruction, experiencing
performing self-care and supervision by others. In previous studies, it was found that self-care
agency of hypertensive patients improved as the education level increased (Akoyol, Cetinkaya,
Bakan, Yarah, & Akkus, 2007). The effects of sodium reduction self-care agency toward
sodium reduction self-care behavior had been shown to be harmonious with other health
related behaviors. As reported by Dale, Séderhamn, and S6derhamn (2012), who investigated
the ability to perform self-care among home-dwelling older people in rural areas in southern
Norway, it was found that the self-care agency of these seniors was closely related to self-care
ability by supporting individuals in considering, appraising and producing self-care actions. In
addition, self-care behavior of people who had cardiovascular risk factors, such as being
overweight, living a sedentary lifestyle, arterial hypertension, diabetes mellitus, and who
needed to adhere to prescribed pharmacological treatment, required self-care agency in which
an individual's active and tacit participation in discerning, decision-making and taking self-care
action for maintaining and improving their health was present (Velandia-Arias & Rivera-
Alvaez, 2009). Pointedly, if persons believe in their power to produce actions, they will
attempt the course of action. Without knowledge of sodium reduction, however, sodium
reduction self-care agency of hypertensive older adults in this study was not considered to be
statistically insignificant, as it was directly related to education level. In this case, hypertensive
older adults might not become encompassed by the sense of fulfillment from the information of
sodium reduction they gained, even though their education background was still high.
Knowledge of sodium reduction also worked as the mediator in explaining the indirect effect
of education and rural/urban through sodium reduction behavior. More specifically, education

and rurallurban significantly predicted knowledge of sodium reduction, but these variables did
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not directly play a role in manipulating sodium reduction self-care agency and sodium
reduction self-care behavior, illustrated in both the sodium reduction self-care behavior model
and urinary sodium excretion model.

In accordance with Nath (2007), some factors such as socioeconomic status, ethnicity,
and age had not been found to be as significantly related to health status as education or
literacy. The study by Macabasco-O’Connell and colleagues (2011) presents consistent
evidence that education had been related to knowledge and self-care behavior in 605 older
adults with heart failure and mean age of 60.7 years in monitoring daily weigh, discerning
adverse effects of high sodium intake and cutting back on sodium. Sodium related knowledge
scores were high among those who had adequate literacy. Also, participants with adequate
literacy had higher sodium related behavior scores than those with low literacy by having a
scale at home, weighing themselves daily, and eating foods that are lower in sodium than those
with low literacy. At this point, knowledge played an essential role in mediating between self-
care behavior and education or literacy level. There was more likelihood that those in lower
educational brackets would experience barriers that led to insufficient self-care behavior, such
as issues with retaining information, being able to formulate learning strategies, and applying
learning skills (Riegel et al., 2009). The study in Korean older adults by Kim (2009) indicated
that the rates of hypertension and arthritis were significantly higher in persons with low
literacy. The findings also conformed to the report of McClearly-Jones (2011) who indicated
that health literacy, diabetes knowledge, and self-efficacy meant the perception in individuals

competence were the most important factors in predicting diabetes self-management activities.
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Geographic area of living, categorized as rural/urban differences, was found to be
congruent with education levels in escalating knowledge of patients for many chronic
diseases, including knowledge of sodium reduction of hypertensive older adults, which then
indirectly affected sodium reduction self-care agency and sodium reduction self-care
behavior. In accordance with Pender, Murdaugh, and Parsons (2010) and Ory, Abeles, and
Lipmam (1992), self-care and health care of rural populations were based on education and
poverty. In this study, hypertensive older adults living in urban areas had higher education and
were more knowledgeable in sodium reduction than those who lived in rural areas. The root
causes of this lack of knowledge in rural residents were communication problems between
providers and clients (Kirdphon, 2003), inadequate or marginal literacy skills (Sorrell, 2006),
less physician visits and hospital utilizations (Liu, Zhang, Lu, Kwon, & Quan, 2007), and less
opportunities to take advantage of home healthcare services and intensive medical services
(Gessert, Haller, Kane, & Degenholtz, 2006; Goodridge, Lawson, Rennie, & Marciniuk,
2010), as well as experiencing accessibility/usability difficulties with information and
technology (Cresci & Jarosz, 2010). Inequalities of this knowledge could contribute to
imprecise perception of risk factors and inaccurate estimation of individuals’ capability in
performing self-care behavior. In many ways, individuals residing in remote areas had better
health benefits than those living in urbanized locations. Nevertheless, when comparing Thai
hypertensive older adults who resided in urban settings to those in rural settings, in terms of
behavior regarding sodium reduction, the findings were consistent with some health behaviors
in other cultures which indicated that individuals in rural settings were less knowledgeable
than their urban counterparts (Norstrand & Xu, 2011; Peng, Song, Sullivan, Qiu, & Wang,

2010; Strine etal., 2010; Wanless, Mitchell, & Wister, 2010).
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For other variables including marital status, cooking ability, co-morbidity, and eating
and chewing limitations which were insignificantly correlated to sodium reduction behavior,
the findings related to these variables were both conflicting and similar to some previous
reports. In accordance with Rujiwatthanakorn (2004), sodium intake behavior of hypertensive
patients had no relationship with age, gender, education, income, social support or knowledge
of sodium intake. However, participants in that study were primarily middle-aged, combined
with a small sample size of only 87 patients for the research, raising discretion in the
consistency of the findings and referring the meanings to the present study.

On one hand, Ni, Nauman, Burgess, Wise, Crispell, and Hershberger (1999) reported
that being unmarried was associated with self-care behavior in patients with heart diseases,
and on the other hand, being married or individuals married to hypertensive older adults did
not show any difference between household and social eating behavior related to sodium
consumption. Similarly, Artinian and associates (2002) showed that marital status did not
relate to self-care behavior in patients with heart failure who also needed to reduce sodium
intake. The characteristics of Thai society enable unmarried persons to maintain a healthy
social life with neighbors or relatives. In contrast with typical communities and
neighborhoods in Western cultures, the communities in Thailand are very condensed with
everyone living close together, rather than spread out and sparse. Even though an individual
may be living alone, there are always friends or relatives living nearby who they can interact
with and ask for assistance.

Cooking ability did not have a large influence on sodium reduction behavior, contrary
to the findings of Abbott, Davison, Moore, and Rubinstein (2010), who reported that after

reducing the barriers of cooking skills and enhancing the ability of diabetic Aboriginal patients
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while attending a diabetes cooking course, the dietary behavior of these participants was
changed. In this study, participants’ ability was not related to sodium reduction self-care
behavior, likely due to nearly 80% of participants still being active in cooking and being able
to cook. Also, more than 75% of them rated their cooking skill as “excellent” and “good.” The
abnormal distribution of the dataset related to this variable might not be sufficient enough for
this statistical analyzing method.

Multiple illnesses were believed to have negative impacts on patients’ behavior. For
example, moderate-to-severe co-morbidity significantly predicted self-care maintenance of
persons with heart failure (Cameron, Worrall-Carter, Riegel, Lo, & Stewart, 2009). In this
case, positive health practices decreased as an individual’s number of illnesses increased.
Patients could have diminished abilities to focus holistically on their health as a result of
preoccupation with other problems associated with their illnesses, such as depression,
uncertainty, anxiety, or fear. Most likely out of necessity rather than choice, persons suffering
from a multitude of illnesses were more likely to rest, contact their healthcare providers
regarding symptoms they had observed, and sought assistance from others (Artinian, Magnan,
Sloan, & Lange, 2002). On the other hand, individuals who had dealt with a multitude of
chronic illnesses may value the awareness of any slight changes in their symptoms more, as
opposed to those who had not. The sodium reduction self-care behavior was not related to co-
morbidity in this finding. Perhaps it could be a mutual interaction of both the negative and
positive effects of multiple sicknesses associated with this behavior, and the number of
persons who were with and without co-morbidity in this study was also very close.

Eating and chewing had no relationship to sodium reduction behavior which was

incongruent with previous findings. According to Holmes and colleagues (2008), those with
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disabilities and poor oral health were less likely to consume healthy diets. If it was that way,
hypertensive older adults in this study, which nearly 90% had no barriers in eating and
chewing, were more apt to consume various kinds of fresh vegetables and fruits, in
comparison with those who did not suffer from the same limitations. Individuals in good oral
health and without disabilities had the opportunity to follow healthy dietary patterns and
consume fresh vegetables and fruits which contained less sodium regularly and also had
different food choices. The difference of these limitations among older adults should in some
way support and influence dietary consumption behavior. Conversely, eating and chewing
limitations had less influence on sodium reduction self-care behavior, again indicating the
distribution problem of data, possibly leading to statistically insignificant findings.

Even though these variables—education, rurallurban, knowledge of sodium reduction,
and sodium reduction self-care agency—had influenced sodium reduction self-care behavior,
all variables could explain only 39% of the variance in sodium reduction self-care behavior.
The variables used in this study may have been too static to accurately depict the complexity
of self-care behavior due to its dynamic nature (Connelly, 1993b). Another 61% of change in
sodium reduction self-care behavior could be explained by other variables which were not
included in this model. Various predictor variables should be taken into consideration and
need additional review. According to Dale, S6derhamn, and Soderhamn (2012), who
investigated the ability to perform self-care among home-dwelling older people in rural areas
in southern Norway, reported that other factors such as having low risk of under-nutrition,
being physically active, perceived helplessness, being able to prepare food, and advanced age
groups also played roles as predictors of the seniors’ self-care. For persons with long term

malady, the factors considered to be related to their self-care behavior included multiple
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health conditions, accelerated health problems, and having received a diagnosis (Mackicha,
Paterson, Henley, & Britten, 2011).

To conclude, individuals’ demographic backgrounds such as education and living
location in rural or urban areas enhanced the knowledge of sodium reduction. This indirectly
stimulated sodium reduction self-care agency through sodium reduction self-care behavior,
with knowledge of sodium reduction directly translating into sodium reduction self-care
behavior. There were many basic conditioning factors that may explain self-care behavior for
sodium reduction self-care behavior in hypertensive older adults. However, only two of these
factors, education and living in a rural setting, directly estimated knowledge of sodium
reduction. Education and living in a rural setting did not directly affect sodium reduction self-

care agency and sodium reduction self-care behavior.

Potent Predictors of Urinary Sodium Excretion

As mentioned earlier, sodium intake less than 1,500 mg or 64.5 mmol, which is equal to
3.75 grams of table salt, was recommended for older adults with hypertension. In this study,
urinary sodium excretion was influenced by four main variables, comprised of the basic
conditioning factors (rurallurban), knowledge of sodium reduction, sodium reduction self-care
agency, and sodium reduction self-care behavior. The total effects of the sodium reduction self-
care agency, knowledge of sodium reduction, sodium reduction self-care behavior, and
rural/urban were -1.79, -0.45,-0.44, and -0.15, respectively, along with education level having
insignificant indirect effects (-0.60) on urinary sodium excretion via knowledge of sodium
reduction. These variables had assorted effects on urinary sodium excretion in seniors who
lived in northern Thailand. Obviously, knowledge of sodium reduction, sodium reduction self-

care agency, sodium reduction self-care behavior and rural/urban had negative direct effects on
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urinary sodium excretion while education had slightly indirect influence via knowledge of
sodium reduction, sodium reduction self-care agency, and sodium reduction self-care behavior
through urinary sodium excretion. Adults who had a high level of education, knowledge of
sodium reduction, sodium reduction self-care agency, and sodium reduction self-care behavior,
as well as involvement with rural lifestyles and circumstances were more likely to be able to
control their urinary sodium level within low or normal ranges than their counterparts.

When the magnitude of paths between variables in the urinary sodium excretion model
were compared, the magnitude of the path between sodium reduction self-care agency and
urinary sodium excretion was the largest, followed by the paths of knowledge of sodium
reduction, sodium reduction self-care behavior, and residing in rural areas. This result showed
that sodium reduction self-care agency had significant effects on urinary sodium excretion.
Therefore, sodium reduction self-care agency was the most powerful variable to promote
sodium reduction in hypertensive older adults. The more people gained knowledge related to
sodium and blood pressure and realized in their competences, the further sodium intake
awareness was adopted and self-care behavior was performed, which finally resulted in
lowering sodium intake and excretion. These main predictors supported the finding in this
study. However, these factors had not been studied or indicated as being associated with
urinary sodium excretion in prior studies.

For the following basic conditioning factors—education, marital status, cooking ability,
co-morbidity, and eating and chewing limitations were not found as having an influence on
urinary sodium excretion except for urbanization. Urbanization showed as having a negative
influence on urinary sodium excretion in this study. Urbanized hypertensive older patients

consumed more sodium than those who lived in rural areas, which was relevant to some
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previous studies (Dash, Sundaram, & Awain, 1994; Froment, Milon, & Gravier, 1979;
Poulter et al.,, 1990). This finding was consistent with the previous study in Thailand where
people who lived outside municipal areas consumed less sodium than those who lived in
municipal areas (Sri-Ngernyuang, Wongjinda, & Aphichanakulchai, 2007). The basis of these
incidences is probably due to older persons who resided in urban areas in northern Thailand
having more chances to socialize, access to ready-to-eat food, being more likely to consume
processed foods, and access to various kinds of salty seasonings, in addition to having less time
to cook and eat home cooked food in comparison with those who live in rural areas.

All relations among these factors accounted for 61% of the total variances explained,
and an additional 39% of the remaining influence factors were still unable to be explained. It
was indicated that actual urine sodium testing and perception of the patients were less
predictable. According to Gerber and Mann (2012), who compared the agreement of self-
reported sodium intake and actual urine excretion in hypertensive older adults whose mean age
was 62 years (SD=15.3 years), inconsistencies were found between the self-reported and actual
urinary sodium excretion levels. In seniors who completed urine collection, 76% of those who
indicated that their sodium intake was high and 72% of those who indicated their sodium
intake was low had sodium excretion exceeding 100 meg/ml. Furthermore, other factors that
were not incorporated into this study might be the remaining explanation of urinary sodium
excretion. Numerous factors had been reviewed and demonstrated an association with urinary
sodium excretion. Renal status involved different functionalities, such as sodium transporting
mechanisms (Chen et al., 2011; Haga & Sakata, 2010; Kohan, 2006; Li & Wang, 2007; Zhang,
Listhrop, Ecelbarger, & Kishore, 2011), sodium re-absorption (Stockand, 2010), salt sensitivity

(Chen, 2010), micronutrients interaction (Ho, Ho, & Swaminathan, 1993), hormones such as
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aldosterone (Scott et al., 2011) and vasopressin (Pavan De Arruda Camargo, De Arruda
Camargo, & Abrao Saad, 2011; Stockand, 2010). Environmental factors also included
hydration levels, exercising, physical activity, and humidity (De Almeida et al., 2011;
Kraikitpanitch, Chrysant, & Lindeman, 1975; Krause et al., 2011; Melin et al., 1997), as well
as certain medications such as spironolactone (Lee, Miller, & Buono, 2010) and angiotensin

receptor blockers (Fukuda et al., 2011).

Congruence of Related Variables with Orem’s Self-Care Theory

One of the tasks of this study was to test the congruency of the findings to Orem’s Self-
Care Theory. For the research questions aimed at exploring these variables, which included
some selected basic conditioning factors, knowledge of sodium reduction, sodium reduction
self-care agency, sodium reduction self-care behavior and urinary sodium excretion in
hypertensive older adults, Orem’s Self-Care Theory was found to support the inquiries of this
study. Based on the strength, directionality, and statistical significance of the paths between
variables, these results provided a better evidence to understand the sodium reduction behavior
and urinary sodium excretion which could be biased by certain internal and external factors.
Also, the findings of this study indicated that the structure of sodium reduction self-care
behavior of hypertensive older adults has been found to be consistent with the proposed model
based on Orem’s Self-Care Theory in which the basic conditioning factors, knowledge of
sodium reduction, and sodium reduction self-care agency had been attributed to sodium
reduction self-care behavior. Remarkably, based on both urinary sodium excretion and sodium
reduction self-care behavior models, performing sodium reduction self-care behavior required
the self-care agency and knowledge related to sodium reduction. Individuals’ demographic
background such as education and living location in rural or urban areas enhanced the

121



knowledge of sodium reduction. Then, this understanding indirectly stimulated via self-care
agency of sodium reduction through sodium reduction self-care behavior, as well as knowledge
of sodium reduction directly moving to sodium reduction self-care behavior. Finally, these
influences helped in diminishing the sodium intake and sodium excretion level. As such, the
distinction of self-care agency and knowledge toward self-care behavior has been articulated
by this study.

The findings presented consistent evidence that having low education, residing in an
urban community, inadequacy of knowledge, and perceiving low competence placed
individuals at risk and caused them to be faced with difficulties in performing sodium
reduction, which led to having high urinary sodium excretion. This study mostly supported
Orem’s Self-care Theory except for some basic conditioning factors. For instance, the prior
study informed that there are many basic conditioning factors that directly explain self-care
behavior and self-care agency. Nevertheless, for sodium reduction self-care behavior in
hypertensive older adults, only two factors, education and living in rural settings, were found to
be direct estimates of knowledge of sodium reduction, and these variables did not have direct

effects on sodium reduction self-care agency and sodium reduction self-care behavior.

Summary of the Study

A cross-sectional study was applied to examine the causal relationship among
education, marital status, cooking ability, co-morbidity, rural/urban, and eating and chewing
limitations, knowledge of sodium reduction, sodium reduction self-care agency, and sodium
reduction self-care behavior on urinary sodium excretion, as well as the relationship of

education, marital status, cooking ability, co-morbidity, rural/urban, and eating and chewing
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limitations, knowledge of sodium reduction, sodium reduction self-care agency on sodium
reduction self-care behavior. Additionally, the researcher aimed to test whether the findings
were congruent with Orem’s Self-Care Theory, which was used to underpin this study. The
sample consisted of 312 hypertensive patients aged 60 or over who had been diagnosed with
hypertension for at least one year and were treated with antinypertensive drugs from any
healthcare services and/or are recommended to apply lifestyle modification methods to control
their blood pressure. One demographic data form and three research instruments which
included the Knowledge of Dietary Sodium Reduction Scale, the Dietary Sodium Reduction Self-
Care Agency Scale, and the Dietary Sodium Reduction Self-Care Behavior Scale were used in
this study. Collection of 24-hour urine samples were also tested for sodium. Data collection
was carried out in both urban and rural areas in the northern region of Thailand. The
relationships among variables and model fit were tested with the AMOS program.

Regarding demographic characteristics of the sample, participants had a mean age of
69.63 years and there were slightly more female and male participants. They were
predominantly married, finished elementary school, had been diagnosed of hypertension for 1-
36 years (mean=6.69) with the highest proportion of 1 to 5 years, had 1 to 4 family members,
made family income less than 20,000 baht per month, still actively cooked for themselves and
family members, and did not have eating and chewing limitations.

As for model testing, the final model of the sodium reduction self-care behavior and the
urinary sodium excretion fit the data well. Four predictors together with sodium reduction self-
care agency, knowledge of sodium reduction, rural/urban, and education contributed to
influence sodium reduction self-care behavior. Those variables accounted for 39% of the

variance in explaining sodium reduction self-care behavior. Also, five predictors composed of
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sodium reduction self-care behavior, sodium reduction self-care agency, knowledge of sodium
reduction, rural/urban, and education mutually affected urinary sodium excretion. Those
variables accounted for 61% of the variability of urinary sodium excretion. Knowledge of
sodium reduction was the most important variable in sodium reduction self-care behavior
model and sodium reduction self-care agency was the most influential predictor of urinary
sodium excretion. Basic conditioning factors such as rurallurban and education were found to
have minimal influence in both sodium reduction self-care behavior and urinary sodium
excretion models while marital status, cooking ability, co-morbidity, and eating and chewing
limitations did not have effects on either sodium reduction self-care behavior or urinary sodium
excretion. In conclusion, the findings of this study were significant since the conceptualization
of sodium reduction self-care behavior in hypertensive older adults was not specifically

addressed and had not been clarified to support Orem’s Self-Care Theory.

Significance Contributing to Nursing Science

This study contributed to nursing science in several ways. First, it contributed to
nursing knowledge by partially confirming Orem’s Self-Care Theory. The results
demonstrated the effects of basic conditioning factors on knowledge, knowledge on self-care
agency and self-care behavior, as well as the effects of self-care agency on self-care behavior.
The results demonstrated for the first time basic conditioning factors in Thai older adults with
hypertension were associated with Orem's theory. Orem did not establish the directions of
these factors

Second, this study yielded a model of self-care behavior in hypertensive older adults.

The information provided by this study was useful for nurses and other healthcare providers in
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understanding the problems related to sodium reduction in clarifying the effects of education,
rurallurban, knowledge, self-care agency on self-care behavior which were not mentioned from
previous studies. As such, this may stimulate researchers to expand this knowledge further, and
this may encourage clinicians to develop tailored self-care interventions for reducing sodium
intake.

Third, the findings provide scientific rationale in self-care behavior and urinary sodium
excretion for nursing interventions. This supports the traditional sodium reduction nursing
interventions and guides the appropriateness of future nursing practice.

Fourth, the findings show that self-care behavior and urinary sodium excretion were
affected by various variables related to economic and social factors which were not all able to
be included in this study. Sodium reduction self-care agency and knowledge related to sodium
reduction had notable effects on sodium reduction self-care behavior and urinary sodium
excretion while other physical, economic, and social factors should always be considered to be
part of these consequences. This helps nurses realize the importance of these variables and
incorporate them into holistic nursing interventions. Nurses can evaluate the outcomes of
interventions by not focusing on only sodium reduction self-care behavior, but urinary sodium
excretion testing as well. Incorporation of these factors into assessment can also be useful.

Fifth, knowledge related to sodium reduction and sodium reduction self-care agency
played a role as mediators to sodium reduction self-care behavior and urinary sodium
excretion. Nurses who can raise sodium reduction knowledge and bolster the confidence of
older adults through health education programs consisting of general knowledge of effects of
sodium on blood pressure, sources of sodium in food and seasonings, suggestions for elderly

friendly low sodium recipes, grocery shopping guidance, reading food labels for sodium,
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techniques to avoid consuming high sodium when eating out, socializing, and eating at home,
and discussion about the facilitators and barriers of lowering sodium consumption along with
brainstorming for solutions among the group members. Cooking classes which involve
integrating low sodium cooking demonstrations, suggestions about substitute ingredients,
herbs, and spices, as well as tasting and comparing foods which have appropriate amounts of
sodium with high sodium recipes should help in empowering and enhancing patients’
competence.

Sixth, the findings from the present study can assist nursing educators in providing and
implementing basic nursing curriculum. These findings can guide the direction of nursing
education, which needs to focus on self-care behavior. In addition, nursing education that
prepares nursing personnel for concentrating on preventative health and health promotion will
support the needs of national health strategies and policies for health promotion and disease
prevention among Thais.

Seventh, during the current economic climate of the health care delivery system, the
ability for patients to engage in self-care is crucial. Sodium reduction is necessary not only for
hypertensive older adults, but other populations can benefit from this preventative health
behavior. Promoting sodium reduction is advantageous for all ages. Nursing research which
places value on encouraging individuals to assume responsibility for their own care will
maximize patient outcomes. They will then be better able to take care of themselves and others,
resulting in an overall improvement in health status and decline of economic and social

burdens.
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Recommendations for Future Research

The following ideas for future research are recommended. First, the design of the
present study had a sufficient sample size and samples were drawn from older adults in both
rural and urban settings. However, selected communities and the voluntary basis for
participation of these samples may be a flaw in this study. Healthy and physically active older
adults have more likely to participate in this convenience sample. The majority of participants
reported minimal functional limitations by being able to cook and staying active in food
preparation for others. The non-random selection of participants and settings result in having
participants who are relatively active and complicated by fewer symptoms rather than
sedentary ones and/or those having multiple health conditions, which might not accurately
represent the population. A replicated study with a randomized sample and setting is suggested.

Second, this study supported the hypothesized importance of socioeconomic and
cultural factors along with individual competencies on sodium reduction self-care behavior and
sodium excretion in hypertensive older adults in the northern region of Thailand. However,
culinary styles, lifestyles, socio-cultural factors, geographic status, health care services, salt
reduction policies and the uniqueness of each community are varied either within or between
countries. Other regions may have differences that bring into question the generalizability of
the findings to other groups, as well as to adults with other chronic diseases. A replication of
the research is recommended to ensure similar outcomes.

Third, experimental research is recommended. Interventions which place supportive-
educative sodium reduction related programs and focus on simultaneously improving

knowledge and enhancing self-care agency, as well as aim to compare the changes of sodium
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reduction self-care behavior and urinary sodium excretion over time after the intervention, are
suggested for future study.

Fourth, there are a myriad of factors which could not be included in this study. Various
factors such as ethnicity, body mass index, social support, family size, family caregivers,
perceived wulnerability, perceived severity, health care personnel, availability, and attitude
should be incorporated into future investigations.

Fifth, performing self-care behavior in sodium reduction is a long-term commitment
which needs both effort and accessible resources. This cross-sectional research design might
have limitations in explaining the habits of these chronic patients. Research with a longitudinal
design could monitor changes in sodium reduction self-care behavior and urinary sodium
excretion over a period of time. A longitudinal study would be beneficial in providing essential

direction for practice, education, and research.

128



REFERENCES

129



Abbott, P., Davison, J., Moore, L., & Rubinstein, R. (2010). Barriers and enhancers to dietary
behaviour change for Aboriginal people attending a diabetes cooking course. Health
Promotion Journal of Australia, 21(1), 33-38.

Adshead, S.A.M. (1992). Salt and civilization. London: Macmilan Academic and Professional.

Aish, A. (1996). A comparison of female and male cardiac patients' responses to nursing care
promoting nutritional self-care. Canadian Journal of Cardiovascular Nursing, 7(3), 4-
13.

Ajani, U.A., Dunbar, S.B., Ford, E.S., Mokdad, A.H., & Mensah, G.A. (2005). Sodium Intake
among people with normal and high blood pressure. American Journal of Preventive
Medicine, 29(5, Supplement 1), 63-67.

Akoyol, A.D., Cetinkaya, Y., Bakan, G., Yarah, S., & Akkus, S. (2007). Self-care agency and
factors related to this agency among patients with hypertension. Journal of Clinical
Nursing, 16, 679-687.

Alderman, M., Sealey, J., Cohen, H., Madhavan, S., & Laragh, J. (1997). Urinary sodium
excretion and myocardial infarction in hypertensive patients: A prospective cohort
study. The American Journal of Clinical Nutrition, 65, 682S-686S.

Anderson, J.A.M. (1996). Basic conditioning factors, self-care agency, self-care, and well-
being in homeless adults. Doctoral dissertation, Wayne State University, Detroit: MI.

Arbuckle, J.L. (2008). Amos ™ 17.0 User's Guide. Chicago, IL: SPSS Inc.

Artinian, N.T., Magnan, M., Sloan, M., & Lange, M.P. (2002). Self-care behaviors among
patients with heart failure. Heart & Lung: The Journal of Acute and Critical Care, 31,

161-172.

130



Asaria, P., Chisholm, D., Mathers, C., Ezzati, M., & Beaglehole, R. (2007). Chronic disease
prevention: Health effects and financial costs of strategies to reduce salt intake and
control tobacco use. The Lancet, 370, 2044-2053.

Ashida, T., Tanaka, T., Yokouchi, M., Kuramochi, M., Deguchi, G., Kimura, G., Kojima, S.,
Ito, K., & Ikeda, M. (1985). Effect of dietary sodium on platelet alpha 2-adrenergic
receptors in essential hypertesion. Hyperension, 7, 972-998.

Ba, E., & Mollaoglu, M. (2010). The evaluation of self-care and self-efficacy in patients
undergoing hemodialysis. Journal of Evaluation in Clinical Practice, 16, 605-610.

Bangkok Bank. (2012). Foreign Exchange Rates. Retrieved February 13, 2012, from

http //www.bangkokbank.com/bangkok %20bank/web%20services/rates/pages/fx rates.

aspx

Bentler, P.M. (1995). EQS structural equations program manual. Encino, CA: Multivariate
Software.

Bentley, B., De Jong, M.J., Moser, D.K., & Peden, A.R. (2005). Factors related to
nonadherence to low sodium diet recommendations in heart failure patients. European
Journal of Cardiovascular Nursing, 4(4), 331-336.

Beverly, E.A., Miller, C.K., & Wray, L.A. (2008). Spousal support and food-related behavior
change in middle-aged and older adults living with type 2 diabetes. Health Education &
Behavior, 35, 707-720.

Blacher, J., Demuth, K., Guerin, A.P., Safar, M.E., Moatti, N., & London, G.M. (1998).
Influence of biochemical alterations on arterial stiffness in patients with end-stage renal

disease. Arteriosclerosis, Thrombosis, and Vascular Biology, 18, 535-541.

131


http://www.bangkokbank.com/bangkok%20bank/web%20services/rates/pages/fx_rates.aspx
http://www.bangkokbank.com/bangkok%20bank/web%20services/rates/pages/fx_rates.aspx

Boegehold, M.A. (1995). Flow-dependent arteriolar dilation in normotensive rats fed low-or
high-salt diets. American Journal of Physiology - Heart and Circulatory Physiology,
269(4), H1407-H1414.

Bollen, K.A. (1990). Overall fit in covariance structure models: Two types of sample size
effects. Psychological Bulletin, 107(2), 256-259.

Browning, C., Sims, J., Kendig, H., & Teshuva, K. (2009). Predictors of physical activity
behavior in older community-dwelling adults. Journal of Allied Health, 38(1), 8-17.

Burt, V.L., Whelton, P., Roccella, E.J., Brown, C., Cutler, J.A., Higgins, M., Horan, M.J., &
Labarthe, D. (1995). Prevalence of hypertension in the US adult population: Results
from the Third National Health and Nutrition Examination Survey, 1988-1991.
Hypertension, 25, 305-313.

Byam-Williams, J., & Salyer, J. (2010). Factors influencing the health-related lifestyle of
community-dwelling older adults. Home Healthcare Nurse, 28(2), 115-121.

Byrne, B.M. (1991). The Maslach Burnout Inventory: Validating factorial structure and
invariance across intermediate, secondary, and university educators. Multivariate
Behavioral Research, 26, 583-605.

Byrne, B.M. (2010). Structural equation modeling with AMOS: Basic concepts, applications,
and programming (2nd ed.). New York: Routledge Academic.

Callaghan, D. (2005). Healthy behaviors, self-efficacy, self-care, and basic conditioning factors
in older adults. Journal of Community Health Nursing, 22(3), 169-178.

Cameron, J., Worrall-Carter, L., Riegel, B., Lo, S.K., & Stewart, S. (2009). Testing a model of

patient characteristics, psychologic status, and cognitive function as predictors of self-

132



care in persons with chronic heart failure. Heart & Lung: The Journal of Critical Care,
38(5), 410-418.

Campese, V.M., Romoff, M.S., Levitan, D., Saglikes, Y., Friedler, R.M., & Massry, S.G.
(1982). Abnormal relationship between sodium intake and sympathetic nervous system
activity in salt-sensitive patients with essential hypertension. Kidney International,
21(2), 371-378.

Cappuccio, F.P., Kalaitzidis, R., Duneclift, S., & Eastwood, J.B. (2000). Unravelling the links
between calcium excretion, salt intake, hypertension, kidney stones and bone
metabolism. Journal of Nephrology, 13(3), 169-177.

Cappuccio, F.P., Markandu, N.D., Carney, C., Sagrella, G.A., & MacGregor, G.A. (1997).
Double-blind randomised trial of modest salt restriction in older people. The Lancet,
350, 850-854.

Carey, R.M., & Padia, S.H. (2008). Angiotensin AT2 receptors: Control of renal sodium
excretion and blood pressure. Trends in Endocrinology & Metabolism, 19(3), 84-87.

Chen, C.C., Bode, R.K., Granger, C.V., & Heinemann, A.W. (2005). Psychometric properties
and developmental differences in children's ADL item hierarchy: A study of the
WEEFIM instrument. American Journal of Physical Medicine & Rehabilitation, 84,
671-679.

Chen, J. (2010). Sodium sensitivity of blood pressure in Chinese populations. Current
Hypertension Reports, 12(2), 127-134.

Chen, L., Wu, H., Pochynyuk, O.M., Reisenauer, M.R., Zhang, Z., Huang, L., Zaika, O.L.,

Mamenko, M., Zhang, W., Zhou, Q., Liu, M., & Xia, Y. (2011). Afl7 deficiency

133



increases sodium excretion and decreases blood pressure. Journal of the American
Society of Nephrology (JASN), 22(6), 1076-1086.

Chen, S., & Wang, H. (2007). The relationship between physical function, knowledge of
disease, social support and self-care behavior in patients with rheumatoid arthritis.
Journal of Nursing Research (Taiwan Nurses Association), 15(3), 183-192.

Chung, M.L., Moser, D.K., Lennie, T.A., Worrall-Carter, L., Bentley, B., Trupp, R., &
Armentano, D.S. (2006). Gender differences in adherence to the sodium-restricted diet
in patients with heart failure. Journal of Cardiac Failure, 12, 628-634.

Cianciaruso, B., Bellizzi, V., Minutolo, R., Tavera, A., Capuano, A., Conte, G., & De Nicola,
L. (1998). Salt intake and renal outcome in patients with progressive renal disease.
Mineral and Electrolyte Metabolism, 24, 296-301.

Conrelly, C.E. (1993a). An empirical study of a Model of Self-Care in chronic illness. Clinical
Nurse Specialist: The Journal for Advanced Nursing Practice, 7, 247-253.

Connelly, C.E. (1993b). An empirical study of a Model of Self-Care in Chronic Iliness.
Clinical Nurse Specialist: The Journal for Advanced Nursing Practice, 7(5), 247-253.

Cook, N.R., Cutler, J.A., Obarzanek, E., Buring, J.E., Rexrode, K.M., Kumanyika, S.K.,
Appel, L.J., & Whelton, P.K. (2007). Long term effects of dietary sodium reduction on
cardiovascular disease outcomes: Observational follow-up of the trials of hypertension
prevention (TOHP). British Medical Journal, 334, 885-888.

Cresci, M.K., & Jarosz, P.A. (2010). Bridging the digital divide for urban seniors: Community
partnership. Geriatric Nursing, 31(6), 455-463.

Dahlof, B. (2007). Prevention of stroke in patients with hypertension. The American Journal of

Cardiology, 100(3, Supplement 1), S17-S24.

134



Dale, B., Soderhamn, U., & Soderhamn, O.(2012). Self-care abilty among home-dwelling
older people in rural areas in southern Norway. Scandinavian Journal of Caring
Sciences, 26(1), 113-122.

Dash, S.C., Sundaram, K.R., & Awain, P.K.(1994). Blood pressure profile, urinary sodium
and body weight in the '‘Oraon’ rural and urban tribal community. Journal of the
Association of Physicians of India, 42, 878-880.

Davis, A.E. (1996). Instrument development: Getting started. The Journal of Neuroscience
Nursing 28, 204-207.

de Almeida, R.L., Constancio, J., Vendramini, R.C., Fracasso, J.F., Menani, J.V., & De Luca
Jr, L.A. (2011). Lipopolysaccharide reduces sodium intake and sodium excretion in
dehydrated rats. Physiology and Behavior, 102(2), 164-169.

De Chatel, R., Toth, M., Tisler, A., Barna, 1., Herend, M., & Vossbein, M.A. (1989). by R.
Rettig, New York, LLC. In R. Rettig, D. Ganten & F.C. Luft (Eds.), Salt and
hypertension: Dietary minerals, volume homeostasis, and cardiovascular regulation.
New York: Springer-Verlag.

De Stefani, E., Ronco, A., Brennan, P., & Boffetta, P. (2001). Meat consumption and risk of
stomach cancer in Uruguay: A case-control study. Nutrition & Cancer, 40(2), 103-107.

Denton, D., Weisinger, R., Mundy, N.I., Wickings, E.J., Dixson, A., Moisson, P., Pingard,
AM., Shade, R., Carey, D., Ardaillou, R., & etal. (1995). The effect of increased salt
intake on blood pressure of chimpanzees. Nature Medicine, 1, 1009-1016.

Dickinson, B.D., & Havas, S. (2007). Reducing the population burden of cardiovascular
disease by reducing sodium intake: A report of the Council on Science and Public

Health. Archives of Internal Medicine, 167, 1460-1468.

135



Dickson-Spillmann, M., & Siegrist, M. (2011). Consumers' knowledge of healthy diets and its
correlation with dietary behavior. Journal of Human Nutrition & Dietetics, 24(1), 54-
60.

du Cailar, G., Ribstein, J., & Mimran, A. (2002a). Dietary sodium and target organ damage in
essential hypertension. American Journal of Hypertension, 15(3), 222-229.

du Cailar, G., Ribstein, J., & Mimran, A. (2002b). Dietary sodium and target organ damage in
essential hypertension. American Journal of Hypertension, 15, 222-229.

Ducher, M., Fauvel, J., Maurin, M., Laville, M., Maire, P., Paultre, C.Z., & Ceruitti, C. (2003).
Sodium intake and blood pressure in healthy individuals. Journal of Hypertension,
21(2), 289-294.

Duffy, M.E., & Jacobsen, B.S. (2001). Univariate descriptive statistics. In B.H. Munro (Ed.),
Statistical Methods for Health Care Research (4th ed., pp. 29-62). Philadelphia:
Lippincott.

Eap, C.B., Bochud, M., Elston, R.C., Bovet, P., Maillard, M.P., Nussberger, J., Schild, L.,
Shamlaye, C., & Burnier, M. (2007). CYP3A5 and ABCB1 genes influence blood
pressure and response to treatment, and their effect is modified by salt. Hypertension,
49, 1007-1014.

Eaton, S.B., Eaton, S.B., Ill, Konner, M.J., & Shostak, M. (1996). An evolutionary perspective
enhances understanding of human nutritional requirements. Journal of Nutrition, 126,
1732-1740.

Elliott, P., Walker, L.L., Little, M.P., Blair-West, J.R., Shade, R.E., Lee, D.R., Rouquet, P.,

Leroy, E., Jeunemaitre, X., Ardaillou, R., Paillard, F., Meneton, P., & Denton, D.A.

136



(2007). Change in salt intake affects blood pressure of chimpanzees: Implications for
human populations. Circulation, 116, 1563-1568.

Ely, D., Herman, M., Ely, L., Barrett, L., & Milsted, A. (2000). Sodium intake is increased by
social stress and the Y chromosome and reduced by clonidine. American Journal of
Physiology - Regulatory, Integrative and Comparative Physiology, 278(2), R407-412.

Erdem, Y., Arici, M., Altun, B., Turgan, C., Sindel, S., Erbay, B., Derici, U., Karatan, O.,
Hasanoglu, E., & Caglar, S. (2010). The relationship between hypertension and salt
intake in Turkish population: SALTURK study. Blood Pressure, 19(5), 313-318.

Espeland, M.A., Kumanyika, S., Wilson, A.C., Wilcox, S., Chao, D., Bahnson, J., Reboussin,
D.M., Easter, L., & Zheng, B. (2001). Lifestyle interventions influence relative errors in
self-reported diet intake of sodium and potassium. Annals of Epidemiology, 11(2), 85-
93.

Evangelista, L.S., Doering, L.V., Dracup, K., Westlake, C., Hamilton, M., & Fonarow, G.C.
(2003). Compliance behaviors of elderly patients with advanced heart failure. Journal
of Cardiovascular Nursing, 18(3), 197-208.

Froment, A., Milon, H., & Gravier, C. (1979). Relationship of sodium intake and arterial
hypertension: Contribution of geographical epidemiology. Revue d Epidémiologie et de
Santé Publique, 27, 437-454.

Fukuda, M., Wakamatsu-Yamanaka, T., Mizuno, M., Miura, T., Tomonari, T., Kato, Y.,
Ichikawa, T., Miyagi, S., Shirasawa, Y., Ito, A, Yoshida, A., & Kimura, G. (2011).
Angiotensin receptor blockers shift the circadian rhythm of blood pressure by
suppressing tubular sodium reabsorption. American Journal of Physiology - Renal

Physiology, 301(5), F953-F957.

137



Gallant, M.P., & Dorn, G.P. (2001). Gender and race differences in the predictors of daily
health practices among older adults. Health Education Research, 16(1), 21-31.

Garriguet, D. (2007). Sodium consumption at all ages. Health Reports, 18(2), 47-52.

Gary, R. (2006). Self-care practices in women with diastolic heart failure. Heart & Lung: The
Journal of Critical Care, 35(1), 9-19.

Gast, H.L., Denyes, M.J., Campbell, J.C., Hartweg, D.L., Schott-Baer, D., & Isenberg, M.
(1989). Self-care agency: Conceptualizations and operationalizations. Advances in
Nursing Science, 12(1), 26-38.

Geleijnse, J.M., Hofman, A., Witteman, J.C.M., Hazebroek, A.A., Valkenburg, HA., &
Grobbee, D.E. (1997). Long-term effects of neonatal sodium restriction on blood
pressure. Hypertension, 29, 913-917.

Geleijnse, J.M., Kok, F.J., & Grobbee, D.E. (2003). Blood pressure response to changes in
sodium and potassium intake: A metaregression analysis of randomised trials. Journal
of Human Hypertension, 17, 471-480.

Gerber, L.M., & Mann, S.J. (2012). Inaccuracy of self-reported low sodium diet. American
Journal of Human Biology, 24(2), 189-191.

Gerdts, E., Myking, O.L., & Omvik, P. (1994). Salt sensitive essential hypertension evaluated
by 24 hour ambulatory blood pressure. Blood Press, 3, 375-380.

Gessert, C.E., Haller, 1.V., Kane, R.L., & Degenholtz, H. (2006). Rural-urban differences in
medical care for nursing home residents with severe dementia at the end of life. Journal
of the American Geriatrics Society, 54(8), 1199-1205.

Gibson, R. (2002). Dietrary assessment. InJ. Mann & A.S. Truswell (Eds.), Essentials of

Human Nutrition (2nd ed.). Oxford: Oxford University Press.

138



Goodridge, D., Lawson, J., Rennie, D., & Marciniuk, D. (2010). Rural/urban differences in
health care utilization and place of death for persons with respiratory illness in the last
year of life. Rural & Remote Health, 10(2), 1349-1349.

Grim, C.E., Luft, F.C., Miller, J.Z., Meneely, G.R., Battarbee, H.D., Hames, C.G., & Dahl,
L.K. (1980). Racial differences in blood pressure in evans county, Georgia:
Relationship to sodium and potassium intake and plasma renin activity. Journal of
Chronic Diseases, 33(2), 87-94.

Gu, C.,Chan, C.W.H., & Twinn, S. (2010). How sexual history and knowledge of cervical
cancer and screening influence Chinese women's screening behavior in mainland
China. Cancer Nursing, 33, 445-453.

Gustafsson, K., Andersson, 1., Andersson, J., Fjelistrom, C., & Sidenvall, B. (2003). Older
women's perceptions of independence versus dependence in food-related work. Public
Health Nursing, 20, 237-247.

Haga, M., & Sakata, T. (2010). Daily salt intake of healthy Japanese infants of 3-5 years based
on sodium excretion in 24-hour urine. Journal of Nutritional Science & Vitaminology,
56(5), 305-310.

Hair, J.F., Anderson, R.E., Tatham, R.L., & Black, W.C. (1998). Multivariate data analysis
(5th ed.). Englewood Cliffs, NJ: Prentice Hall.

Hall, J.E., Guyton, A.C., & Mizelle, H.L. (1990). Role of the renin-angiotensin system in
control of sodium excretion and arterial pressure. Acta Physiologica Scandinavica.

Supplementum, 591, 48-62.

139



He, F.J., & MacGregor, G.A. (2009). A comprehensive review on salt and health and current
experience of worldwide salt reduction programmes. Journal of Human Hypertension,
23, 363-384.

He, J., Gu, D., Chen, J., Jaquish, C.E., Rao, D.C., Hixson, J.E., Chen, J.C., Duan, X., Huang,
J.F., Chen, C.S., Kelly, T.N., Bazzano, L.A., & Whelton, P.K. (2009). Gender
difference in blood pressure responses to dietary sodium intervention in the GenSalt
study. Journal of Hypertension, 27(1), 48-54.

Heo, S., Moser, D.K., Lennie, T.A., Riegel, B., & Chung, M.L. (2008). Gender differences in
and factors related to self-care behaviors: A cross-sectional, correlational study of
patients with heart failure. International Journal of Nursing Studies, 45, 1807-1815.

Hines, S.H., Sampselle, C.M., Ronis, D.L., Yeo, S., Fredrickson, B.L., & Boyd, C.J. (2007).
Women's self-care agency to manage urinary incontinence: The impact of nursing
agency and body experience. Advancesin Nursing Science, 30(2), 175-188.

Ho, C.S., Ho, S.C., & Swaminathan, R. (1993). Dietary electrolytes and urinary natriuretic
factors. Internation Journal of Cardiology, 39(1), 1-4.

Holmes, B.A., Roberts, C.L., & Nelson, M. (2008). How access, isolation and other factors
may influence food consumption and nutrient intake in materially deprived older men
in the UK. Nutrition Bulletin, 33(3), 212-220.

Holmes, C.S. (1987). Cognitive functioning and diabetes: Broadening theparadigm for
behavioral and health psychology. Diabetes Care, 10, 135-136.

Hooper, L., Bartlett, C., Davey Smith, G., & Ebrahim, S. (2002). Systematic review of long
term effects of advice to reduce dietary salt in adults. British Medical Journal, 325,

628-636.

140



Houghton, J.L., Frank, M.J., Carr, A.A., von Dohlen, T.W., & Prisant, L.M. (1990). Relations
among impaired coronary flow reserve, left ventricular hypertrophy and thallium
perfusion defects in hypertensive patients without obstructive coronary artery disease
Journal of the American College of Cardiology, 15, 43-51.

Hoyle, R.H. (1995). The structural equation modeling approach: Basic concepts and
fundamental issues. In R.H. Hoyle (Ed.), Structural equation modeling:Concepts,
issues, and applcations (pp. 1-15). Thousand Oaks, CA: Sage.

Hu, J., La Vecchia, C., Morrison, H., Negri, E., & Mery, L. (2011). Salt, processed meat and
the risk of cancer. European Journal of Cancer Prevention, 20(2), 132-1309.

Hu, L.T., & Bentler, P.M. (1995). Evaluating model fit. In R.H. Hoyle (Ed.), Structural
equation modeling: Concepts, issues, and applications (pp. 76-99). Thousand Oaks,
CA: Sage.

Hu, L.T., Bentler, P.M., & Kano, Y. (1992). Can test statistics in covariance structure analysis
be trusted? Psychological Bulletin 112, 351-362.

Huang, T., Li, Y., & Wang, C. (2009). Individualized programme to promote self-care among
older adults with asthma: Randomized controlled trial. Journal of Advanced Nursing,
65(2), 348-358.

Imamura, E. (2009). Older Japanese adults' religiosity: Relationship with age; gender;
physical, mental, and cognitive health; subjective feelings about health; social
support/integration; and health promotion behaviors. Doctoral Dissertation, University
of Michigan.

InterASIA Collaborative Group. (2003). Cardiovascular risk factor levels in urban and rural

Thailand: The International Collaborative Study of Cardiovascular Disease in Asia

141



(InterASIA). The European Journal of Cardiovascular Prevention & Rehabilitation,
10, 249-257.

Iseki, K., Iseki, C., Itoh, K., Uezono, K., Sanefuji, M., Kemiya, Y., Fukiyama, K., & Kawasaki,
T. (2002). Urinary excretion of sodium and potassium in a screened cohort in Okinawa,
Japan. Hypertension Research, 25, 731-736.

Iwai, N., Kajimoto, K., Tomoike, H., & Takashima, N. (2007). Polymorphism of CYP11B2
determines salt sensitivity in Japanese. Hypertension, 49, 825-831.

Jan, R.A., Shah, S., Saleem, S.M., Waheed, A., Mufti, S., Lone, M.A., & Ashraf, M. (2006).
Sodium and potassium excretion in normotensive and hypertensive population in
Kashmir. Journal of The Association of Physicians of India, 54, 22-26.

Jirovec, M.M., & Kasno, J. (1993). Predictors of self-care abilities among the institutionalized
elderly. Western Journal of Nursing Research, 15(3), 314-324.

Joffres, M.R., Campbell, N.R., Manns, B., & Tu, K. (2007). Estimate of the benefits of a
population-based reduction in dietary sodium additives on hypertension and its related
health care costs in Canada. The Canadian Journal of Cardiology, 23, 437-443.

Johnson, S.B., Kelly, M., Henretta, J.C., Cunningham, W.R., Tomer, A., & Silverstein, J.H.
(1992). A longitudinal analysis of adherence and health status in childhood diabetes.
Journal of Pediatric Psychology(5), 537-553.

Johnston-Brooks, C.H., Lewis, M.A., & Garg, S. (2002). Self-efficacy impacts self-care and
HbAlc in young adults with type I diabetes. Psychosomatic Medicine, 64(1), 43-51.

Kaplan, D. (1994). Estimator conditioning diagnostics for covariance structure model.

Sociological Methods Research, 23(2), 200-229.

142



Karppanen, H., & Mervaala, E. (2006). Sodium intake and hypertension. Progress in
Cardiovascular Diseases, 49(2), 59-75.

Kato, H., Suzuki, H., Tajima, S., Ogata, Y., Tominaga, T., Sato, A., & Saruta, T. (1991).
Angiotensin |1 stimulates collagen synthesis in cultured vascular smooth muscle cells.
Journal of Hypertension, 9(1), 17-22.

Katrak, H. (2010). Low-income parents' decisions about medical treatment. Journal of Health
Management, 12(1), 73-81.

Kawano, Y., Ando, K., Matsuura, H., Tsuchihashi, T., Fujita, T., & Ueshima, H. (2007).
Report of the Working Group for Dietary Salt Reduction of the Japanese Society of
Hypertension: Rationale for salt restriction and salt-restriction target level for the
management of hypertension. Hypertension Research, 30, 879-886.

Kawasaki, T., Delca, C.S., Bartter, F.C., & Smith, H. (1978). The effect of high-sodium and
low-sodium intakes on blood pressure and other related variables in human subjects
with idiopathic hypertension. American Journal of Medicine, 64, 193-198.

Kearney, P.M., Whelton, M., Reynolds, K., Muntner, P., Whelton, P.K., & He, J. (2005).
Global burden of hypertension: Analysis of worldwide data. The Lancet, 365, 217-223.

Ketonen, J., Merasto, S., Paakkari, 1., & Mervaala, E.M.A. (2005). High sodium intake
increases vascular superoxide formation and promotes atherosclerosis in apolipoprotein
E-deficient mice. Blood Pressure, 14, 373-382.

Kim, S.H. (2009). Health literacy and functional health status in Korean older adults. Journal
of Clinical Nursing, 18(16), 2337-2343.

Kirdphon, W. (2003). Accepting and adjusting to chronicity of hypertension: A grounded

theory study in Thai people. Doctoral dissertation, University of Washington.

143



Kline, R.B. (1998). Principles and practices of structural equation modeling. New York:
Guilford Press.

Kohan, D.E. (2006). The renal medullary endothelin system in control of sodium and water
excretion and systemic blood pressure. Current Opinion in Nephrology &
Hypertension, 15(1), 34-40.

Kojuri, J., & Rahimi, R. (2007). Effect of "no added salt diet" on blood pressure control and 24
hour urinary sodium excretion in mild to moderate. BioMed Central Cardiovascular
Disorders, 6(7), 7-34.

Kongnoo, W. (1999). Socio-cultural aspects of salt consumption risk behavior and
hypertension among workers in Saraburi Province. Master's thesis, Mahidol
University, Bangkok.

Kono, Y., Yamada, S., Kamisaka, K., Araki, A., Fujioka, Y., Yasui, K., Hasegawa, Y., &
Koike, Y. (2011). Recurrence risk after noncardioembolic mild ischemic stroke in a
Japanese population. Cardiovascular Diseases, 31, 365-372.

Kraikitpanitch, S., Chrysant, S.G., & Lindeman, R.D. (1975). Natriuresis and carbohydrate-
induced antinatriuresis in fasted, hydrated hypertensives. Proceedings of the Society for
Experimental Biology and Medicine, 149(2), 319-324.

Krause, E.G., de Kloet, A.D., Flak, J.N., Smeltzer, M.D., Solomon, M.B., Evanson, N.K.,
Woods, S.C., Sakai, R.R., & Herman, J.P. (2011). Hydration state controls stress
responsiveness and social behavior. The Journal of Neuroscience, 31(14), 5470-5476.

Kumanyika, S.K., Cook, N.R., Cutler, J.A., Belden, L., Brewer, A., Cohen, J.D., Hebert, P.R.,
Lasser, V.l., Raines, J., Raczynski, J., Shepek, L., Diller, L., Whelton, P.K., &

Yamamoto, M. (2005). Sodium reduction for hypertension prevention in overweight

144



adults: Further results from the Trials of Hypertension Prevention Phase Il. Journal of
Human Hypertension, 19(1), 33-45.

Kurosawa, M., Kikuchi, S., Xu, J., & Inaba, Y. (2006). Highly salted food and mountain herbs
elevate the risk for stomach cancer death in a rural area of Japan. Journal of
Gastroenterology and Hepatology, 21, 1681-1686.

Laffer, C.L., Gainer, J.V., Waterman, M.R., Capdevila, J.H., Laniado-Schwartzman, M.,
Nasjletti, A., Brown, N.J., & Elijjovich, F. (2008). The T8590C polymorphism of
CYP4A11 and 20-hydroxyeicosatetraenoic acid in essential hypertension.
Hypertension, 51, 767-772.

Lancaster, K.J., Smiciklas-Wright, H., Weitzel, L.B., Mitchell, D.C., Friedmann, J.M., &
Jensen, G.L. (2004). Hypertension-related dietary patterns of rural older adults.
Preventive Medicine, 38, 812-818.

Lantz, P.M., Weigers, M.E., & House, J.S. (1997). Education and income differentials in breast
and cervical cancer screening: Policy implications for rural women. Medical Care,
35(3), 219-236.

Lauck, S., Johnson, J.L., & Ratner, P.A. (2009a). Self-care behavior and factors associated
with patient outcomes following same-day discharge percutaneous coronary
intervention. European Journal of Cardiovascular Nursing, 8(3), 190-199.

Lauck, S., Johnson, J.L., & Ratner, P.A. (2009b). Self-care behaviour and factors associated
with patient outcomes following same-day discharge percutaneous coronary

intervention. European Journal of Cardiovascular Nursing, 8(3), 190-199.

145



Law, M.R., Frost, C.D., & Wald, N.J. (1991). By howmuch does dietary salt reduction lower
blood pressure? I--Analysis of observation data among populations. British Medical
Journal, 302, 811-815.

Lee, J., Kim, J.-H., Son, S.J., Ahn, Y., Lee, J.,, Park, C., Lee, L., Erickson, K.L., & Jung, 1.-K.
(2011). Dietary pattern classifications with nutrient intake and health-risk factors in
Korean men. Nutrition, 27(1), 26-33.

Lee, N.V.L., Miller, P.W., & Buono, M.J. (2010). The effect of spironolactone on sweat and
urinary sodium excretion during exercise in humans. Clinical Physiology and
Functional Imaging, 30(1), 13-16.

Lee, Y.S., & Laffrey, S.C.(2006). Predictors of physical activity in older adults with
borderline hypertension. Nursing Research, 55(2), 110-120.

Lewallen, L.P. (2004). Healthy behaviors and sources of health information among low-
income pregnant women. Public Health Nursing, 21, 200-206.

Li, J., & Wang, D.H. (2007). Function and regulation of epithelial sodium transporters in the
kidney of a salt-sensitive hypertensive rat model. Journal of Hypertension, 25(5), 1065-
1072.

Lieberman, D., & Heimer, D. (1992). Effect of dietary sodium on the severity of bronchial
asthma. Thorax, 47, 360-362.

Lin, P.-H., Ginty, F., Appel, L.J., Aickin, M., Bohannon, A., Garnero, P., Barclay, D., &
Svetkey, L.P. (2003). The DASH diet and sodium reduction improve markers of bone
turnover and calcium metabolism in adults. The Journal of Nutrition, 133, 3130-3136.

Lindstrom, M. (2009). Marital status, social capital, material conditions and self-rated health:

A population-based study. Health Policy, 93(2-3), 172-179.

146



Liu, L.S., Wang, J.G., Shu-Ping, M., Wang, W., Lu, F.H., Zhang, L.Q., Banya, W., Peters, R.,
Beckett, N., Fletcher, A., & Bulpitt, C.J. (2008). Characteristics of the Chinese subjects
entered the hypertension in the very elderly trial. Chinese Medical Journal, 121, 1509-
1512.

Liu, M., Zhang, Q., Lu, M., Kwon, C., & Quan, H. (2007). Rural and urban disparity in health
services utilization in China. Medical Care, 45(8), 767-774.

Lopes, A.A. (2002). Hypertension in black people: Pathophysiology and therapeutic aspects.
Journal of Human Hypertension, 16(1), S11-S12.

Luft, F.C., Miller, J.Z., Cohen, S.J., Fineberg, N.S., & Weinberger, M.H. (1988). Heritable
aspects of salt sensitivity. The American Journal of Cardiology, 61(16), H1-H6.

Luft, F.C., & Weinberger, M.H. (1997). Heterogeneous responses to changes in dietary salt
intake: The salt-sensitivity paradigm. The American Journal of Clinical Nutrition, 65,
612S-617S.

Lukkarinen, H., & Hentinen, M. (1997). Self-care agency and factors related to this agency
among patients with coronary heart disease. International Journal of Nursing Studies,
34, 295-304.

Macabasco-O’Connell, A., DeWalt, D.A., Broucksou, K.A., Hawk, V., Baker, D.W.,
Schillinger, D., Ruo, B., Bibbins-Domingo, K., Holmes, G.M., Erman, B., Weinberger,
M., & Pignone, M. (2011). Relationship between literacy, knowledge, self-care
behaviors, and heart failure-related quality of life among patients with heart failure.

Journal of General Internal Medicine 26(9), 979-986.

147



MacKicha, F., Paterson, C., Henley, W.E., & Britten, N. (2011). Self-care in people with long
term health problems: A community based survey. BioMed Central Family Practice,
12(53), 1-10.

Maddigan, S.L., Farris, K.B., Keating, N., Wiens, C.A., & Johnson, J.A. (2003). Predictors of
older adults' capacity for medication management in a self-medication program: A
retrospective chart review. Journal of Aging & Health, 15(2), 332-352.

Malathum, P. (2001). A model of factors contributing to percieved abilities for health-
promoting self-care of community-dwelling Thai older adults. Doctoral degree Doctoral
dissertation, The University of Texas at Austin, Austin: Texas.

Malhotra, S.L. (1970). Dietary factors causing hypertension in India. The American Journal of
Clinical Nutrition, 23, 1353-1363.

Mancilha-Carvalho, J.J., & Souza e Silva, N.A. (2003). The Yanomami Indians in the
INTERSALT Study. Arquivos Brasileiros de Cardiologia, 80(3), 289-300.

Marshall, S., Bower, J.A., & Schroder, M.J.A. (2007). Customer understanding of UK salt
intake advice. British Food Journal, 109(3), 233-245.

Massey, L.K., & Whiting, S.J. (1996). Dietary salt, urinary calcium, and bone losses. Journal
of Bone and Mineral Research, 11, 731-736.

Mathers, C.D., Boerma, T., & Ma Fat, D. (2009). Global and regional causes of death. British
Medical Bulletin, 92(1), 7-32.

McCleary-Jones, V. (2011). Health literacy and its association with diabetes knowledge, self-
Efficacy and disease self-Management among African Americans with diabetes
mellitus. Journal of the Association of Black Nursing Faculty in Higher Education,

22(2), 25-32.

148



McDonald-Miszczak, L., Wister, A.V., & Gutman, G.M. (2001). Self-care among older adults:
An analysis of the objective and subjective illness contexts. Journal of Aging & Health,
13(1), 120-145.

Melin, B., Jimenez, C., Savourey, G., Bittel, J., Cottet-Emard, J.M., Pequignot, J.M., Allevard,
AM., & Gharib, C.(1997). Effects of hydration state on hormonal and renal responses
during moderate exercise in the heat. European Journal of Applied Physiology and
Occupational Physiology, 76(4), 320-327.

Mercado, J.M., & Hilsabeck, R. (2005). Untreated hypertension can lead to memory loss by
cutting down on blood flow to the brain. Neurology, 64(8), E28-29.

Micheli, E.T., & Rosa, A.A. (2003). Estimation of sodium intake by urinary excretion and
dietary records in children and adolescents from Porto Alegre, Brazil: A comparision of
two methods. Nutrition Research 23, 1477-1487.

Mickleborough, T.D., & Gotshall, R.W. (2004). Dietary salt intake as a potential modifier of
airway responsiveness in bronchial asthma. The Journal of Alternative and
Complementary Medicine, 10, 633-642.

Mickleborough, T.D., Lindley, M.R., & Ray, S. (2005). Dietary salt, airway inflammation, and
diffusion capacity in exercise-induced asthma. Medicine and Science in Sports and
Exercise., 37, 904-914.

Mochari-Greenberger, H., Mills, T., Simpson, S.L., & Mosca, L. (2010). Knowledge,
preventive action, and barriers to cardiovascular disease prevention by race and
ethnicity in women: An American Heart Association National Survey. Journal of

Women's Health, 19, 1243-1249.

149



Mohan, S., Campbell, N.R.C., & Willis, K. (2009). Effective population-wide public health
interventions to promote sodium reduction. Canadian Medical Association Journal,
181, 605-609.

Morimoto, A., Uzu, T., Fujii, T., Nishimura, M., Kuroda, S., Nakamura, S., Inenaga, T., &
Kimura, G. (1997). Sodium sensitivity and cardiovascular events in patients with
essential hypertension. The Lancet, 350, 1734-1737.

Moshfegh, A.J., Goldman, J.D., Ahuja, J.K., Rhodes, D.G., & LaComb, R.P. (2009). What we
eat In America, NHANES 2005-2006 Retrieved August 13, 2010, from

http//www.ars. usda.gov/Services/docs.htm?docid=13793

Mueller, R.O. (1996). Basic principles of structural equation modeling: An introduction to
LISREL and EQS. New York: Springer.

Mugivhi, N.H., Maree, J.E., & Wright, S.C.D. (2009). Rural women's knowledge of prevention
and care related to breast cancer. Curationis, 32(2), 38-45.

Murray, C.J.L., Lauer, J.A., Hutubessy, R.C.W., Niessen, L., Tomijima, N., Rodgers, A.,
Lawes, C.M.M., & Evans, D.B. (2003). Effectiveness and costs of interventions to
lower systolic blood pressure and cholesterol: A global and regional analysis on
reduction of cardiovascular-disease risk. The Lancet, 361, 717-725.

Nagata, C., Takatsuka, N., Shimizu, N., & Shimizu, H. (2004). Sodium intake and risk of death
from stroke in Japanese men and women. Stroke, 35, 1543-1547.

Nath, C. (2007). Literacy and diabetes self-management. American Journal of Nursing,
107(6Suppl), 43-49.

National Statistic Office of Thailand. (2008). Household income, expenditure and debt.

Retrieved May 10, 2010, from http://web.nso.go.th/indicator/eco ied08.pdf

150


http://www.ars.usda.gov/Services/docs.htm?docid=13793
http://web.nso.go.th/indicator/eco_ied08.pdf

National Statistic Office of Thailand. (2011). Statistical YearBook, Thailand Retrieved March
9, 2012

Ni, H., Nauman, D., Burgess, D., Wise, K., Crispell, K., & Hershberger, R.E. (1999). Factors
influencing knowledge of and adherence to self-care among patients with heart failure.
Archives of Internal Medicine, 159, 1613-1619.

Norstrand, J.A., & Xu, Q. (2011). Social capital and health outcomes among older adults in
China: The urban-rural dimension. The Gerontologist. doi: 10.1093/geront/gnr072

Ohta, Y., Tsuchihashi, T., Ueno, M., Kajioka, T., Onaka, U., Moninaga, M., & Eto, K. (2004).
Relationship between the awareness of salt restriction and the actual salt intake in
hypertensive patients. Hypertension Research, 27, 243-246.

Oliver, W., Cohen, E., & Neel, J. (1975). Blood pressure, sodium intake, and sodium related
hormones in the Yanomamo Indians, a "no-salt” culture. Circulation, 52(1), 146-151.

Orem, D.E. (1980). Nursing: Concepts of practice (2nd ed.). New York: McGraw-Hill.

Orem, D.E. (1985). Nursing: Concepts of practice (3rd ed.). New York: McGraw-Hill.

Orem, D.E. (1991). Nursing: Concepts of practice (4th ed.). St. Louis: Mosby.

Orem, D.E. (1995). Nursing: Concepts of practice (5th ed.). St. Louis: Mosby.

Orem, D.E. (2001). Nursing: Concepts of practice (6th ed.). St. Louis: Moshy.

Ortega, R.M., Lo pez-Sobaler, A.M., Ballesteros, J.M., Pe'rez-Farino’s, N.n., Rodri'guez-
Rodriguez, E., Aparicio, A., Perea, JM., & Andre’s, P. (2011). Estimation of salt intake
by 24 h urinary sodium excretion in a representative sample of Spanish adults. British

Journal of Nutrition, 105, 787-794.

151



Ory, M.G., Abeles, R.P., & Lipmam, P.D. (1992). Introduction: An overview of research on
aging, health, and behavior. In M.G. Ory, R.P. Abeles & P.D. Lipmam (Eds.), Aging,
health, and behavior (pp. 1-23). Berkeley, CA: Sage.

Ovwerlack, A., Ruppert, M., Kolloch, R., Kraft, K., & Stumpe, K.O. (1995). Age is a major
determinant of the divergent blood pressure responses to varying salt intake in essential
hypertension. American Journal of Hypertension, 8, 829-836.

Palli, D. (2000). Epidemiology of gastric cancer: An evaluation of available evidence. Journal
of Gastroenterology, 35, 84-89.

Pao, E.M., & Cypel, Y.S. (1990). Estimation of dietary intake. In M.L. Brown (Ed.), Present
knowledge in nutrition (6th ed.). Washington, D.C: International LifeSciences Institute,
NutritionFoundation.

Pavan de Arruda Camargo, G.M., de Arruda Camargo, L.A., & Abrdo Saad, W. (2011). Medial
septal area ANG Il receptor subtypes in the regulation of urine and sodium excretion
induced by vasopressin. Journal of Renin-Angiotensin-Aldosterone System, 12(1), 23-
28.

Peleteiro, B., Lopes, C., Figueiredo, C., & Lunet, N. (2011). Salt intake and gastric cancer risk
according to Helicobacter pylori infection, smoking, tumour site and histological type.
British Journal of Cancer, 104(1), 198-207.

Pender, N.J., Murdaugh, C., & Parsons, M.A. (2010). Health promotion in nursing practice
(6th ed.). Upper Saddle River, NJ: Pearson/Prentice-Hall.

Peng, X., Song, S., Sullivan, S., Qiu, J., & Wang, W. (2010). Ageing, the urban-rural gap and
disability trends: 19 years of experience in China-1987 to 2006. PLoS One, 5(8),

£12129.

152



Penz, E.D., Joffres, M.R., & Campbell, N.R. (2008). Reducing dietary sodium and decreases in
cardiovascular disease in Canada. The Canadian Journal of Cardiology, 24, 497-451.

Peters, R.M., & Templin, T.N. (2008). Measuring blood pressure knowledge and self-care
behaviors of African Americans. Research in Nursing & Health, 31, 543-552.

Pieniak, Z., Verbeke, W., & Scholderer, J. (2010). Health-related beliefs and consumer
knowledge as determinants of fish consumption. Journal of Human Nutrition and
Dietetics, 23(5), 480-488.

Polit, D.F. (2010). Statistics and data analysis for nursing research (2nd ed.). Upper Saddle
River, NJ: Pearson.

Poulter, N.R., Khaw, K.T., Hopwood, B.E.C., Mugambi, M., Peart, W.S., Rose, G., & Sever,
P.S. (1990). The Kenyan Luo Migration Study: Observations On The Initiation Of A
Rise In Blood Pressure. BMJ: British Medical Journal, 300(6730), 967-972.

Raizada, M.K., & Ferreira, A.J. (2007). ACE2: A new target for cardiovascular disease
therapeutics. Journal of Cardiovascular Pharmacology, 50(2), 112-119.

Resnick, B., & Nigg, C.(2003). Testing a theoretical model of exercise behavior for older
adults. Nursing Research, 52(2), 80-88.

Reynaud, S.N., & Meeker, B.J. (2002). Coping styles of older adults with ostomies. Journal of
Gerontological Nursing, 28(5), 30-36.

Rhee, M.-Y., Yang, S.J., Oh, SW., Park, Y., Kim, C.-i, Park, H.-K., Park, SW., & Park, C.-Y.
(2011). Novel genetic variations associated with salt sensitivity in the Korean
population. Hypertension Research, 34(5), 606-611.

Riegel, B., Moser, D.K., Anker, S.D., Appel, L.J., Dunbar, S.B., Grady, K.L., Gurvitz, M.Z.,

Havranek, E.P., Lee, C.S., Lindenfeld, J., Peterson, P.N., Pressler, S.J., Schocken, D.D.,

153



& Whellan, D.J. (2009). State of the science: Promoting self-care in persons with heart
failure: A scientific statement from the American Heart Association. Circulation,
120(12), 1141-1163.

Rockwell, J.M., & Riegel, B. (2001). Predictors of self-care in persons with heart failure. Heart
& Lung: The Journal of Critical Care, 30(1), 18-25.

Rujiwatthanakorn, D. (2004). Sodium consumption of persons with hypertension. Master's
thesis, Mahidol University, Bangkok, Thailand.

Sacks, F.M., Svetkey, L.P., Vollmer, W.M., Appel, L.J., Bray, G.A., Harsha, D., Obarzanek,
E., Conlin, P.R., Miller, E.R., Simons-Morton, D.G., Karanja, N., & Lin, P.-H. (2001).
Effects on blood pressure of reduced dietary sodium and the Dietary Approaches to
Stop Hypertension (DASH) Diet. New England Journal of Medicine, 344(1), 3-10.

Sanders, P.W. (2009). Dietary salt intake, salt sensitivity, and cardiovascular health.

Hypertension, 53, 442-445.

Schmieder, R.E., & Messerli, F.H. (2000). Hypertension and the heart. Journal of Human
Hypertension, 14, 597-604.

Schnell-Hoehn, K.N., Naimark, B.J., & Tate, R.B. (2009). Determinants of self-care behaviors
in community-dwelling patients with heart failure. Journal of Cardiovascular Nursing,

24(1), 40-47.

Schumacker, R.E., & Lomax, R.G. (2010). 4 beginner’s guide to structural equation modeling
(3rd ed.). London: Routledge Academic.
Scisney-Matlock, M., Watkins, K.W., & Colling, K.B. (2001). The interaction of age and

cognitive representations in predicting blood pressure. Western Journal of Nursing

Research, 23, 476-489.

154



Scott, L., Woodiwiss, AJ., Maseko, M.J., Veliotes, D.G.A., Majane, O.H.l., Paiker, J., Sareli,
P., & Norton, G.R. (2011). Aldosterone-to-Renin Ratio and the relationship between
urinary salt excretion and blood pressure in a community of African ancestry. American
Journal of Hypertension, 24(8), 951-957.

Selby-Harrington, M.L., Mehta, S.M., Jutsum, V., Riportella-Muller, R., & Quade, D. (1994).
Reporting of instrument validity and reliability in selected clinical nursing journals,
1989. Journal of Professional Nursing, 10(1), 47-56.

Selmer, R.M., Kristiansen, 1.S., Haglerod, A., Graff-lversen, S., Larsen, H.K., Meyer, H.E.,
Bonaa, K.H., & Thelle, D.S. (2000). Cost and health consequences of reducing the
population intake of salt. Journal of Epidemiology & Community Health, 54, 697-702.

Silaste, M.L., Junes, R., Rantala, A.O., Kauma, H., Lilja, M., Savolainen, M.J., Reunanen, A.,
& Keséniemi, Y.A. (2000). Dietary and other non-pharmacological treatments in
patients with drug-treated hypertension and control subjects. Journal of Internal
Medicine, 247(3), 318-324.

Simons-Morton, D.G., & Obarzanek, E. (1997). Diet and blood pressure in children and
adolescents. Pediatric Nephrology, 11(2), 244-249.

Simpson, F.O., Waal-Manning, H.J., Bolli, P., Phelan, E.L., & Spears, G.F. (1978).
Relationship of blood pressure to sodium excretion in a population survey. Clinical
Science and Molecular Medicine - Supplement, 4, 373s-375s.

Soderhamn, O., Lindencrona, C., & Ek, A.C. (2000). Ability for self-care among home
dwelling elderly people in a health district in Sweden. International Journal of Nursing

Studies, 37, 361-368.

155



Sorrell, J.M. (2006). Aging matters. Health literacy in older adults. Journal of Psychosocial
Nursing & Mental Health Services, 44(3), 17-20.

Sri-Ngernyuang, L., Wongjinda, T., & Aphichanakulchai, T. (2007). Sodium intake situation in
the Thai population: A quantitative study (in Thai). Retrieved November, 2, 2010,

from httpi//thaincd.com/document/file/download/paper- manual/download1nol67.pdf

Stachenfeld, N.S., & Taylor, H.S. (2004). Effects of estrogen and progesterone administration
on extracellular fluid. Journal of Applied Physiology, 96, 1011-1018.

Stockand, J.D. (2010). Vasopressin regulation of renal sodium excretion. Kidney International,
78(9), 849-856.

Strine, T.W., Beck, L.F., Bolen, J., Okoro, C., Dhingra, S., & Balluz, L. (2010). Geographic
and sociodemographic variation in self-reported seat belt use in the United States.
Accident Analysis and Prevention, 42(4), 1066-1071.

Strumylaite, L., Zickute, J., Dudzevi¢ius, J., & Dregval, L. (2006). Salt-preserved foods and
risk of gastric cancer. Medicina (Kaunas), 42(2), 164-170.

Sunthonwaraluk, S. (2008). The estimation of sodium intake by semi quantitative food
frequency questionnaire among undergraduate student of Mahidol University. Master
thesis, Mahidol University, Nakornprathom, Thailand.

Surit, P. (2002). Health beliefs, social support, and self-care behaviors of older Thai persons
with non-insulin-dependent diabetes mellitus (NIDDM). D.N.Sc. Doctoral dissertation,
Catholic University of America. Available from EBSCOhost rzh database.

Suwonnaroop, N., & Zauszniewski, J. (2002). The effects of social support, perceived health
status, and personal factors on health-promoting behaviors among American older

adults. Thai Journal of Nursing Research, 6(2), 41-55.

156


http://thaincd.com/document/file/download/paper-manual/download1no167.pdf

Swift, P.A., Markandu, N.D., Sagnella, G.A., He, F.J., & MacGregor, G.A. (2005). Modest salt
reduction reduces blood pressure and urine protein excretion in black hypertensives: A
randomized control trial. Hypertension, 46(2), 308-312.

Tabachnick, B.G., & Fidell, L.S. (2007). Using multivariate statistics (5th ed.). Needham
Heights, MA: Allyn & Bacon.

Tanaka, T., Okamura, T., Miura, K., Kadowaki, T., Ueshima, H., Nakagawa, H., & Hashimoto,
T. (2002). A simple method to estimate populational 24-h urinary sodium and
potassium excretion using a casual urine specimen. Journal of Human Hypertension,
16, 97-1083.

Teel, C.S., & Leenerts, M.H. (2005). Developing and testing a self-care intervention for older
adults in caregiving roles. Nursing Research, 54(3), 193-201.

The Bureau of Policy and Strategy of Ministry of Public Health. (2009, March 31, 2009). The

Third Thai Populations Health Screening 2003-2004, from http://bps.ops.moph.go.th/

siwnunzaunn.pdf

The International Study of Salt and Blood Pressure (INTERSALT) Cooperative Research
Group. (1988). INTERSALT: An international study of electrolyte excretion and blood
pressure, results for 24 hour urinary sodium and potassium excretion. British Medical
Journal, 297, 319-328.

The Japanese Society of Hypertension. (2006). Japanese Society of Hypertension guidelines
for the management of hypertension (JSH 2004). Hypertension Research, 29, S1-105.

The U. S. Department of Health and Human Services, The National Institutes of Health, & The
National Heart Lung and Blood Institute. (2004). The Seventh Report of the Joint

National Committee on Prevention, Detection, Evaluation, and Treatment of High

157


http://bps.ops.moph.go.th/รายงานภาวะสุขภาพ.pdf
http://bps.ops.moph.go.th/รายงานภาวะสุขภาพ.pdf

Blood Pressure (JNC VII) Retrieved January, 20, 2007, from

http//mww.nhlbi.nih.gov/quidelines/hypertension/jnc7 full.pdf

The U.S. Department of Agriculture, & The U.S. Department of Health and Human Services.
(2011, January 31, 2011). Dietary Guidelines for Americans 2010, from

http//www. health.gov/dietaryquidelines/dga2010/DietaryGuidelines2010.pdf

Tian, H.-G., Hu, G., Dong, Q.-N., Yang, X.-L., Nan, Y., Pietinen, P., & Nissinen, A. (1996).
Dietary sodium and potassium, socioeconomic status and blood pressure in a Chinese
population. Appetite, 26, 235-246.

Tobian, L. (1991). Salt and hypertension. Lessons from animal models that relate to human
hypertension. Hypertension, 17(1), 152-158.

Tobian, L., & Hanlon, S. (1990). High sodium chloride diets injure arteries and raise mortality
without changing blood pressure. Hypertension, 15, 900-903.

Trondsen, T., Braaten, T., Lund, E., & Eggen, A.E. (2004). Health and seafood consumption
patterns among women aged45-69 years. A Norwegian seafood consumption study.
Food Quality & Preference, 15(2), 117-128.

Tuomilehto, J., Jousilahti, P., Rastenyte, D., Moltchanov, V., Tanskanen, A., Pietinen, P., &
Nissinen, A. (2001). Urinary sodium excretion and cardiovascular mortality in Finland:
A prospective study. The Lancet, 357, 848-851.

Velandia-Arias, A., & Rivera-Alvaez, L.N. (2009). Self-care agency and adherence to
treatment in people having cardiovascular risk. Revista de Salud Publica, 11(4), 538-
548 (Abstract).

Verbeke, W., & Vackier, I. (2005). Individual determinants of fish consumption: Application

of the theory of planned behaviour. Appetite, 44(1), 67-82.

158


http://www.nhlbi.nih.gov/guidelines/hypertension/jnc7full.pdf
http://www.health.gov/dietaryguidelines/dga2010/DietaryGuidelines2010.pdf

Verhave, J.C., Hillege, H.L., Burgerhof, J.G.M., Janssen, W.M.T., Gansevoort, R.T., Navis,
G.J., de Zeeuw, D., & de Jong, P.E. (2004). Sodium intake affects urinary albumin
excretion especially in overweight subjects. Journal of Internal Medicine, 256, 324-
330.

Walter, E. (2005). Cambridge Advanced Learner's Dictionary. Cambridge: Cambridge
University Press.

Wang, H.H., & Laffrey, S.C.(2001). A predictive model of well-being and self-care for rural
elderly women in Taiwan. Reaearch in Nursing & Health, 24, 122-132.

Wang, X., Terry, P.D., & Yan, H. (2008). Stomach cancer in 67 Chinese counties: Evidence of
interaction between salt consumption and helicobacter pylori infection. Asia Pacific
Journal of Clinical Nutrition, 17, 644-650.

Wanless, D., Mitchell, B.A., & Wister, A.V. (2010). Social determinants of health for older
women in Canada: Does rural-urban residency matter? Canadian Journal on Aging,
29(2), 233-247.

Weinberger, M.H. (1996). Salt sensitivity of blood pressure in humans. Hypertension, 27, 481-
490.

Weinberger, M.H., Fineberg, N.S., Fineberg, S.E., & Weinberger, M. (2001). Salt sensitivity,
pulse pressure, and death in normal and hypertensive humans. Hypertension, 37, 429-
432.

West, S.G., Finch, J.F., & Curran, P.J. (1995). Structural equation models with nonnormal
variables: Problems and remedies. In R.H. Hoyle (Ed.), Structural equation modeling:

Concepts, issues, and applications (pp. 56-75). Thousand Oaks, CA: Sage.

159



Whelton, P.K., Appel, L.J., Espeland, M.A., Applegate, W.B., Ettinger, W.H., Jr., Kostis, J.B.,
Kumanyika, S., Lacy, C.R., Johnson, K.C., Folmar, S., & Cutler, J.A. (1998). Sodium
reduction and weight loss in the treatment of hypertension in older persons: a
randomized controlled trial of Nonpharmacologic Interventions in the Elderly (TONE).
Journal of the American Medical Association, 279, 839-846.

Woo, J., Kwok, T., Leung, J., & Tang, N. (2009). Dietary intake, blood pressure and
osteoporosis. Journal of Human Hypertension, 23, 451-455.

World Health Organiztion. (2007). Reducing salt intake in populations: Report of a WHO
forum and technical meeting, 5-7 October 2006, Paris, France. Geneva: World Health
Organization.

Wright, B.D., & Linarcre, J.M. (1994). Reasonable mean-square fit values. Retrieved April 13,

2010, from http//www.rasch.org/rmt/rmt83b.htm

Yin, R., Li, H., Wu, J., Lin, W., Yang, D., Pan, S., Huang, J., & Long, X. (2007). Effects of
alcohol consumption and other lifestyle behaviors on blood pressure for the middle-
aged and elderly in the Guangxi Hei Yi Zhuang and Han populations. Alcohol, 41, 541-
550.

Yin, R., Wu, J., Pan, S., Lin, W., Yang, D., & Chen, Y. (2008). Sex differences in
environmental and genetic factors for hypertension. The American Journal of Medicine,
121, 811-8109.

Ying, W.-Z., & Sanders, P.W. (1998). Dietary salt enhances glomerular endothelial nitric oxide
synthase through TGF-B1. American Journal of Physiology - Renal Physiology, 275(1),

F18-F24.

160


http://www.rasch.org/rmt/rmt83b.htm

Yomori, Y., Liu, L., My, L., Zhao, H., Pen, Y., Hu, Z., Kuga, Z., Negishi, H., & lkeda, K.
(2002). Diet-related factors, educational levels and blood pressure in a Chinese
population sample: Findings from the Japan-China Cooperative Research Project.
Hypertension Research, 25, 559-564.

Zhang, Y., Listhrop, R., Ecelbarger, C.M., & Kishore, B.K. (2011). Renal sodium
transporter/channel expression and sodium excretion in P2Y2 receptor knockout mice
fed a high-NaCl diet with/without aldosterone infusion. American Journal of
Physiology - Renal Physiology, 300(3), F657-F668.

Zhou, B.F., Stamler, J., Dennis, B., Moag-Stahlberg, A., Okuda, N., Robertson, B., Zhao, L.,
Chan, Q., & Elliott, P. (2003). Nutrient intakes of middle-aged men and women in
China, Japan, United Kingdom, and United States in the late 1990s: The INTERMAP
Study. Journal of Human Hypertension, 17, 623-630.

Zrinyi, M., & Zékanyné, R.I. (2007). Does self-care agency change between hospital admission
and discharge? An Orem-based investigation. International Nursing Review, 54, 256-

262.

161



APPENDICES

162



Appendix A

Data Collection Instruments

163



Informed Consent Statement

INTRODUCTION

You are invited to participate in a research study that will help healthcare professionals and
gerontologists understand sodium reduction in Thai hypertensive older adults. There will
be about 280 hypertensive elders included in this study. You are asked to participate in this
study because you are at least sixty years of age and have hypertension.

INFORMATION ABOUT PARTICIPANTS' INVOLVEMENT IN THE STUDY

As a research participant, you will be asked to answer questionnaires that will take about 45-60
minutes to complete. You can ask and share your experiences, thoughts, and feelings related to
sodium reduction after you complete the questionnaire. After you complete the questionnaire,
the urine collection will be tested for sodium level. The researcher will explain the procedure
of urine collection. The result of the urine test will be informed by the researcher. Later, you
can discuss and consult regarding the urine test with either the researcher or the healthcare
personnel based upon your decision. The cost for the lab test will be paid by the researcher. As
the participation is voluntary, you will not get paid.

RISKS

It is anticipated that there is minimal risk for participating in this study. However, some people
may find answering the questionnaire sodium reduction upsetting, but the likelihood of this
occurring is small. The researcher, who is an experienced geriatric nurse, will provide
counseling if needed. Also, risks from falling during collecting the urine sample must be aware
of. Your caregiver will be asked to assist you in collecting the urine.

BENEFITS

You may benefit from having someone with whom you can discuss and share your sodium
reduction experiences. In addition, you will know the amount of sodium intake from the
urinary test for sodium.

CONFIDENTIALITY

Confidentiality will be maintained throughout the study. There will be no identifiers left on the
data. You are asked to sign the consent form, but your signature will not be linked to any of the
questionnaires. Only the researcher will know your name and have access to the

questionnaires. All identifying information, if any, will be removed prior to data analysis. This
means that your information will not reveal your identity, and your confidentiality is protected.
If you want to withdraw from the study, you can simply return the questionnaire to the
researcher. Your informed consent statement and your questionnaire will be destroyed and will
not be included in the results. The principal investigator will maintain possession of all data.
Files will be stored on a private computer belonging to the primary investigator and are kept in
locked cabinet. Also, your name will never appear on any research notes or publications.
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EMERGENCY MEDICAL TREATMENT

The University of Tennessee does not “automatically” reimburse subjects for medical claims or
other compensation. If physical injury is suffered in the course of research, or for more
information, please notify the investigator in charge.

Pratsani Srikan (053)-151-561, (053)-696-149

CONTACT INFORMATION

If you have questions at any time about the study or the procedures, (or you experience adverse
effects as a result of participating in this study,) you may contact the researcher, Pratsani
Srikan (053) 151-561, (053) 696-149. If you have questions about your rights as a participant,
please contact: (1) the Public Health Office, Maung District at (053) 713-031, ( 2) the Public
Health Office, Thoeng District at (053) 795-192, or (3) Ms. Brenda Lawson, University of
Tennessee, Knoxville, Research Compliance Office, 1534 White Ave., The University of
Tennessee, Knoxville, 37996-1529 or call her at 001 (865) 974-7697.

PARTICIPATION

As a volunteer in this study, you are free to answer or not answer any questions. Also, you may
choose not to participate or to withdraw from this study at any time. If you choose not to
participate or to withdraw from the study after beginning it, you will not be penalized and will
not lose any services from the community health center that you normally would be entitled to.
If you withdraw from the study, your information will be excluded from data analysis and it
will be returned to you or destroyed.

CONSENT

| have read the above information. | have received a copy of this form. | agree to participate in
this study.

Participant's SIZnature ...............coocveiiiiiiiiiiiiniiniiiinnn. Date ....oovvviiiiiiii
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Informed Consent Statement (Thai Version)
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Demographic Data Form (DD form)

Please give us your personal background in the following questions.

1. What is your age (in years)? .........cceevvveennnnnnn..
2. What is your gender?
(1) Male
(2) Female
3. Please indicate your current marital status. (Circle a number)
(1) Married
(2) Divorced or Separated
(3) Widowed
(4) Single
4. Please describe the highest level of education you completed. (Circle a number)
(1) No school
(2) Elementary school
(3) Middle school
(4) High School
(5) Some College
(6) Bachelor’s degree
(7) Master’s degree
(8) PhD degree
(9) Other, please specify.........coovvviiiiininnnnnn.
5. How long have you been diagnosed with Hypertension? ............ year(s)......... month(s)
6. Do you have any chronic health conditions? (Check all that apply)
(1) No
(2) Yes please specify
(1) Diabetes
(2) Arthritis
(3) Cancer, please SPeCify..........oveveiiiiiriiiiiiiiiiiinnn,
(4) Heart disease, please specify..........covvvvvieninninnennnnn.n.
(5) Other, please SPeCify.........ovveiiriiriiiiiiiiiiiiiiinaaan,
7. How many family members whose age is 18 and over live in your house? ........... persons
8. How much is your estimated monthly family income?
(1) Less than 10,000 Baht
(2) 10,001-20,000 Baht
(3) 20,001-30,000 Baht
(4) 30,001-40,000 Baht
(5) 40,001-50,000 Baht
(6) 50,001-60,000 Baht
(7) Higher than 60,000 Baht
9. Where is your house located at?
(1) Municipal area
(2) Non-municipal area
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Demographic Data Form (continued.)

10. Are you able to cook?

(1) No

(2) Yes, if so, do you still actively cook in last 30 days?
(1) No
(2) Yes

11. What level do you rate your cooking skill? (Circle a number)
(1) Very Good
(2) Good
(3) Fair
(4) Poor
(5) Unable to cook at all
12. Who always cooks/provides food for you? (Circle a number)
(1) Myself
(2) Others
(1) Spouse
(2) Child
(3) Other, please Specify .........coovviviiiiiiiiiiiiiiinennnn,
13. Do you have any barriers in eating food such as denture problems, swallowing, food
allergies, or food restrictions because of religion and personal beliefs?
(1) No
(2) Yes, Please SPECIY. ... ..uiiuiieiti e e
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Demographic Data Form (Thai Version)
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Demographic Data Form (continued)
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Knowledge of Dietary Sodium Reduction Scale (KDSR Scale)

Each question has four possible answers—strongly disagree (SD), disagree (D), agree (A), and
strongly agree (SA). Mark in the blank that best expresses your feelings for each question.

Items

SD

D

A

SA

1. Eating a diet low in salt keeps blood pressure normal.

2. Eating adiet low in salt helps decrease your dose of blood pressure

medicine.

3. Examples of salty seasonings include fish sauce, shrimp paste, soy

sauce, oyster sauce, and powdered seasonings.

4. The following food products always contain high salt: pickles, northern
style fermented fish, northern style fermented pork, Thai style sausage,

canned food, and instant noodles.

5. Adding small amounts of seasonings such as fish sauce, shrimp paste,
soy sauce, oyster sauce, and powdered seasonings to food can reduce

salt in diets.

6. Persons with high blood pressure should avoid adding Monosodium

Glutamate to their food.

7. Persons with high blood pressure should not consume salt more than 3/4

teaspoon per day.

8. One teaspoon of salt contains similar amounts of salt equal to two

tablespoons of fish sauce.

9. Tasting food before adding salty seasonings can help control high salt

intake.

10. Reading food labels for salt can help control the amount of salt in

diets.

11. Tasting food before adding salty seasonings is very important.

12. Home cooked food is lower in salt than ready-to-eat food from food

vendors.
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Knowledge of Dietary Sodium Reduction Scale (Thai Version)
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Dietary Sodium Reduction Self-Care Agency Scale

Each question has four possible answers—strongly disagree (SD), disagree (D), agree (A), and

strongly agree (SA). Mark in the blank that best expresses your feelings for each question.

Items

SD

D

A

SA

Proficiency

1. I can find ways to control salt in my food.

2. | can cook a low salt diet for my family members.

3. I know the amount of salt in my food.

4. | have the will power to control myself and eat a low salt diet.

5. 1 think limiting a salty diet is easy.

Resourcefulness
6. | can ask my family members to cook a low salt diet for me if | cannot

do it by myself.

7. 1 can share information about dietary salt reduction with other people.

8. I can take care of myself by controlling salt in my food.

Persuasiveness

9. | can motivate myself to reduce salt in my food.

10. I can convince my family members to eat a low salt diet though they do

not have high blood pressure.

11. 1 know people who can advise me regarding the reduction of dietary

salt
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Dietary Sodium Reduction Self-Care Agency Scale (Thai Version)
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Dietary Salt Reduction Self-Care Behavior Scale (DSR-SCB scale)

Each question has five possible answers ranging from never to always. Mark in the blank that

best expresses your feelings for each question.

Items Never | Seldom | Sometimes | Often | Always

1. | feel satisfied to reduce the amount of sal
in my diet.

2. | can cook a low salt diet.

3. Whenever | feel my food is salty, 1 am
willing to avoid eating it.

4. | prefer eating food cooked at home over
buying ready-to-eat food from food
vendors.

5. | taste my food before eating.

6. 1 avoid adding some more salty seasonings
to my food.

7. Whenever | see other people eat salty food,
I still can control myself not to eat like
them.

8. I can control myself to eat a low salt diet in
any situation.

9. | eat a low salt diet every day.
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Dietary Salt Reduction Self-Care Behavior Scale (Thai Version)
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10.

Instructions for a 24-hour Urine Specimen Collection

After waking up in the morning, begin collecting the urine.

Every drop of urine must be collected during the 24-hour period. The amount of urine
passed each time does not matter, as long as each drop is collected.

Urinate until the bladder is empty for the first time, flush it down the toilet, and take
note of the exam time this was done (i.e., 7:00 AM). Urine collection will begin at this
time.

Urinate into the urinal, both day and night, to collect every drop. Afterwards, transfer
the urine into the container with preservatives to be stored at room temperature.

If having a bowel movement, collect all urine passed during the bowel movement and
try to avoid mixing the feces with the urine. If feces become mixed in, do not attempt to
remove them from the collection container.

The next morning, finish by collecting the first urination of the day and add it to the
container. This should be done within a ten minute timeframe of when the initial void
was on the first day that was flushed. In this case, the collection would take place
between 6:50 and 7:00 or 7:00 and 7:10.

If it is necessary for you to urinate an hour before the final collection time, drink a full
glass of water so that you will be able to urinate again at the appropriate time. Try to
wait to urinate until the collection time if there is only a short period of time remaining,
such as 20 minutes.

Even if the time is different from the initial collection on day one, please take note of
the exact time the last collection took place.

The urine collection container(s) can be stored at room temperature.

The research will meet with you to collect the urine container(s) and send them to the

laboratory within 2 hours.
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Instructions for 24-hour Urine Specimen Collection (Thai Version)
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Participants’ Invitation Letter

Influencing Factors on Sodium Reduction in Thai Hypertensive Older Adults

If you are at least sixty years of age and have hypertension, the researcher would like to
invite you to join a study in which you will be asked to complete questionnaires related to your
experience in reduction of sodium consumption which will take 45-60 minutes.

Participation in this study will be on a voluntary basis. You will not be paid. However,
you may benefit from having someone with whom you can discuss and share your sodium
reduction experiences. After that, the researcher will provide instructions for collecting the
urine sample in order to test for daily sodium intake. There is no known risk for participating in
this study.

The finding of this study will help healthcare personnel gain better understanding of
potential factors related to sodium reduction and find appropriate strategies to promote sodium
reduction in hypertensive older adults.

For further information, please contact your community leader or local community
health volunteers. You also directly contact the researcher via the contact information provided
below.

Thanks for your consideration

Pratsani Srikan (PhD Candidate)

(Contact information)
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Participants’ Invitation Letter (Thai Version)
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Appendix B
Additional Findings
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Table 4.5 Regression Weights of Initial Proposed Sodium Reduction Model

Paths Estimate | Standard | Critical P
Error Ratio
Knowledge <---Education 0.224 0.073 3.088 0.002"
Knowledge <---Marital status 0.205 0.125 1.638 0.102
Knowledge <---Cooking ability 0.193 0.148 1.304 0.192
Knowledge <---Co-morbidity -0.025 0.121 -0.202 0.840
Knowledge <---Rurallurban 0.332 0.127 2.625 0.009"
Knowledge <---Eating and chewing limitations 0.036 0.200 0.180 0.858
Knowledge <---Self-care agency 5.983 0.777 7.700 0.000"""
Self-care agency<---Education -0.037 0.116 -0.320 0.479
Self-care agency<---Marital status 0.268 0.202 1.225 0.185
Self-care agency<---Cooking ability -0.148 0.235 -0.631 0.528
Self-care agency<---Co-morbidity 0.175 0.193 0.906 0.365
Self-care agency<---Rural/urban -0.381 0.205 -1.854 0.064
Self-care agency<---Eating and chewing limitations 0.036 0.316 0.327 0.744
Self-care agency<---Knowledge -0.271 0.040 | -6.826 0.000"
Proficiency<---Self-care agency 0.162 0.023 7.048 0.000"
Persuasive<---Self-care agency 0.160 0.023 6.818 0.000"
Resourcefulness<--- Self-care agency 0.166 0.023 7.186 0.000"
Behavior<---Education 0.016 0.073 -0.224 0.823
Behavior <---Marital status 0.086 0.129 0.666 0.505
Behavior <---Cooking ability 0.046 0.149 0.313 0.755
Behavior <---Co-morbidity 0.169 0.123 1.379 0.168
Behavior <---Rural/urban -0.008 1.132 -0.057 0.955
Behavior <---Eating and chewing limitations -0.080 0.200 -0.399 0.690
Behavior <---Knowledge 0.385 0.591 0.652 0.514
Behavior <---Self-care agency 0.173 0.102 1.692 0.091
Urine sodium<---Education 127.615 | 47.645 2.678 0.007
Urine sodium<---Marital status -42.408 | 83.902 -0.505 0.613
Urine sodium<---Cooking ability 156.629 | 96.647 1.621 0.105
Urine sodium<---Co-morbidity 60.222 80.027 0.753 0.452
Urine sodium<---Rural/urban -65.235 | 86.236 -0.756 0.449
Urine sodium<---Eating and chewing limitations 62.124 | 130.147 | 0.477 0.633
Urine sodium<---Knowledge 434.707 | 399.236 | 1.089 0.267
Urine sodium<---Self-care agency -190.949 | 66.233 | -2.883 0.004"
Urine sodium<---Behavior -457.469 | 42.122 | -10.861 | 0.000
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Table 4.6 Covariances of Initial Proposed Sodium Reduction Model

Paths Estimate | Standard | Critical P-value
Error Ratio

Education<--->Cooking ability -0.003 0.020 -0.134 0.894
Education<--->Marital status -0.059 0.024 | -2.465 0.014"
Education<--->Co-morbidity -0.041 0.025 -1.659 0.097
Education<--->Rural/urban -0.104 0.025 | -4.093 0.000
Education<---> Eating and chewing limitations -0.009 0.015 -0.578 0.563
Co-morbidity <--->Marital status -0.011 0.014 -0.789 0.430
Co-morbidity <--->Cooking ability 0.007 0.011 0.616 0.538
Co-morbidity <--->Rural/urban 0.013 0.014 0.913 0.361
Co-morbidity <--->Eating and chewing limitations 0.021 0.009 2.432 0.015™
Cooking ability<--->Marital status 0.004 0.011 0.395 0.693
Cooking ability<--->Eating and chewing limitations 0.003 0.007 0.396 0.692
Rural/urban <--->Marital status -0.006 0.014 -0.789 0.430
Rural/urban <--->Cooking ability -0.017 0.012 -1.468 0.142
Marital status <--->Eating and chewing limitations 0.005 0.008 0.617 0.538
Rurallurban <--->Eating and chewing limitations 0.030 0.009 3.389 0.000
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Table 4.7 Correlations of Initial Proposed Sodium Reduction Model

Paths Estimate
Education<---> Cooking ability -0.008
Education<--->Marital status -0.141
Education<--->Co-morbidity 0.094
Education<---> Rural/urban -0.239
Education<---> Eating and chewing limitations -0.033
Co-morbidity <--->Marital status -0.045
Co-morbidity <--->Cooking ability 0.035
Co-morbidity<--->Rural/urban 0.052
Co-morbidity <--->Eating and chewing limitations 0.139
Cooking ability<--->Marital status 0.022
Cooking ability<--->Eating and chewing limitations 0.022
Rural/urban<--->Marital status -0.025
Rurallurban<---> Cooking ability -0.084
Marital status<--->Eating and chewing limitations 0.035
Rurallurban <--->Eating and chewing limitations 0.196
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Table 4.8 Regression Weights of Urinary Sodium Excretion Model

Paths Estimate Standard Error | Critical Ratio P-value
Knowledge <---Education 0.154 0.069 2.239 0.025
Knowledge <---Rural/urban 0.279 0.120 2.233 0.020
Self-care agency <--- Knowledge 1.931 0.120 16.076 0.000
Behavior <---Knowledge 0.754 0.066 11.379 0.000"""
Urine sodium<---Rural/urban -190.926 72.896 -2.619 0.009
Urine sodium<---Knowledge 1601.234 98.689 16.225 0.000"
Urine sodium<---Self-care agency | -941.094 33.444 -28.140 0.000"
Urine sodium<---Behavior -400.340 38.779 -10.324 0.000
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Table 4.9 Covariances of Urinary Sodium Excretion Model

Paths Estimate Standard Error Critical Ratio P-value
Education<---> Rural/urban -0.101 0.025 -4.093 0.000"
ekl<--->ek2 0.088 0.017 5.308 0.000
ek3<--->ek4 0.084 0.019 4.443 0.000""
ek3<--->ek5 0.086 0.020 4.380 0.000
ekd<---> ek5 0.148 0.020 7.458 0.000"
ekb<---> ek8 0.053 0.015 3.486 0.000""
ek7<--->ek8 0.063 0.016 3.874 0.000"
ek7<--->ek12 0.071 0.018 4.004 0.000""
escab<---> escab 0.049 0.017 2.884 0.004™"
escal <--->esca3 0.107 0.018 5.969 0.000""
escab<--->esca’ 0.109 0.019 5.712 0.000""
esca8<--->esca9 0.114 0.021 5.398 0.000
esca8<--->escall 0.081 0.018 4.520 0.000™"
esca9<--->escall 0.089 0.019 4.656 0.000
escalO<--->escall 0.102 0.018 5.598 0.000™
ebehl<--->ebeh2 0.086 0.024 3.656 0.000
ebeh7 <--->ebeh8 0.098 0.022 4.364 0.003™
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Table 4.10 Regression Weights of Sodium Reduction Self-care Behavior Model

Paths Estimate Standard Error Critical Ratio P-value
Knowledge <---Education 0.143 0.069 2.080 0.038
Knowledge <---Rural/urban 0.290 0.120 2.418 0.016"
Self-care agency <--- Knowledge 1.446 0.098 14.746 0.000
Behavior <---Knowledge 0.297 0.122 2.440 0.015™"
Behavior<--- Self-care agency 0.299 0.072 4.163 0.000"""
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Table 4.11 Covariances of Sodium Reduction Self-care Behavior Model

Paths Estimate Standard Error Critical Ratio P-value
Education<--->Rural/urban -0.104 0.025 -4.093 0.000" "
ekl<--->ek2 0.088 0.017 5.319 0.000
ekd<---> ek5 0.136 0.019 7.150 0.000""
ek6<--->ek8 0.066 0.017 3.950 0.000"
ek6<--->ek9 0.058 0.016 3.604 0.000""
escal<--->esca3 0.084 0.018 4.705 0.000""
escab<--->esca’ 0.071 0.018 3.997 0.000"
esca8<--->esca9 0.056 0.019 2.928 0.003™
esca3<--->escall 0.063 0.016 4.002 0.000
escalO<--->escall 0.096 0.020 4.892 0.000""
ebehl<---> ebeh? 0.079 0.024 3.363 0.000"
ebeh6<--->ebeh9 0.061 0.020 3.125 0.002™
ebeh7<--->ebeh8 0.096 0.022 4.432 0.000
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