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Abstract

The development and progression of left ventricular hypertrophy is a consequence of multiple
comorbid conditions associated with end-stage renal disease and large variations in interdialytic
weight gains. The literature suggests that dietary sodium restriction alone significantly reduces
interdialytic weight gains. A total of 124 hemodialysis participants in an ongoing randomized
control trial participated in the validation in which psychometric properties of a self-efficacy
survey were a secondary analysis. We evaluated the internal consistency, construct validity, and
convergent validity of the instrument. The overall Cronbach a was 0.93. Three factors extracted
explain 67.8% of the variance of the white and African American participants. The Self-Efficacy
Survey has adequate internal consistency and construct and convergent validity. Future research is
needed to evaluate the stability and discriminant validity of the instrument.
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In 2009, the adjusted rate of incidence for end-stage renal disease (ESRD) was 355 per
million persons, with a prevalence of 1738 per million persons. Medicare is the principal
payer for ESRD and hemodialysis management. The number of patients enrolled in this
Medicare-funded program has increased from approximately 10 000 beneficiaries in 1973 to
more than 570 000 in 2009. By 2010, projections indicated that the number of patients with
ESRD would increase to more than 650 000 and total Medicare ESRD program costs to $28
billion. Despite the magnitude of resources committed to the treatment of ESRD and
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substantial improvements in the quality of dialysis therapy, patients continue to experience
significant mortality and morbidity.2 Notably, survival for patients undergoing hemodialysis
at 1, 2, and 5 years is 81%, 65%, and 34%, respectively.l

The primary function of hemodialysis therapy is to replace kidney function by removing
waste and unwanted electrolyte and elemental concentrations (ie, sodium, potassium, and
phosphorus). Intermittent hemodialysis, however, is not a perfect science and compounds
the extensive cardiovascular-related risks to this patient population. In particular, left
ventricular hypertrophy presents the most significant risk of morbidity and mortality to
patients with ESRD.3-8

The development and progression of left ventricular hypertrophy is a consequence of
multiple comorbid conditions associated with ESRD, particularly hypertension, and large
variations in interdialytic weight gains (IDWG).° Both conditions are responsive to
restriction of free fluid and consequently, patients undergoing hemodialysis are counseled to
restrict fluid intake to as little as 0.5 L/d.19 It may be unrealistic, however, to expect patients
undergoing hemodialysis to reduce fluid intake if they do not also restrict dietary sodium
intake. High dietary sodium intake elevates serum sodium content and exacerbates thirst,
making it difficult for patients undergoing hemodialysis to restrict fluid intake.1112 Thirst
can become overwhelming, result in excessive fluid intake, and lead to large IDWG. The
multiple medications prescribed for this patient population, the need for dialysis treatments 3
times a week, dietary requirements for calorie and protein intake, and phosphorus and
potassium restrictions present complicated tasks for patients undergoing hemodialysis.
Because of the complicated nature of the hemodialysis regimen, many patients undergoing
hemodialysis lack confidence in their ability to adhere to the prescribed regimen.

An extensive body of evidence supports the use of perceived self-efficacy to predict
subsequent performance across various behavioral domains including smoking cessation,
adherence to exercise programs, and weight control programs.3-20 The basic premise
underlying self-efficacy theory is that the expectations of personal mastery and success
(efficacy expectation) influence the likelihood of an individual engaging in a particular
behavior. In essence, an individual’s behavior is influenced by personal characteristics,
beliefs about the consequences of a particular behavior, and the confidence in one’s ability
to achieve that behavior.2!

Several behavioral intervention studies addressing fluid volume in patients undergoing
hemodialysis were found in the literature.22-35 All studies except for 22935 focused on fluid
intake, without addressing dietary sodium. However, educating patients undergoing
hemodialysis about fluid control without focusing on sodium is futile,28 because the thirst
instigated by high serum sodium cannot be ignored. None of these studies featured self-
efficacy—based interventions or measurements of dietary self-efficacy.

Findings from our pilot work suggested that dietary sodium restriction alone resulted in a
clinically significant reduction in IDWG.27 This observation led to the BalanceWise study
(NIH-R01-NR010135), heretofore known as the parent study. The purpose of this
randomized controlled trial was to evaluate the efficacy of a Social Cognitive Theory (SCT)-
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based behavioral intervention to reduce dietary sodium intake of patients undergoing
hemodialysis. The BalanceWise investigators developed the Self-Efficacy Survey described
later in this article. The purpose of this secondary analysis is to describe the psychometric
properties of the Self-Efficacy Survey.

Data to meet the primary aim were collected as part of the parent study. The 16-week
intervention paired SCT-based behavioral counseling with technology-based dietary self-
monitoring. The primary aims of the parent study were to (1) assess the impact of the
intervention on average daily IDWG and (2) examine the impact of the intervention on
dietary sodium intake. Secondarily, the study explored the impact of the intervention on
blood pressure, interdialytic and postdialytic symptoms, health-related quality of life, and
the mediating effect of dietary self-efficacy.

Parent study participants were recruited from 13 dialysis centers in the Pittsburgh area,
stratified by dialysis center, and randomized within center strata using permuted blocks.
Participants were 18 years of age or older, with no upper age limit, and had received
maintenance hemodialysis for at least 3 months. Individuals were excluded if they (1) could
not read, write, or speak English; (2) planned to move out of the area or change dialysis
centers within the next 4 months; (3) had a terminal illness and life expectancy of less than
12 months per clinical evaluation of dialysis center staff; (4) could not read the screen of the
hand-held computer used in the intervention or use the device’s stylus to make selections
from the computer screen; (5) were institutionalized (eg, in a nursing home or a personal
care facility or incarcerated), which limited control over their dietary intake; or (6) resided
with another participant of the study. Data collected at baseline were used for this analysis.
This study received approval from the Institutional Review Board of the University of
Pittsburgh and all subjects provided signed informed consent.

For this study, we evaluated the internal consistency, construct validity, and convergent
validity of the measure of dietary self-efficacy (Self-Efficacy Survey). The Self-Efficacy
Survey was adapted from the Cholesterol Diet Self-Efficacy Scale.13 Using an 11-point
Visual Numeric Scale with responses ranging from 0 = “not confident at all” to 100 = “very
confident” in 10-point increments, participants indicated how confident they were that they
could adhere to the sodium restriction component of the hemodialysis diet. The items
address self-efficacy to adhere to the diet, in general; limit sodium, fluid, and excess IDWG;
limit common sources of excess sodium (eg, canned food, processed meats, salty snacks);
follow common strategies to minimize sodium intake (eg, avoid adding table salt, read food
labels, avoid fast food restaurants); adhere given their emotional state (eg, feeling blue);
adhere when appetite was poor; and adhere by day of the week (eg, dialysis vs nondialysis
treatment day, weekday vs weekend day). The instrument provided written instructions, with
examples demonstrating sample responses.
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ANALY SIS—Statistical analysis was performed utilizing SPSS version 20.0 (IBM Corp,
Armonk, NY). The internal consistency of the items was calculated using the Cronbach a
coefficient. The criterion standard cutoff score for adequate internal consistency of a
Cronbach a of 0.70 or greater, as suggested by Nunnally, was used to determine internal
consistency adequacy.36 In addition, internal consistency of the factor structure and
subscales was evaluated. The factor structure was estimated using Principal Components
Analysis extraction with an oblique rotation for initial factor extraction. A multifaceted
approach was used in the initial factor extraction including examination of Cattell’s scree
plot (a subjective means of factor extraction), percentage of variance explained and
meaningfulness of factors (eigenvalues and communalities) to determine the number of
factors within the structure. Convergent validity was examined by computing interitem
correlations.

Data from the first 124 participants recruited to the study were considered for this report.
Two of the participants withdrew from the study prior to completion of baseline measures
and the final sample consisted of 122 participants. Respondents were primarily older, male
whites, and married or living as married; the average duration of maintenance hemodialysis
was greater than 4 years (Table 1). Notably, almost a third of participants reported their
income to be inadequate for meeting their basic living requirements.

Exploratory factor analysis

A 3-factor structure was extracted from the obliquely rotated principal components analysis,
indicating that 3 distinct concepts are tested by this instrument. The scree plot (Figure)
demonstrated a natural bend at either 2 or 3 factors within the structure. Total variance
explained and eigenvalues verified the structure to be 3 factors. Total variance explained by
factor | was 52.9%, 8.2% by factor I, and 6.7% by factor Il1. Eigenvalues were 7.9, 1.2, and
1.0, respectively (Table 2).

Factor | focused on “sources of dietary sodium” and consisted of 5 items (Table 3) displays
reliability and Table 4 displays factor loadings). Factor loadings ranged from 0.52 to 0.82
and accounted for the largest amount of variance (52.9%). The items that loaded on this
factor reflect participants’ confidence in their ability to control sodium intake from
particularly high sodium foods. Three items that represented confidence in their ability to
employ strategies for reducing sodium intake (including ability to “avoid table salt,” “limit
fast food,” and “read food labels so that [they knew] how much salt [was] is in [their] food™)
cross-loaded on factor Il or factor I11. Forcing these items onto factor I resulted in a minimal
increase of Cronbach a from 0.87 to 0.88.

Factor 1l named “daily schedule” comprised the 3 items addressing confidence in the ability
to restrict dietary sodium given the day of the week (ie, dialysis weekdays, nondialysis
weekdays, and nondialysis weekend days). Factor loadings ranged from 0.89 to 0.95.
Cronbach a for factor 11 was 0.94.
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Factor 11, “contextual factors,” focused on situations in which individual circumstances
might impact decisions about dietary sodium intake. These included confidence in limiting
sodium intake when “experiencing poor appetite.” Item 11 (How confident are you that you
can limit your food intake when feeling blue?) cross-loaded on factor Il. Forcing the item
onto factor 11, which the content most closely resembles, increased Cronbach a to 0.79
(previously 0.69). The factor loadings ranged from 0.51 to 0.79.

DISCUSSION

The primary aim of this report was to evaluate the psychometric properties of the
investigator-developed instrument, Self-Efficacy for Restricting Dietary Sodium in
Hemodialysis Scale (Self-Efficacy Survey), in a convenience sample of patients undergoing
hemodialysis. Based on the results of this analysis, the Self-Efficacy Survey is a valid
instrument for assessing self-efficacy in restricting dietary sodium in the patient population
undergoing hemodialysis. In addition, the high Cronbach a coefficients for the individual
Self-Efficacy Survey subscales and the instrument as a whole suggest good internal
consistency.

Interventionists often turn to SCT to explicate the process of lifestyle modification. Multiple
SCT and cognitive behavioral therapy—driven interventions to reduce dietary sodium intake
in hypertension have demonstrated successful results.13-18.27,30-33,35,37.38 The tenets of SCT
are thought to have a direct impact upon behavior and an indirect effect upon intentions. In
short, optimistic self-beliefs predict actual behavioral performance, and individuals will
typically perform behaviors they perceive to be within their control.21 Therefore, enhancing
self-efficacy may be a useful intervention approach to assist patients undergoing
hemodialysis in reducing dietary sodium intake. Because no instruments measuring
confidence of patients undergoing hemodialysis in their ability to reduce dietary sodium
were found in the literature, we adapted an existing instrument. At the study’s conclusion,
we will use the Self-Efficacy Scale to evaluate the extent to which changes in IDWGs,
resulting from our SCT-based intervention, were mediated by improved self-efficacy.

There is evidence to support that all items within the instrument were measuring the same
construct. Cross-loading of items, specifically items 7 and 8, suggests the potential to
remove these items with the goal of shortening the instrument and reducing participant
burden. Further investigation into the content of these items and their contribution to the
overall usefulness of the instrument is, therefore, warranted.

STRENGTHS AND LIMITATIONS

Sample adequacy was determined using the Kaiser-Mayer-Olkin measure of sampling
adequacy. Sample size was adequate, as demonstrated by the Kaiser-Mayer-OlKkin score, and
participants varied in education and socioe-conomic status. Our sample included a robust
African American population. However, representatives of other ethnicities or racial groups
were not available in the parent study. As such, it remains unknown whether the instrument
will have similar psychometrics in a more diverse sample. Because of concerns regarding
respondent burden, retesting of subjects was not judged to be feasible; therefore, test-retest
reliability could not be determined. Future research to examine instrument stability is
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warranted. Discriminant validity also could not be performed because we were unable to
identify an instrument with a similar purpose that was developed for this patient population.

CONCLUSION

The Self-Efficacy Survey has adequate internal consistency and construct and convergent
validity. Future research is needed to evaluate the stability and discriminant validity of the
instrument.
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Figure.

Scree plot of factors extracted from the Self-Efficacy Restricting Dietary Salt in
Hemodialysis Scale (N=124).
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Sociodemographic Characteristics of BalanceWise Study Participants (N = 124)

Table 1

Variable n %
Sex
Male 74 60
Female 48 40
Ethnicity
White/Caucasian 64 52
Black/African 58 47
American
Married or living 64 52
married
Income 38 31
inadequate to
meet needs
Mean SD
Mean age, y 61
Duration of ESRD 51
treated with
dialysis, mo

Abbreviation: ESRD, end-stage renal disease.
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Table 3
Reliability: Internal Consistency of the Self-Efficacy Restricting Dietary Salt in Hemodialysis Scale

Cronbach

a—Based on

Standardized
Cronbacha Items No. of Items
Overall instrument 0.934 0.936 15
Factor I: Sources of dietary sodium 0.872 0.876 7
Factor 11: Daily schedule 0.945 0.945 3
Factor Il1: Situational 0.791 0.797 3
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Table 4

Self-Efficacy for Restricting Dietary Salt in Hemodialysis Scale Items

Factor  Item No.
How confident are you that in the next month, you will be able to ...
1 follow the dialysis diet in general?
| 2 control the amount of salt that you eat?
11 3 limit the amount of fluids that you drink?
| 4 avoid the amount of canned food that you eat?
| 5 avoid adding table salt to your food?
| 6 limit the amount of processed meat (such as bacon and luncheon meat) that
you eat?
| 7 read food labels so that you know how much salt is in your food?
8 limit the amount of weight that you gain from fluid between dialysis
treatments?
| 9 limit salty snacks?
| 10 limit the number of times each week you eat at fast food restaurants?
How confident are you that in the next month, you can limit your salt intake
when you are ...
11 11 feeling blue or depressed?
11 12 experiencing a day when your appetite is poor?
How confident are you that in the next month, you can limit your salt intake
on.....
1l 13 dialysis treatment days?
1 14 weekdays when you have no dialysis treatments?
1l 15 weekend days when you have no dialysis treatments?
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