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Figure 4.4 Final Sodium Reduction Self-Care Behavior Model 

Note. Goodness of fit indices: χ2=1276.252, DF=514, CMIN/DF=2.483, CFI=0.849, 

RMSEA=0.069 

* p<.05, *** p<.001 
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  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 (χ2=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, rural/urban, 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 (β) 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 
 

 

Predictor 

variables 

Dependent variables 

Knowledge of 

sodium reduction 

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 

    

0.89
***

 

 

0.89
***

 

  

0.61
***

 

 

0.61
***

 

  

-0.45
***

 

 

1.40
***

 

 

-1.85
***

 

Sodium 

reduction 

self-care 

agency 

          

-1.79
***

 

 

-1.79
***

 

 

Sodium 

reduction 

self-care 

behavior 

          

-0.44
***

 

 

-0.44
***

 

 

R2 3% 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/urban, 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 

 

 

Predictor 
variables 

Dependent variables 

Knowledge of sodium 

reduction 

Sodium reduction self-

care agency 

Sodium reduction self-

care behavior 

TE 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 

of sodium 

reduction 

 

 

 

 

 

 

0.83
***

 

 

0.83
***

 

 

 

 

0.58
*
 

 

0.24
*
 

 

0.34
*
 

 

Sodium 

reduction 

self-care 

agency 

 

 

 

 

 

 

 

 

 

 

 

 

0.41
***

 

 

0.41
***

  

 

R
2
 3% 68% 39% 

* p <.05, *** p<.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 rural/urban 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 (β= 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 

rural/urban 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 χ2of 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 χ2=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, Söderhamn, and Söderhamn (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 rural/urban 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 et al., 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, rural/urban, 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, Söderhamn, and Söderhamn (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 (rural/urban), 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 meq/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, & Abrão 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 
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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 antihypertensive 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 rural/urban 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, 

rural/urban, 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 vulnerability, 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. 
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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  

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

 

 

Participant's signature ……………………………………… Date ………………………. 
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Informed Consent Statement (Thai Version) 

 

ใบเซ็นยินยอมเข้าร่วมการวิจัย 

เน่ืองจากทา่นไดร้บัการวนิิจฉยัวา่เป็นโรคความดนัโลหิตสูงมาแลว้อย่างน้อย 1 ปีและทา่นมีอายุต ัง้แต ่ 60 ปี ดงันั้น
ผูว้จิัยมีความยินดี ขอเชญิทา่นเขา้ร่วมการวจิัย เพื่อศึกษาเกีย่วกบัปัจจัยทีม่ีผลตอ่การลดการบริโภคเกลือในผูสู้งอายุโรค    
ความดนัโลหิตสูง  

 ถา้ทา่นตดัสินใจเขา้ร่วมการวจิัย ผูว้จิัยจะขอความร่วมมือจากทา่นในการตอบแบบสอบถามเกีย่วกบัความคดิเห็น 
ความรูสึ้กและประสบการณ์ในชวิติของทา่นเกีย่วกบัการลดการบริโภคเกลือและอาหารทีม่ีรสเคม็ ผูว้จิัยคาดวา่ระยะเวลาในการตอบ
แบบสอบถามประมาณ 45-60 นาท ีทา่นสามารถเลือกทีจ่ะไม่ตอบค  าถามในบางขอ้ทีท่า่นรูสึ้กไม่สบายใจทีจ่ะใหข้อ้มูลได ้          
ทา่นสามารถถอนตวัออกจากการวจิัยไดท้กุเวลา โดยปราศจากความกงัวลใดๆทีจ่ะมผีลกระทบตอ่การรบับริการของทา่นจากสถาน
บริการสุขภาพทีท่า่นรบับริการอยู่ เฉพาะผูว้จิัยเทา่นั้นทีจ่ะทราบขอ้มูลส่วนบคุคลและค  าตอบในแบบสอบถาม ถึงแมท้า่นจะเซน็
ยินยอมเขา้ร่วมวจิัย  แตล่ายเซน็และชือ่ของทา่นจะไม่ปรากฎบนแบบสอบถาม ถา้ทา่นตดัสินใจถอนตวัออกจากการวจิัย ผูว้จิัยจะ  
ไม่น าขอ้มูลจากแบบสอบถามทีท่า่นตอบมาร่วมในการวเิคราะห์ นอกจากน้ีทา่นจะไดร้บัค  าแนะน าให้การเตรียมปัสสาวะเพือ่        
ส่งตรวจหาปริมาณโซเดียมเพื่อทราบระดบัความเคม็ของอาหารทีท่า่นรบัประทานในแตล่ะวนั 

การเขา้ร่วมการวจิัยครั้งน้ีเป็นไปดว้ยความสมคัรใจ ทา่นจะไม่ไดค้า่ตอบแทนใดๆ แตท่า่นจะไดร่้วมสนทนา ซกัถามและ
แลกเปล่ียนประสบการณ์เกีย่วกบัการลดการบริโภคเกลือในอาหารกบัผูว้จิัยและทราบปริมาณเกลือที่ทา่นรบัประทาน ถา้หากทา่น
มีขอ้สงสยัใดๆทีเ่กีย่วขอ้งกบัการวจิัย ทา่นสามารถสอบถามผูว้จิัย ตามทีอ่ยู่และหมายเลขโทรศพัทต์ดิตอ่ดา้นล่าง และถา้หากทา่น
ตอ้งการสอบถามเกีย่วกบัสิทธิของผูเ้ขา้ร่วมวจิัย ทา่นสามารถตดิตอ่สอบถามไดท้ี ่ คณะกรรมการพิจารณาดา้นจริยธรรมในการ
ศึกษาวจิัยทางชวีเวชศาสตร์ โรงพยาบาลเชยีงรายประชานุเคราะห์ อ าเภอเมือง จังหวดัเชยีงราย 57000 โทรศพัท ์ (053) 711300   
ผลการศึกษาครั้งน้ีจะชว่ยท  าให้บคุลากรทางสาธารณสุขทราบขอ้มูลและหาแนวทางในการลดการบริโภคเกลือในผูป่้วยสูงอายุ
โรคความดนัโลหิตสูง 

ผู้วิจัยได้อธิบายเก ีย่วกบัข้อความข้างบนแก่ข้าพเจ้า ข้าพเจ้าได้อ่านทบทวนแล้ว และข้าพเจ้ายังได้สอบถามรายละเอยีดจากผู้วิจัย นอกจากน้ีข้าพเจ้า             

ยังทราบว่าผู้วิจัยจะมอบส าเนาใบเซ็นยินยอมฉบับน้ีแก่ข้าพเจ้า  ดังน้ันข้าพเจ้าจึงมีความยินดีและยินยอมเข้าร่วมในการวิจัยครั้งน้ี 
วันที.่..................เดือน................................พ.ศ.................           ……………………………………………….. 
 ลงช่ือ...........................................................................             (……………………………………………….) 
   (..............................................................................)                ……………………………………………….. 
                                                                                                   (………………………………………………) 
                                                                                                                                         พยาน                                                                                        
………………………………………………………………………………………...........................  

ปรศันี  ศรีกนั   (หมายเลขโทรศพัท ์และอีเมลล์) 
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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)? ……………………… 
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………………………….. 
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……………………………………..   
(4) Heart disease, please specify………………………………  
(5) Other, please specify……………………………………..   

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 

 



168 

 

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 ………………………………….. 

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 specify……………………………………………………………… 
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Demographic Data Form (Thai Version) 

แบบบนัทึกข้อมลูส่วนบคุคล  

กรุณาตอบค  าถามในขอ้ความขา้งล่าง หรือท  าเคร่ืองหมาย X ทีต่รงกบัขอ้มูลของทา่น 
 
1.  ทา่นอายุเทา่ไหร?  (ปี) ………………………………….. 
2.  โปรดระบเุพศของทา่น 
    (1)  ชาย   

(2)   หญงิ   
 3. โปรดระบสุถานภาพสมรสของทา่น 

(1) สมรส    
(2)  หย่า หรือ แยก  
(3) รา้ง   
(4) โสด   

4.  โปรดระบรุะดบัการศึกษาระดับสูงสุดของทา่น 
(1)  ไม่ไดเ้รียน    
(2)  ประถมศึกษา      
(3)  มธัยมศึกษา    
(4)  อนุปริญญา    
(5)  ปริญญาตรี    
(6)  ปริญญาโท    
(7)  ปริญญาเอก      
(8)  อ่ืนๆ (โปรดระบ)ุ ………………………………….. 

5. ทา่นไดร้บัการวนิิฉยัวา่เป็นโรคความดนัโลหิตสูงนานเทา่ใด?   ………………ปี…………………เดือน 
6. ทา่นมีโรคเร้ือรงัอ่ืนๆหรือไม่? 
  (1) ไม่มี 
  (2)  มี  โปรดระบ ุ  
    (1) โรคเบาหวาน          
    (2)   โรคไขขอ้อกัเสบ   
   (3)   โรคมะเร็ง (โปรดระบ)ุ  ……………………… 
   (4)   โรคหัวใจ (โปรดระบ)ุ  ……………………… 
   (5)   อ่ืนๆ (โปรดระบ)ุ ……………………………… 
7. ในครอบครวัของทา่นมีผูอ้าศยัทีม่ีอายุต ัง้แต ่ 18 ปีขึ้นไปกีค่น? …………….. คน 
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Demographic Data Form (continued) 

8. ครอบครวัของทา่นมีรายไดเ้ฉล่ียตอ่เดือนเทา่ไหร่?  
(1) น้อยกวา่10, 000 บาท 

 (2)  10,001-20,000 บาท 
 (3) 20,001-30,000 บาท 
 (4) 30,001-40,000 บาท 
 (5)  40,001-50,000 บาท 
 (6)  50,001-60,000 บาท 
 (7)  มากกวา่ 60,000 บาท 
9.  ครอบครวัของทา่นอาศยัอยู่ทีไ่หน? 

(1) ในเขตเทศบาล                        
(2) นอกเขตเทศบาล  

10.  ทา่นสามารถท  าอาหารไดห้รือไม่? 
 (1) ไม่ได ้
 (2)  ได ้   แลว้ทา่นยงัท  าอาหารในชว่ง 30 วนัทีผ่า่นมาอยู่หรือไม่? 
 (1)  ไม่ท  า 
 (2)  ท  า 
11. ทา่นคดิวา่ความสามารถในการท  าอาหารของทา่นอยู่ในระดบัใด?  (เลือก 1 ขอ้) 
 (1)   ดีมาก      
       (2)   ดี       
      (3) ไม่ดี        
      (4) แย่        
  (5) ท  าไม่ไดเ้ลย 
 12. ใครมกัท  าอาหาร/จัดหาอาหารให้แกท่า่น?  (เลือก 1 ขอ้)   
  (1)  ตวัเอง  
 (2)  คนอ่ืน โปรดระบ ุ
   (1)  คูส่มรส 
   (2)  บตุรหลาน 
   (3)  คนอ่ืน (โปรดระบ)ุ ………………………………….. 
13. ทา่นมีขอ้จ ากดัเกีย่วกบัชนิดของอาหารทีร่บัประทาน (ฟัน, การกลืน, แพอ้าหารบางชนิด, ขอ้ห้ามทางศาสนาหรือ       

ความเชือ่) หรือไม่?  
(1)   ไม่     
(2)   ใช ่(โปรดระบ)ุ ………………………………….. 
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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 a diet 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) 

แบบวัดความรู้เกีย่วกบัการลดการบริโภคเกลือในอาหาร 

ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นเห็นดว้ยหรือไม่ ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาท

ลงในชอ่งวา่งทีก่  าหนดให้ 

ขอ้ความ 
ไม่เห็นดว้ย
อย่างยิ่ง 

ไม่เห็นดว้ย เห็นดว้ย 
เห็นดว้ย
อย่างยิ่ง 

1. การรบัประทานอาหารทีม่ีรสไม่เคม็ชว่ยควบคมุระดับ 

ความดนัโลหิตให้อยู่ในระดบัปกต ิ
    

2. การรบัประทานอาหารทีม่ีรสไม่เคม็ชว่ยลดการใชย้าลดความดนั
โลหิตสูง 

    

3. อาหารรสเคม็มกัพบในเคร่ืองปรุงรส เชน่ น ้ าปลา กะปิ ซอสถัว่
เหลือง น ้ ามนัหอย และผงปรุงรส 

    

4. ผลิตภณัฑ์อาหารเหล่าน้ี เชน่ ผกัดอง ปลาสม้ แหนม กนุเชยีง ปลา
กระป๋อง และบะหมี่ส าเร็จรูป มกัมีส่วนประกอบของเกลือเป็น
จ านวนมาก 

    

5. เคร่ืองปรุงเหล่าน้ี เชน่ น ้ าปลา กะปิ ซอสถัว่เหลือง ผงปรุงรส และ
น ้ ามนัหอย  ควรเตมิในอาหารในปริมาณน้อย 

    

6. ผูท้ีเ่ป็นโรคความดนัโลหิตสูงควรหลีกเล่ียงการเตมิผงชูรสในอาหาร     

7. ผูสู้งอายุทีเ่ป็นโรคความดนัโลหิตสูงไม่ควรรบัประทานเกลือเกนิ 

3/4 ชอ้นชาตอ่วนั 

    

8. เกลือ 1 ชอ้นชา มีปริมาณเกลือเทา่กบัน ้ าปลา 2 ชอ้นโตะ๊     

9. การชมิอาหารกอ่นเตมิเคร่ืองปรุงทีม่ีรสเคม็สามารถชว่ยควบคมุการ
รบัประทานเกลือเกนิความตอ้งการได ้

    

10. การอ่านฉลากอาหารเพื่อทราบปริมาณเกลือสามารถชว่ยควบคมุ
การรบัประทานปริมาณเกลือเกนิความตอ้งการของร่างกาย 

    

11. การชมิอาหารกอ่นเตมิเคร่ืองปรุงทีม่ีรสเคม็นั้นส าคญัมาก     

12. การรบัประทานอาหารทีป่รุงเองในครอบครัวสามารถชว่ยควบคมุ
ปริมาณเกลือในอาหารมากกวา่การรบัประทานทีป่รุงส าเร็จจาก
ผูข้ายอาหารส าเร็จรูป 
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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. I can cook a low salt diet for my family members.     

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

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

5. I think limiting a salty diet is easy.     

Resourcefulness 

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

do it by myself. 

    

7. I 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. I 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. I 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) 

แบบวัดความสามารถในการดูแตนเองเกีย่วกบัการลดการบริโภคเกลือในอาหาร  

ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นเห็นดว้ยหรือไม่ ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาทลง

ในชอ่งวา่งทีก่  าหนดให้ 

ขอ้ความ 
ไม่เห็นดว้ย
อย่างยิ่ง 

ไม่เห็นดว้ย เห็นดว้ย 
เห็นดว้ย
อย่างยิ่ง 

ความช านาญ 
1. ทา่นพยายามหาแนวทางเพื่อควบคมุปริมาณเกลือและเคร่ืองปรุงทีม่ีรส

เคม็ในอาหารทีท่า่นรบัประทาน 

    

2. ทา่นสามารถปรุงอาหารทีม่ีรสไม่เคม็แกส่มาชกิในครอบครวัของทา่น      
3. ทา่นตระหนักในปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ในอาหารทีท่า่น

รบัประทาน 
    

4. ฉนัมีก  าลงัใจทีดี่ในการควบคมุตวัเองให้รบัประทานอาหารทีม่ีรสไมเ่คม็     
5. ทา่นคดิวา่การจ ากดัการรบัประทานอาหารทีม่ีรสเคม็ท  าไดง้่าย      
ความเช่ียวชาญ 
6. สมาชกิในครอบครวัของทา่นสามารถท  าอาหารทีม่ีรสไม่เคม็ให้แกท่า่น

ได ้ถา้ทา่นไม่สามารถท  าไดด้ว้ยตนเอง 

    

7. ทา่นพูดคยุเกีย่วกบัวธีิการลดเกลือและเคร่ืองปรุงทีม่ีรสเคม็ในอาหารกบั
บคุคลอ่ืน 

    

8. ทา่นดูแลตวัเองเพื่อควบคมุปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ใน
อาหารทีท่า่นรบัประทาน 

    

ความสามารถในการชักจูงใจ 
9. ทา่นพยายามจูงใจตวัเองเพื่อลดปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ใน

อาหารทีท่า่นรบัประทาน 

    

10. ทา่นพยายามชกัจูงสมาชกิในครอบครวัของทา่นรบัประทานอาหารทีม่ี
รสไม่เคม็ ถึงแมว้า่พวกเขาไม่ไดเ้ป็นโรคความดนัโลหิตสูง 

    

11. ทา่นรูจ้ักผูท้ีจ่ะสามารถให้ค  าแนะน าแกท่า่นในการลดการบริโภคเกลือ

และเคร่ืองปรุงทีม่ีรสเคม็ 
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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. I feel satisfied to reduce the amount of salt 

in my diet. 

     

2. I can cook a low salt diet.      

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

     

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

vendors. 

     

5. I taste my food before eating.      

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

     

7. Whenever I 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. I eat a low salt diet every day.      
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Dietary Salt Reduction Self-Care Behavior Scale  (Thai Version) 

แบบวัดพฤติกรรมการลดการบริโภคเกลือในอาหาร  

ค าช้ีแจง โปรดพิจารณาขอ้ความดงัตอ่ไปน้ี แลว้พิจารณาวา่ทา่นปฏบิตับิอ่ยแคไ่หน ซึ่งทา่นสามารถเลือกค  าตอบ และกากบาท

ลงในชอ่งวา่งทีก่  าหนดให้ 

ขอ้ความ ไม่เคย นานๆครั้ง บางครั้ง บอ่ยครั้ง ทกุครั้ง 

1. ทา่นพอใจทีจ่ะลดปริมาณเกลือและเคร่ืองปรุงทีม่ีรสเคม็ใน
อาหารทีท่า่นรบัประทาน 

     

2. ทา่นสามารถปรุงอาหารทีม่ีรสไม่เคม็      
3. เมื่อไหร่กต็ามทีท่า่นรูสึ้กวา่อาหารทีท่า่นรับประทานมีรสเคม็ 

ทา่นเตม็ใจทีจ่ะหลีกเล่ียงการรบัประทานอาหารนั้น 
     

4. ทา่นชอบรบัประทานอาหารทีป่รุงที่บา้นมากกวา่อาหารทีป่รุง
ส าเร็จผูจ้ าหน่ายอาหาร 

     

5. ทา่นชมิอาหารกอ่นรบัประทาน      
6. ทา่นหลีกเล่ียงการเตมิเคร่ืองปรุงทีม่ีรสเคม็ในอาหารทีท่า่น

รบัประทาน 
     

7. เมื่อไหร่กต็ามทีท่า่นเห็นคนอ่ืนรบัประทานอาหารทีม่ีรสเคม็ 
ทา่นกย็งัสามารถควบคมุตนเองไม่ให้รบัประทานเหมือนพวก
เขา 

     

8. ทา่นสามารถควบคมุตนเองให้รบัประทานอาหารทีม่ีรสไม่เคม็
ไดใ้นทกุสถานการณ์ 

     

9. ทา่นรบัประทานอาหารทีม่ีรสไม่เคม็ทกุวนั      
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Instructions for a 24-hour Urine Specimen Collection 

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

2. 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. 

3. 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. 

4. 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. 

5. 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. 

6. 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. 

7. 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. 

8. 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. 

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

10. 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) 

ข้อปฏบัิติในการเก็บปัสสาวะ 24 ช่ัวโมง 

 

1. ทา่นตอ้งเกบ็ปัสสาวะให้ครบทั้ง 24 ช ัว่โมง เพราะหากเกบ็ปัสสาวะไมค่รบหรือท าหก จะท าให้ผลการ
ตรวจไมถู่กตอ้ง 

2. เมือ่ทา่นต่ืนนอนตอนเชา้ ในวนัท่ี.............../............................../ ..................)ให้ทา่นถา่ยปัสสาวะท้ิงลง
ในปัสสาวะกอ่น และบนัทึกเวลาตอนท่ีถา่ยท้ิง (เวลา.........................น.) 

3. หลงัจากนั้นเมือ่ทา่นถา่ยปัสสาวะอีกคร้ังให้ทา่นเร่ิมปัสสาวะลงในกระบอกปัสสาวะแล้วเกบ็ปัสสาวะ
ลงในถงัน ้ าพลาสติกท่ีมฝีาปิดท่ีเตรียมไวใ้ห้ทา่นและขอให้ทา่นเกบ็ถงัน ้ าดงักลา่วในห้องน ้ า 

4. ให้ทา่นเกบ็ปัสสาวะทุกคร้ังท่ีถา่ยปัสสาวะ  และเก็บตัวอยา่งปัสสาวะรวมกนัในถัง ท่ีเตรียมไวใ้ห้ 
จนถึงวนัรุง่ข้ึน  (วนัท่ี............../........................../................)   ให้อยูภ่ายในเวลาท่ีบันทึกไวใ้นตอนแรก 
เชน่ เมือ่ถา่ยปัสสาวะท้ิงเวลา 07.00น. กใ็ห้เกบ็ไปจนถึงเวลา 07.00น. ของวนัรุง่ข้ึน  

5. หลงัจากนั้นให้ทา่นบนัทึกเวลาสุดทา้ยท่ีทา่นปัสสาวะ (เวลา...................น.) 
6. ผูว้จิยัจะนัดทา่นเพื่อเกบ็รวบรวมตัวอยา่งปัสสาวะ (วนัท่ี.................../ ........................../............... เวลา

...................น.) และน าสง่ตรวจทางหอ้งปฏบติัการตอ่ไป 
7. หลงัจากทราบผลการตรวจปัสสาวะ ผูว้จิยัจะนัดหมายกบัทา่นเพื่อแจง้ผลการตรวจภายใน 1 สัปดาห์ 

(วนัท่ี.........../ ........................../....................เวลา..................น.)   
 

หมายเหตุ 

 

1. กรณีท่ีตอ้งการถา่ยอุจจาระด้วย ทา่นควรถา่ยปัสสาวะเกบ็กอ่น เพื่อป้องกนัการปนเป้ือน  
2. พยายามอยา่ให้อุจจาระปนเป้ือนกบัตัวอยา่งปัสสาวะ  
3. ไมค่วรเติมสารเคมใีด เชน่ ผงซกัฟอก สบู ่น ้ ายาสระผม ยาสีฟัน สารฟอกขาว หรืออ่ืนๆ ลงในภาชนะ

ท่ีเกบ็ปัสสาวะ 
4. ในเวลานัดหมายให้ทา่นเตรียมปัสสาวะท่ีเกบ็ไวใ้นถงัให้ผูว้ิจยัเพื่อสง่ตรวจ สว่นกระบอกปัสสาวะ 

ทา่นสามารถเกบ็ไวใ้ชส้ว่นตวัในโอกาสตอ่ไป 

                     ส ำหรับผู้วิจยัเท่ำนัน้
ID………………………………..... 
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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) 

เอกสารเชิญเข้าร่วมการวิจัย 

การศึกษาปัจจัยในการลดการบริโภคเกลือในผู้ สูงอายุโรคความดันโลหิตสูง 

 ถา้หากทา่นไดรั้บการวนิิจฉัยวา่เป็นโรคความดนัโลหิตสูงมาแลว้อยา่งน้อย 1 ปีและทา่นมอีายุตั้งแต ่    

60 ปีข้ึนไป ผูว้จิยัมคีวามยินดีขอเชิญทา่นเขา้รว่มให้ข้อมลู ความคิดเห็น ความรู้สึก และประสบการณ์ใน      

แตล่ะวนัของทา่นเกีย่วกบัการลดการบริโภคเกลือและเคร่ืองปรุงท่ีมรีสเค็มผู้วจิัยจะขอให้ทา่นตอบ

แบบสอบถาม ซ่ึงคาดวา่จะใชเ้วลาประมาณ 45-60 นาที หลงัจากนั้นทา่นจะไดรั้บค าแนะน าในการเกบ็ตัวอยา่ง

ปัสสาวะ 24 ช ัว่โมงเพื่อตรวจหาระดบัโซเดียมหรือปริมาณเฉล่ียของเกลือท่ีทา่นรับประทานในแตล่ะวนั    

โดยผูว้จิยัจะให้ค าแนะน าการเกบ็ปัสสาวะและรับผิดชอบคา่ใชจ้า่ยในการตรวจปัสสาวะแกท่า่น  

การเขา้รว่มการวจิยัคร้ังน้ีเป็นไปดว้ยความสมคัรใจ ทา่นจะไมไ่ดค้า่ตอบแทนใดๆ แตท่า่นและผูว้จิยั

จะไดร้ว่มสนทนา ซกัถาม และแลกเปล่ียนประสบการณ์เกีย่วกบัการลดการบริโภคเกลือและเคร่ืองปรุงท่ีม ี  

รสเค็มในอาหาร การเขา้รว่มการวจิัยของทา่นจะเกดิผลดีโดยท่ีทา่นจะทราบปริมาณเกลือทา่นรับประทานใน

แตล่ะวนัวา่อยูใ่นประมาณท่ีมากกวา่หรือเหมาะสมกบัความตอ้งการของรา่งกายหรือไม ่ ซ่ึงปริมาณเกลือท่ีทา่น

บริโภคมผีลตอ่การควบคุมระดบัความดนัโลหิตให้เป็นปกติ นอกจากน้ีผลของการวจิยัคร้ังน้ียงัจะท าให้

บุคลากรทางสาธารณสุขทราบข้อมูลเกีย่วกบัปัจจยัท่ีมผีลตอ่ปริมาณการบริโภคเกลือและเคร่ืองปรุงท่ีมรีสเค็ม

ของผูสู้งอายุโรคความดนัโลหิตสูง และจะเป็นแนวทางในการรณรงค์ลดการบริโภคเกลือและเคร่ืองปรุงท่ีมี

รสเค็มในผูสู้งอายุโรคความดนัโลหิตสูงในอนาคต 

 ถา้หากทา่นสนใจเขา้รว่มวจิยัหรือต้องการทราบรายละเอียดเพิ่มเติม กรุณาติดตอ่ผูน้ าชมุชน ประธาน

ผูสู้งอายุ ประธานอสม. ในเขตรับผิดชอบของทา่น หรือทา่นสามารถติดตอ่ผู ้วจิัยโดยตรงตามท่ีอยูด่า้นลา่ง  

 ขอบคณุทา่นท่ีให้ความสนใจอา่นหนังสือเชิญฉบับน้ี 

  

  ปรัศนี  ศรีกนั   
  (ต าแหนง่ ท่ีอยู ่หมายเลขโทรศพัท์) 
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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 

Error 

Critical 

Ratio 

P 

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 <---Rural/urban 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 

Error 

Critical 

Ratio 

 P-value 

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 

Rural/urban <--->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 

Rural/urban<---> Cooking ability -0.084 

Marital status<--->Eating and chewing limitations 0.035 

Rural/urban <--->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*** 

ek1<--->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*** 

ek4<---> ek5 0.148 0.020 7.458 0.000*** 

ek6<---> 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*** 

esca5<---> esca6 0.049 0.017 2.884 0.004** 

esca1 <--->esca3 0.107 0.018 5.969 0.000*** 

esca6<--->esca7  0.109 0.019 5.712 0.000*** 

esca8<--->esca9 0.114 0.021 5.398 0.000*** 

esca8<--->esca10 0.081 0.018 4.520 0.000*** 

esca9<--->esca10 0.089 0.019 4.656 0.000*** 

esca10<--->esca11 0.102 0.018 5.598 0.000*** 

ebeh1<--->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*** 

ek1<--->ek2  0.088 0.017 5.319 0.000*** 

ek4<---> 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*** 

esca1<--->esca3 0.084 0.018 4.705 0.000*** 

esca6<---> esca7  0.071 0.018 3.997 0.000*** 

esca8<--->esca9 0.056 0.019 2.928   0.003** 

esca3<--->esca10 0.063 0.016 4.002 0.000*** 

esca10<--->esca11 0.096 0.020 4.892 0.000*** 

ebeh1<---> ebeh2 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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