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Abstract

Objective—To evaluate the efficacy of behavioral counseling combined with technology-based
self-monitoring for sodium restriction in hemodialysis (HD) patients.

Design—Randomized clinical trial.
Setting—Outpatient HD centers.
Subjects—English literate adults undergoing in-center intermittent HD for at least 3 months.

Interventions—Over a 16-week period, both the Intervention and the Attention Control groups
were shown six educational modules on the HD diet. The Intervention group also received Social

Corresponding Author. Correspondence concerning this article and reprint requests should be addressed to: Mary Ann Sevick, ScD,
RN; Center for Healthful Behavior Change, Department of Population Health; New York University School of Medicine; 227 E 30th
Street 6th Floor, Room 638; New York, NY 10016, USA. Phone: (646)501-2621. FAX: 212-263-4201, mary.sevick@nyumc.org.
Financial Disclosure Declaration. The authors have no financial disclosures.

Trial Registration. Clinical trials.gov identifier: NCT01125202

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Sevick et al.

Cognitive Theory-based behavioral counseling and monitored their diets daily using hand-held
computers.

Main Outcome Measures—Average daily interdialytic weight gain (IDWGp) was calculated
for every HD treatment over the observation period by subtracting the post-dialysis weight at the
previous treatment time (t-1) from the pre-dialysis weight at the current treatment time (t),
dividing by the number of days between treatments. Three 24-hour dietary recalls were obtained at
baseline, 8 weeks, and 16 weeks, and evaluated using the Nutrient Data System for Research.
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Results—179 participants were randomized and 160 (89.4%) completed final measurements.
IDWG, did not differ significantly by treatment group at any time point considered (p>0.79 for
each). A significant differential change in dietary sodium intake observed at 8 weeks (-372 mg/
day; p=0.05) was not sustained at 16 weeks (-191 mg/day; p=0.32).

Conclusion—The BalanceWise Study intervention appeared to be feasible and acceptable to HD
patients, although IDWG 4 was unchanged and the desired behavioral changes observed at 8 weeks
were not sustained. Unmeasured factors may have contributed to the mixed findings, and further
research is needed to identify the appropriate patients for such interventions.
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behavioral research; controlled clinical trials; computers; handheld; salt

INTRODUCTION

Mortality among hemodialysis (HD) patients remains high in the United States, with
cardiovascular causes accounting for more than one-third of mortality in incident and
prevalent end-stage renal disease (ESRD) patients.! One factor contributing to poor
cardiovascular outcomes is chronic volume overload?3, which is a function of excess fluid
intake in relation to residual renal function and fluid removal with dialysis treatments.
Interdialytic weight gain (IDWG) is commonly used as an indirect measure of fluid intake in
HD patients. Differences in IDWG as small as 0.51 kg (less than 2% cups of fluid) have been
shown to be independently associated with uncontrolled hypertension in HD patients®,
which contributes to left ventricular hypertrophy.®> According to the United States Renal
Data System (USRDS), all-cause mortality is highest on the first treatment day of the week
after the 2-day weekend hiatus from HD (when fluid volume for the week is likely at its
highest).® Because rapid fluid removal is associated with cardiovascular morbidity and
mortality’, the focus must be on longer HD treatments (often not well received by patients)
and on decreasing IDWGs.

Dietary sodium intake is a modifiable behavior that is associated with higher IDWG8 and
all-cause mortality in HD patients. Although sodium restriction is recommended routinely
for HD patients?0, the pervasive use of sodium chloride (as salt) by food manufacturers and
foodservice operations and increased reliance on these foods makes sodium restriction
difficult.11-14 Despite long-standing recommendations to limit sodium intakes in the U.S.,
average dietary sodium intake in the general population has remained stable in amounts
approximately 1.5 times the Tolerable Upper Intake Level (UL).1518 Adopting a lower
sodium diet may be even more difficult for HD patients, as they may experience greater
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barriers to dietary change than does the general population (e.g., ill health, a time consuming
treatment regimen, numerous other dietary restrictions). The purpose of the BalanceWise
Study was to evaluate the efficacy of a technology-supported behavioral intervention for
reducing IDWGs and dietary sodium intake in patients undergoing intermittent HD. Our
hypotheses were that, compared to the Attention Control group, the Intervention group
would demonstrate a lower average daily IDWG (IDWGp) and lower dietary sodium intake
at 8 weeks and that these changes would be sustained at 16 weeks.

METHODS

Design

The BalanceWise Study was a randomized clinical trial of maintenance HD patients
recruited from 3 dialysis chains comprising 17 dialysis units in Western Pennsylvania
(DaVita HealthCare Partners Inc., Dialysis Clinic Inc., and Fresenius Medical Care North
America). Within dialysis units, participants were randomized to either an Intervention of 16
weeks duration or an Attention Control. The intervention consisted of behavioral counseling
paired with dietary self-monitoring using a hand held computer, i.e., a personal digital
assistant (PDA). Study dietitians delivered the intervention or attention control materials
during regularly-scheduled HD treatments. This study was approved by the Institutional
Review Board of the University of Pittsburgh.

Study population

To be eligible, participants had to be community-dwelling adults over 18 years of age who
had been undergoing intermittent in-center HD for at least 3 months (to permit initial
nutritional stabilization). Excluded from the study were individuals who could not read,
write, or speak English (because the PDA software was available only in English); could not
see the PDA or use a stylus to make selections from the PDA screen; had overt dementia;
planned to move out of the area or change dialysis centers within the next 16 weeks; were
scheduled for a living donor transplant within the study period; were deemed by dialysis
center staff to have a life expectancy of less than 12 months (to avoid over-burdening such
participants); or were institutionalized (e.g., in a nursing home, personal care facility, or
incarcerated, as such participants would have limited control over their dietary intake). We
also excluded those who were unwilling to speak 1-2 times/week with a study dietitian or
record their food consumption during the 16-week study period.

The target sample size of 200 (100 in the Intervention and 100 in the Attention Control
group) was based on pilot data showing an estimated average reduction of 0.06 kg in
IDWG, at 16 weeks for Intervention participants and an increase of 0.18 kg for Attention
Control participants, with corresponding within-participant standard deviations of 0.53 kg
and 0.57 kg. Based on these estimates, the study provided 80% power to detect a differential
change from baseline of 0.24 kg at 16 weeks in IDWGx between participants in the
Intervention and Attention Control groups based on a two-sided 0.05-level t-test, and 80%
power to detect treatment differences of approximately 0.5 standard deviations in other
outcomes. Sample size estimates were computed in Stata. Our target sample size allowed for
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an expected 17% loss of participants to death, transplant, relocation, switch to peritoneal
dialysis, or study withdrawal.

Recruitment and randomization procedures

Intervention

Two different participant recruitment strategies were deemed acceptable by the corporate
dialysis chains cooperating in this study. In two of the three chains, a dialysis center nurse,
social worker, or dietitian performed a pre-screening evaluation of all patients and, from
those who remained eligible, secured a Health Insurance Portability and Accountability Act
(HIPAA) release. In the third dialysis chain, patients interested in discussing the study
referred themselves to the study staff person at the conclusion of their HD treatment, at
which time pre-screening was performed and a HIPAA waiver obtained. After obtaining
signed informed consent, study staff verified eligibility, ascertained that participants could
use the PDA, and collected baseline measurements. Within each dialysis center, participants
were then randomized using a permuted block algorithm developed by the study statistician.
To assure consistency in protocol implementation between participating dialysis units,
dialysis unit staff were not involved in any intervention, attention control, or measurement
activities. The intervention and attention control, activities were conducted by study staff as
an addition to, but not as a replacement for, standard care.

and Attention Control Group Activities

Both Groups—During scheduled HD appointments, a study dietitian delivered six Dietary
Educational Modules to participants in both groups using Microsoft PowerPoint®, shown on
a laptop computer. Participants were invited to ask questions or obtain further clarification at
this time. These modules included: (1) Overview of the HD diet, (2) Sodium and fluid
restrictions, (3) Strategies for maintaining adequate calorie intake, (4) Strategies for
maintaining adequate protein intake, (5) Phosphorus restrictions, and (6) Potassium
restrictions. The purpose of these educational modules was to assure comparability
regarding participant knowledge of different aspects of the standard HD dietary regimen in
both study groups, provide some (albeit not equivalent) attention to the Attention Control
group, and serve as a retention incentive.

Intervention Group—Social cognitive theory (SCT)-based behavioral counseling was
delivered to Intervention group participants via 1-to-1, face-to-face meetings with a study
dietitian during regularly-scheduled HD treatments.17-18 Counseling was delivered twice/
week during the first 8 weeks, weekly in weeks 9-12, and every other week during weeks
13-16. Counseling was guided by the 16 SCT-based modules described in Table 1. The
counseling was focused on building a sense of self-efficacy (confidence) regarding
adherence to the HD diet, particularly adherence to dietary sodium and fluid intake
recommendations.

A sense of self-efficacy was promoted through use of mastery experiences, verbal
persuasion, and physiological states. Mastery experiences included emphasizing past
successes; setting incremental, easily achievable goals; providing positive feedback on goal
achievement; identifying modifiable barriers to healthy behavior; and developing participant
expertise in both the regimen and in problem solving around barriers to adherence. Verbal
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persuasion included providing examples of the participant’s previous successes to
demonstrate their capability (e.g., “You stayed under your sodium ceiling and your IDWGs
were lower this week. You can do it again.”). The sessions included discussion of the
physiologic benefits participants experienced as a result of reduced IDWGs (e.g., reduced
malaise, nausea, diaphoresis, chest pain, cramping, and hypotension during dialysis; reduced
fatigue and thirst between dialysis sessions).

In addition to behavioral counseling, participants in the Intervention group were engaged in
technology-based self-monitoring. Participants recorded their meals into the BalanceLog®
(Microlife; Golden, CO) software program on their PDAs. Each participant received 1:1
training on using the PDA from a study dietitian, and retrained as needed. The PDA record
was reviewed by the study dietitian with each intervention contact. BalanceLog® was used
by the participants to track the sodium content of their meals and by the study dietitians to
provide targeted counseling. PDAs were used to enhance mastery by: (1) minimizing the
information burden of vigilance to dietary sodium intake, (2) providing graphical, meal-by-
meal feedback regarding achievement of dietary goals, (3) permitting straightforward
integration of nutritional information, and (4) allowing participants to make real-time
connections between sodium, IDWGs, and symptoms. Because HD patients are at risk of
malnutrition, the PDA records also were used by participants and study dietitians to assure
that sodium restrictions did not result inadvertently in inadequate calorie or protein intake.

BalanceLog® was individually programmed for the nutritional requirements of each
participant, per the National Kidney Foundation guidelines for calories and protein. The
calorie goal was 30 kcals/kg of body weight/day for those >60 years of age, and 35
kcal/kg/day for those <60 years.1® The protein goal was 1.2 g/kg of body weight/day.2% We
initially programmed BalanceLog® for a sodium ceiling of 2,400 mg/day, and reduced this
to 2,000 mg/day once the participant was able to achieve 2,400 mg/day on most days of the
week. BalanceLog® was programmed to permit the entry of 3 meals and 1 snack each day.
This software is described in detail elsewhere.?! Intervention participants were permitted to
keep their PDAs at the conclusion of the trial. A tracking system was used to record the
frequency of, content of, and time devoted to intervention activities.

Attention Control Group—To prevent a differential loss of participants, at the conclusion
of the trial Attention Control group participants were provided PDAs programmed with their
nutritional requirements and offered training in the use of the PDAs.

Study measures

Participants were weighed prior to and following each hemodialysis treatment. Pre-and post-
dialysis weights were abstracted from the participant’s dialysis flow sheet for the HD
treatments for 17 weeks (1 week pre-randomization through 16 weeks post-randomization).
Because the number of days between HD treatments varied, we calculated IDWG, by
subtracting the post-dialysis weight at the previous treatment time (t-1) from the predialysis
weight at the current treatment time (t), and divided by the number of days between
treatments.
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Dietary sodium intake was assessed via 24-hour dietary recalls at baseline (i.e., pre-
intervention), 8 weeks (i.e., at the conclusion of the intensive phase of the intervention), and
16 weeks.1 Preliminary data suggested that dietary intake of HD patients varied by day of
the week?2, so three 24-hour recalls were collected on each participant including 1-dialysis
weekday, 1 non-dialysis weekday, and 1 non-dialysis weekend day. The first two recalls
were obtained face-to-face (with guidance in portion size provided). Given the time-
consuming nature of inpatient dialysis treatments, to minimize burden associated with extra
travel to the dialysis unit (or other central data collection site) on nondialysis days, the third
recall was obtained via telephone. The potential for desirability response set bias was
mitigated by collecting unscheduled dietary recalls during a 2-week period surrounding each
measurement time point. Data were entered into the Nutrient Data System for Research.23

Socio-demographic and physical characteristics of participants likely to be associated with
weight gains between HD treatments and/or dietary intake included age, income, gender,
weight, body mass index, Kt/V, serum albumin, and etiology of ESRD. These data were
collected at baseline.

Statistical Analyses

For descriptive purposes, IDWGx values at baseline, 8, 12, and 16 weeks were estimated
using the mean of the IDWGxs for the 1-week period prior to the specified measurement
time point (e.g., baseline IDWGp was the mean of the IDWG s from the 3 dialysis
treatments performed during the 1-week period prior to randomization; Week 8 IDWGp was
the mean of the IDWGxs during Week 7). We modeled the time-specific IDWGA values
across the 17 weeks using a random intercept linear model with continuous time, a dummy
variable for treatment, and a treatment by time interaction; this interaction term is the
treatment effect of interest. We assessed linearity within treatment groups over time using
linear splines, with knots defined at the time points when the intensity of the intervention
contact changed (i.e., 8 and 12 weeks). The primary treatment comparison was an
unadjusted intent-to-treat analysis.

Adherence of Intervention group participants to the self-monitoring protocol was evaluated
in terms of the number of meal or snack entries made into the PDA each day. Dietary
sodium was averaged across the three recalls at each measurement time point. We modeled
time-specific mean dietary sodium intake values using a random intercept linear model with
dummy variables for treatment group, time, and the treatment by time interaction. To
account for missing sodium intake data, we adjusted for predictors of missing dietary recalls
identified in preliminary analyses; the resultant random effects model provides unbiased
estimates of intervention effects assuming a “missing at random” mechanism. We used
appropriate linear combinations of the parameters to compare time-specific means and
changes from baseline between the Intervention and Attention Control groups. Because
preliminary analyses indicated an extremely high baseline dietary sodium intake for one

1pDA data were not used to evaluate dietary sodium intake because control group participants did not receive their PDAs until after
the study measurements had concluded, and because using the PDA record as a measure would confound independent and dependent

variables.
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Intervention group participant (20,056 mg/day) with no follow-up values, the modeling of
dietary sodium was repeated excluding this participant as part of a sensitivity analysis.

Participants were recruited during September 2009 through September 2012. Of the 848 HD
patients available, 257 were eligible, 191 consented, 185 provided baseline data, 179 were
randomized, and 160 (89.4%) completed the final 16-week measurement assessment. The
CONSORT diagram is shown in Figure 1. The primary reasons for study exclusion for those
patients who signed the HIPAA release and participated in baseline screening were:
unwillingness to record diet, difficulty reading a newspaper, initiation of dialysis within the
past 3 months, and unwillingness to speak with a study dietitian 1-2 times per week (Table
2).

Eligible patients who enrolled in the study were middle-aged, African-American, male,
unpartnered, and unemployed (Table 3). Most had at least a high school education. About
one-fourth did not report annual household income; among those that did, more than half
reported an annual household income of <$40,000. The median duration of ESRD was 33
months (interquartile range 16-68 months). The distribution of ESRD etiology was
consistent with that reported in USRDS, although somewhat fewer BalanceWise Study
participants had an etiology of diabetes (39.9%, compared to 44.2% nationally).2* Median
Kt/V differed somewhat between the groups with Attention Control group participants being
better dialyzed. Otherwise, no significant differences were observed in baseline
characteristics of the Intervention and Attention Control group participants.

Of the 191 individuals enrolling, 31 (16.2%) did not complete the study. Three individuals
withdrew prior to randomization, and 3 were excluded post hoc (1 for confusion, 1 was a
family relative of another participant, and 1 due to residence in an institutional setting). Of
those who continued beyond beyond randomization, 14 Intervention participants and 11
Attention Control participants did not complete the study for the following reasons: 10
withdrew voluntarily (6 intervention, 4 control); 5 discontinued the study due to illness; 3
died; 3 relocated to a nonparticipating dialysis center; 2 were admitted to an institutional
setting; and 2 were transferred to home hemaodialysis.

Of the 25 sessions scheduled over the 16-week intervention period, intervention participants
attended an average of 18.8 sessions (SD=4.9). During the study, interventionists met with
participants 1,753 times; the average duration of these sessions was 18.3 minutes (SD=10.0).
2 participants missed a total of 173 sessions. Reasons for missed sessions included
hospitalization (n=61, 35.3%); skipped treatment (n=43, 24.9%); participant refusal (n=15,
8.7% due to illness or inconvenience); travel (i.e., dialyzed elsewhere; n=7, 4.1%);
insufficient time (e.g., scheduling issues; n=4, 2.3%); or other (=43, 25.9%). Average time
devoted to orienting participants to the study and training them in the use of the PDA was
21.4 minutes (SD=9.8). Intervention participants entered an average of 1.6 meals per day

20pservations with a recorded intervention time of <0 or >120 minutes were considered erroneous and dropped from this analysis

(n=19).
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(SD=1.1). Nine (9.7%) intervention participants had difficulty with using or were unwilling
to use the PDA to record their diet and (consistent with an intent-to-treat approach) were
offered the option of using a paper diary. PDA records were available for use in delivering
targeted counseling for 1,098 (62.6%) of the intervention sessions. When no electronic or
paper meal record was available, counseling targeted dietary behaviors addressed with prior
intervention sessions.

Participants who did not complete all three dietary recalls (i.e., at baseline, 8, and 16 weeks)
did not differ from those who did with respect to socioeconomic characteristics or duration
of ESRD (p>0.20 for each; data not shown). There was some evidence that etiology of
ESRD differed between those who did and did not complete all three dietary recalls
(p=0.06); diabetes was the etiology in 20% of those who did not compared to 42% of those
who did complete these assessments (data not shown).

Table 4 shows time-specific average IDWGx and dietary sodium intake values at baseline, 8
weeks, and 16 weeks, as well as changes in sodium intake between measurement time
points. No treatment differences in time-specific IDWGas were apparent in the random
effects model (p>0.79; Table 4), and the linear spline analysis demonstrated no significant
departure from linearity (p=0.18). However, compared to the Attention Control group, the
change in reported dietary sodium intake was significantly lower in the Intervention group at
8 weeks (-371 mg/day, p =0.05), but not 16 weeks (=191 mg/day, p = 0.32), adjusted for
diabetes status. The adjusted differential changes in sodium intake observed at 8 and 16
weeks were attenuated and no longer statistically significant when the Intervention
participant who reported a very high baseline sodium intake was excluded (-317 mg/day;
p=0.08 at 8 weeks and —136 mg/day; p=0.46 at 16 weeks).

DISCUSSION

In this report, we have presented the primary outcomes of the BalanceWise study. No
differences were seen in IDWGas, either between groups at each follow-up time or over
time in within either group. However, the differential change in reported dietary sodium
intake at 8 weeks provides some encouragement that the technology-supported behavioral
intervention may impact behavior, at least in the short-term; this effect was not sustained at
16 weeks.

Despite recommendations to limit sodium intake, few intervention studies have evaluated the
efficacy of dietary sodium restriction alone in patients on HD. Two abstracts®2> and one
commentary26 published in the late 1990s to early 2000s reported significant reductions in
IDWG associated with a short-term (2 to 14 days) low-sodium diet in relatively small
cohorts of HD patients (n = 30 to 35). More recently, Telini et al. (2013)27 randomized HD
patients to a restricted salt diet or control groups, and despite significant differences in salt
intake at 8 and 16 weeks, reported no within or between group differences in IDWG. Of
interest, the group that reduced their salt intake showed significant reductions in several
inflammatory markers at 8 and 16 weeks.
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Several factors may have contributed to the null findings of the BalanceWise intervention on
IDWGas. The magnitude and variability of IDWG s in BalanceWise were much lower than
expected based on our pilot data. We initially considered restricting the sample to those with
high IDWGs, but preliminary data suggested large within-subject variability and limited
ability to identify those patients who could benefit most from such an intervention. IDWGs
are influenced by other potential confounding factors, such as the dialysate sodium
concentration (which we did not measure). Also, according to a consensus statement by
Hecking et al. (2013)28, the majority of intermittent HD patients remain fluid overloaded
following HD treatments (i.e., >15% above “normal” extracellular fluid volume, or carrying
~ 2.5 liters of extra fluid despite HD treatment). Volume-overloaded patients consume less
fluid, and volume-depleted patients consume more fluid. The impact of the intervention may
be confounded by the dialysis prescription, a factor that was not controlled in the present
study. While control group participants were somewhat better dialyzed, both groups were
well-dialyzed according to US guidelines for 3x/week dialysis.

Adding to these issues, IDWGas may not have differed between treatment groups due to
factors that led to a limited efficacy of the BalanceWise intervention on reducing dietary
sodium intake. Socioeconomically disadvantaged individuals (who were over-represented in
BalanceWise) have less exposure to computer technology, which could serve as a barrier to
self-monitoring. However, an average recording of 1.6 meals per day over 16 weeks is better
than what has been observed in other dietary intervention studies in healthier populations
that employ technology-based self-monitoring.2%-32 It is important to note that the PDA was
programmed to permit entry of 4 meals. Participants selected the meal occasion (breakfast,
lunch, dinner, or snack) prior to logging the foods they consumed. If participants forgot to
select a new meal, they may have logged foods from multiple meals as a single meal. It is
also possible that they consumed more than 4 meals during the day and, so, were forced to
log foods from more than 1 dining occasion as a single meal. Thus, participants may have
consumed more than the reported average of 1.6 meals per day.

With regard to the intervention, counseling participants about dietary behavior was done
after-the-fact, during encounters in dialysis units. Interventions delivered in settings where
the target behavior does not occur may not translate to the real-life situations experienced by
participants. Also, efforts to engage participants in dietary behavior change are less likely to
be effective if delivery of the intervention is not temporally consistent with the occurrence of
the behavior to be changed. Smart phone technology and mobile applications that could be
used to intervene in the time and place dietary behaviors occur were not used in our
investigation, as they were just coming onto the market at the time the BalanceWise Study
was implemented. Newer technologies may improve intervention efficacy.33

We are unable to report on the characteristics of patients from whom HIPAA releases were
not obtained and, so, we are unable to describe the extent to which those enrolling in the
study differed from the population of HD patients receiving care in the participating dialysis
centers. It is possible that the study population was less than optimal for this intervention.
BalanceWise participants had a median HD vintage of almost 3 years and reported relatively
low dietary sodium intakes at baseline. Participants also were willing to meet frequently
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with a study dietitian and record their dietary intake on a daily basis, perhaps representing
the most adherent patients among whom it would be difficult to make improvements.

It is also possible that beneficial outcomes went undetected due to measurement error.
Dietary sodium intake is known to be measured with considerable error. Indeed, a recently
published study showed the accuracy of dietary sodium intake estimates to be limited (based
on an R? value of 0.09 compared to urinary sodium).3# In HD patients, urinary sodium (if
any) is not indicative of dietary sodium intake, so we had to rely on dietary assessment. The
two-pass 24-hour recall method likely underestimated dietary sodium intake, and possessed
more instrumental bias than the aforementioned study34, which used the USDA Automated
Multiple-Pass Method. Not surprisingly, given the low baseline dietary sodium intake, the
BalanceWise intervention did not result in large reductions. Such an intervention may be
more efficacious in patients as they initiate HD, a time of transition when many difficult
adjustments must be made by patients and mortality is particularly high.

PRACTICAL APPLICATION

The use of technology-based self-monitoring to support a behavioral intervention targeting
dietary sodium restriction appears to be feasible and acceptable to HD patients. Although the
intervention did not affect IDWG,s, it was somewhat efficacious in reducing dietary sodium
intake at 8 weeks but not at 16 weeks. Additional research is needed to examine the extent to
which such an intervention is efficacious for those who are initiating HD, demonstrating
consistently excessive IDWGs, and/or consuming excessive amounts of sodium, controlling
for dialysate sodium concentration and dialysis prescription. Researchers also may want to
consider alternative measurement methods that better capture dietary sodium intake.
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Figure 1.
CONSORT diagram for the BalanceWise Study (September 2009 — April 2013)
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Table 1

Social Cognitive Theory (SCT) modules used to guide BalanceWise intervention counseling sessions

SCT Modules

Content

Goals and Values

Participant’s goals for life, their treatment regimen and the study. Participant’s readiness and confidence in their
ability to make dietary changes.

Goals for Health and Diet

Elicit participant’s perspectives on the importance of their diet for maintaining health while on hemodialysis.

Sodium

Review of PDA entries to identify dietary patterns/discrepancies from ideal behavior.

Monitoring

Elicit participant statements regarding what they have discovered from self-monitoring, and any discrepancies
noted from the recommended dietary regimen. Discussion of the importance of self-monitoring to nutritional
self-awareness, vigilance.

Self Assessment and
Setting Goals

Guide participant in reviewing PDA targets and graphs for identifiable patterns of nonadherence to dietary
sodium targets. Assist the participant in setting incremental, easily achievable goals that are specific and
measureable.

Calories Counsel participants on the importance of adequate calorie intake. Guide participant in reviewing PDA targets
and graphs to assure that they are consuming sufficient calories.
Self Reward Introduce the notion of self-reward as useful for reinforcing newly acquired behaviors. Elicit participant

statements about successes they have experienced as a result of the study (e.g. greater knowledge, control,
confidence regarding their diet; reduced IDWGs; reduced post-dialytic symptoms). Emphasize the importance of
the participant taking credit for their successes. Discussion of “slips” and what can be learned from them.

Problem Solving 1

Elicit from participants high risk situations that could increase the likelihood of nonadherence (e.g. holidays,
social events, cravings, dialysis treatments, family or friends). Explore how these high risk situations contribute
to nonadherence.

Problem Solving 2

Explore possible solutions to high risk situations and assist the participant in setting anticipatory goals.

Stimulus Control

Introduce the notion of cues to habitual behaviors, and minimizing or removing cues to break the chain of events
leading to habitual behaviors. Explore the participant’s cues and assist them in setting goals to break habitual
behaviors.

Social Support

Elicit from participants their perspectives on the extent to which family and friends are aware and supportive of
their dietary regimen. Explore with the participant actions they can take to enhance support from family and
friends.

Lapses and Relapses

Elicit from participants their perspectives on situations that could result in a lapse or relapse (e.g. illness,
hospitalization, major life changes). Discuss the importance of making new goals. Engage the participant in
anticipatory problem solving.

Protein

Counsel participants on the importance of adequate protein intake. Guide participant in reviewing PDA targets
and graphs to assure that they are consuming sufficient protein.

Putting it all together

Review the major components of the intervention: determining values and goals, self-monitoring, identifying
problems, setting goals, self-reward, and problem solving (including attention to high risk situations, cues, social
support, lapses and relapses).

Potassium (optional)

When monthly lab values indicate hyperkalemia, guide participant in reviewing the PDA record to identify high
potassium foods and problem solve dietary solutions.

Phosphorus (optional)

When monthly lab values indicate hyperphosphatemia, guide participant in reviewing the PDA record to identify
high phosphorus foods and problem solve dietary solutions. Refer to renal dietitian to discuss adherence to
phosphorus binders.
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Reasons for BalanceWise Study ineligibility identified among potential participants at the baseline assessment

Overall (n=76)*

n %
Unwilling to record diet 23 30.3
Difficulty reading a newspaper (visual or literacy problems) 22 28.9
Dialysis < 3 months 14 18.4
Unwilling to speak with study dietitian 1-2 times per week 10 13.2
Planning to relocate to a nonparticipating dialysis center 3 39
Scheduled to receive a living donor transplant 1 1.3
Unable to read or write in English 1 1.3
Lives in an institutional setting 1 13
Unable to turn-on or follow directions for using the PDA 1 1.3

*
(Some participants met multiple exclusion criteria)
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