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Dietary Advice in Hemodialysis Patients:
Impact of a TelehealthApproachDuring the
COVID-19 Pandemic

Ana Valente, MSc, Joana Jesus, BSc, Joana Breda, BSc, Ana Dinis, BSc, Andr�e Correia, BSc,
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Objective: The purpose of this study was to assess the effect of a telehealth-delivered nutritional intervention via telephone in main-

tenance hemodialysis (HD) patients during the coronavirus outbreak.

Methods: Thiswas amulticenter, observational, prospective, and longitudinal study of 156 patients undergoingmaintenanceHD from

15 dialysis units conducted during the COVID-19 pandemic. We assigned patients to receive dietary counseling through a phone call,

according to their biochemical and nutritional parameters. Dry weight, intradialytic weight gain percentage (%IDWG), body mass index,

potassium, phosphorus, calcium, calcium/phosphorus product, normalized protein catabolic rate, albumin, and hemoglobin were re-

corded at baseline and 1 month after nutrition counseling.

Results: The prevalence of hyperkalemia and hyperphosphatemia decreased significantly after dietary advice. A statistically signif-

icant reduction in serum potassium and phosphorus levels was observed in patients receiving counseling for hyperkalemia and hyper-

phosphatemia. In addition, there was a statistically significant decrease in the prevalence of hypophosphatemia. We also observed a

significant decrease in %IDWG, although no statistically significant differences were detected in patients with high %IDWG. The

data demonstrated statistically significant differences in potassium and phosphorus values when the person receiving the phone con-

tact was the patient or the caregiver. The main statistically significant differences in hypophosphatemia %IDWG were only observed

when contact was made directly with the patient. No differences were observed when the contact was made through nursing homes.

Conclusion: Our results suggest that telehealth-delivered dietary interventions can improve the clinical and nutritional parameters of

HD patients. Consequently, this strategy may be effective for promoting continuous nutritional monitoring in these patients, in particular

when conducting a face-to-face option is not crucial.

� 2021 by the National Kidney Foundation, Inc. All rights reserved.
Introduction

CHRONIC KIDNEY DISEASE (CKD) affects over
10% of the population worldwide.1 During disease

progression, nutrient requirements change significantly,
and these alterations place patients at a higher risk for
nutritional and metabolic abnormalities.2 In patients with
end-stage kidney disease (ESKD) who are on maintenance
hemodialysis (HD), the intake of phosphorus, potassium,
protein, and fluids must be controlled.
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Owing to the difficulties in clearing excess phosphorus
and potassium in ESKD, hyperphosphatemia may occur.
This condition may lead to mineral bone disorder resulting
in a high cardiovascular mortality risk.2-4 On the other
hand, hypophosphatemia is associated with worse
nutritional and body composition parameters and has
been linked to muscle weakness, ventilatory failure,
myocardial dysfunction, and other complications.5,6 High
or low potassium levels have been associated with muscular
weakness, hypertension, ventricular arrhythmias, and
death.2,7 Thus, dietary control of potassium and phos-
phorus consumption is of great clinical concern, and a prag-
matic, proper, intensive, and person-centered intervention
to support dietary behavior change is required. Addition-
ally, repeated reinforcement is crucial for managing the
renal diet. Dietary advice for HD patients is recommended
by the European Best Practice Guidelines on Nutrition,
and the KidneyDiseaseOutcomesQuality Initiative. These
advices provide a nutritional care plan and individualized
dietary counseling, promoting an optimal selection of
food options.8,9

The barriers to regular and individualized dietary sup-
port for patients on HD include geographic location,
time, and financial issues.10 These constraints already limit
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access to adequate nutritional monitoring, but the situation
worsens dramatically if we consider the recent coronavirus
disease (COVID-19) pandemic. To overcome this problem,
novel strategies and approaches are necessary.

Telehealth technologies that are widely being imple-
mented can provide education and self-management sup-
port to help make and sustain lifestyle changes,
particularly in patients with chronic diseases.11,12 The
World Health Organization refers to telehealth as ‘‘The de-
livery of health care services where distance is a critical fac-
tor, by all health care professionals using information and
communication technologies for the exchange of valid in-
formation for diagnosis, treatment, and prevention of dis-
ease and injuries, research and evaluation, and for the
continuing education of health care providers, all in the in-
terests of advancing the health of individuals and their com-
munities.’’12 A telehealth intervention involves the
provision of health education or counseling to individuals
or groups remotely via the telephone, computer or
Internet, video, e-mail, and/or mobile applications,
including text and photo messaging.11

Furthermore, these strategies are flexible in time and
location, facilitating the intensive interventions required
in some cases where traditional care models are not
feasible.11 The increased frequency and quality of contact
between the patient and healthcare professional in these sit-
uations may improve acceptability and adherence to inter-
ventions reflecting the needs of people with CKD.13

This study aimed to analyze the effect of telehealth-
delivered nutritional interventions on clinical and nutri-
tional parameters in maintenance HD patients during
confinement caused by the coronavirus outbreak.
Table 1. Characteristics of HD Patients Enrolled in the
Study (N 5 156)

Age (years)a 67.2 6 14.1

Gender: maleb 60.3%
Hemodialysis vintage (months)c 51.5 (20.0-87.2)

Duration of calls (minutes)a 16.7 6 10.0

Motiveb

Hyperkalemia 50.0%
Hyperphosphatemia 36.5%

Hypokalemia 0.6%

Hypophosphatemia 28.8%

Interdialytic weight gain .4.5% 25.6%
Intervention for weight loss 0.6%

Unintentional weight loss 1.9%

Others 2.6%

aResults are expressed as mean 6 standard deviation.
bResults are expressed as frequencies (%).
cResults are expressed as median (interquartile range).
Methods
Study Design

This was a multicenter, observational, prospective, and
longitudinal study of a cohort of maintenance HD patients,
conducted during the COVID-19 pandemic from April to
May of 2020.

Subjects
The study included 156 patients from 15 dialysis units.

The following inclusion criteria were applied: age
$18 years, three times weekly in-center HD, and a mini-
mum of 675 min of HD treatment in the week before the
biochemical assessment. Incident patients who had their
first nutrition counseling during the study period were
not included.

Due to the COVID-19 pandemic, patients enrolled in
the study were assigned to receive dietary counseling
through phone calls. This nutritional counseling was
administered once by the dietitian at each dialysis unit. Pa-
tients were selected depending on their biochemical and
nutritional parameters including: phosphorus .5.5 mg/
dL or ,3.5 mg/dL, potassium .5.5 mEq/dL or ,3.5
mEq/dL, intradialytic weight gain (IDWG) . 4.5%, and
unintentional weight loss or intervention for weight loss.
The phone calls were made directly with the patient, pa-
tient caregiver (family member, home nurse, or others),
or both, according to clinical and social conditions. Dietary
advice focused on altered parameters that were reviewed
with each patient and a dietary assessment through a
24 hours recall was also performed and discussed with the
patient in order to recommend changes in eating habits.
Written summarized nutritional recommendations
including methods to reduce intake of phosphorus, potas-
sium, and liquids, or alternatively, to increase phosphorus
intake were discussed with patients or their caregivers
whenever necessary.

Data Analysis
Dry weight, IDWG %, body mass index, potassium,

phosphorus, calcium, calcium/phosphorus ratio, nPCR,
albumin, and hemoglobin levels were recorded at baseline
and 1 month after nutrition counseling. Patients were
divided into groups for data analysis, depending on the pur-
pose of the phone call. We analyzed differences in clinical
and nutritional values based on the reasons prompting the
phone call, and monitored changes in the prevalence of
altered clinical and nutritional parameters.

Statistical Methods
Continuous variables were described as mean6 standard

deviation or as median and interquartile range, whereas cat-
egorical variables were expressed as frequencies and per-
centages. Data distribution was tested using the Kruskal-
Wallis test.Within-group comparisons of mean continuous
variables were analyzed using the paired sample t-test, and
the Wilcoxon signed-rank test was used to analyze
within-group comparisons of median continuous variables.
Differences between dichotomous variables were assessed
using the McNemar test. Statistical significance was set at



Table 2. Changes in Clinical Parameters Before and After the Nutritional Intervention

Parameters Before the Intervention After the Intervention P

Dry weight (kg)a 68.7 6 15.4 68.7 6 15.4 0.644

Body mass index (kg/m2)b 24.9 (21.7-29.1) 24.9 (21.6-28.9) 0.233
Calcium (mg/dL)b 9.0 (8.6-9.5) 8.8 (8.4-9.2) ,0.001

Ca/P Product (mg/dL)a 43.4 6 17.8 39.0 6 14.5 ,0.001

Albumin (g/dL)b 3.9 (3.7-4.0) 4.0 (3.8-4.2) 0.317

Hemoglobin (mg/dL)b 11.4 (10.7-12.2) 11.1 (1.4-12.0) 0.004
nPCR (g/kg/day)b 1.2 (1.0-1.4) 1.2 (1.0-1.4) 0.707

Ca/P Product, calcium/phosphorus product; nPCR, normal protein catabolic rate.
aResults are expressed as mean 6 standard deviation.
bResults are expressed as median (interquartile range).
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p , .05. Statistical analyses were performed using the Sta-
tistical Package for the Social Sciences (SPSS) software
(version 22.0; SPSS Inc., Chicago, IL, USA).

Results
Overall, 156 patients fulfilled the inclusion criteria and

were included in the study. Demographic data, HD vintage,
phone call length, and purpose of the interventions are
shown in Table 1. The primary reasons for nutritional
counseling were hyperkalemia, hyperphosphatemia, hypo-
phosphatemia, and high %IDWG.
The comparison between clinical parameters that were

not the focus of personalized dietary counseling, such as
dry weight, body mass index, Ca, Ca/P product, albumin,
hemoglobin, and nPCR, are summarized in Table 2. We
did not observe any statistically significant differences in
dialysis adequacy (Kt/V) before and after dietary counseling
(p5 .595). Moreover, no statistically significant differences
were observed for potassium binder resin prescriptions
(7.7% vs. 8.3%; p 5 1.000) and phosphorus binders
(44.9% vs. 46.8%; p 5 .508) before and after the
intervention.
Table 3 illustrates differences in evaluated clinical param-

eters according to dietary counseling aims, as well as the fre-
quencyof distribution of the categorized parameters. At the
Table 3. Changes in Clinical and Nutritional Parameters Accordin

Parameters Before the Intervention

Potassium .5.5mEq/L (N 5 78)
Median (IQR) 6.2 (6.0-6.5)

N (%) 78 (50.0%)

Phosphorus .5.5 mg/dL (N 5 57)

Median (IQR) 6.5 (6.1-7.2)
N (%) 57 (36.5%)

Phosphorus ,3.5 mg/dL (N 5 45)

Median (IQR) 2.8 (2.0-3.1)
N (%) 45 (28.8%)

IDWG .4.5% (N 5 23)

Median (IQR) 4.8 (4.2-6.8)

N (%) 23 (14.7%)

IQR, interquartile range; IDWG, interdialytic weight gain.
end of the study, most of the analyzed parameters were
improved. The only exception was the IDWG category,
since we observed no statistically significant difference be-
tween the number of patients who presented a desirable
IDWG (#4.5%) before and after the nutritional
intervention.
Differences in clinical parameters according to the pur-

pose of the appointment and the contact person were also
analyzed and are presented in Table 4. Our results showed
that patients with hyperkalemia and hyperphosphatemia
showed statistically significant differences in potassium
and phosphorus levels when the patient or caregiver was
the contact. Statistically significant differences were
observed in patients with hypophosphatemia only when
nutrition counseling was performed directly with the pa-
tient. No differences were observed when phone contact
was with the nursing homes.

Discussion
Previous studies have shown that nutritional interven-

tions are effective in improving parameters associated
with nutritional status, and also with adverse outcomes in
patients with ESKD.14-17 Based on our results, nutrition
counseling provided in a phone call appeared to be
effective in improving clinical and nutritional parameters.
g to the Reason of the Nutritional Intervention (N 5 156)

After the Intervention P

5.7 (5.3-6.1) ,0.001

54 (34.6%) ,0.001

5.5 (4.7-6.1) ,0.001
30 (19.2%) ,0.001

2.90 (2.2-3.6) 0.016
29 (18.6%) ,0.001

4.4 (3.8-6.2) 0.013

19 (12.2%) 0.219



Table 4.Changes in Clinical and Nutritional Parameters According to the Reason of the Nutritional Intervention and the Contact
Person

Person of Contact Before the Intervention After the Intervention P

Motive: Potassium .5.5mEq/L
Patient (N 5 48)

Median (IQR) 6.2 (6.1-6.4) 5.7 (5.4-6.0) ,0.001

N (%) 48 (30.8%) 35 (22.4%) ,0.001

Caregiver (N 5 22)
Mean 6 standard deviation 6.3 6 0.3 5.7 6 0.7 0.001

N (%) 22 (14.1%) 14 (9.0%) 0.008

Patient and caregiver (N 5 5)
Mean 6 standard deviation 6.6 6 0.4 5.7 6 0.9 0.038

N (%) 5 (3.2%) 3 (1.9%) 0.500

Nursing home (N 5 3)

Mean 6 standard deviation 5.9 6 0.2 5.6 6 0.7 0.368
N (%) 3 (1.9%) 2 (1.3%) 1.000

Motive: Phosphorus .5.5 mg/dL

Patient (N 5 43)

Median (IQR) 6.5 (6.1-7.2) 5.6 (4.9-6.1) ,0.001
N (%) 43 (27.6%) 24 (15.4%) ,0.001

Caregiver (N 5 10)

Mean 6 standard deviation 6.7 6 0.8 5.1 6 1.5 0.012
N (%) 10 (6.4%) 4 (2.6%) 0.031

Motive: Phosphorus ,3.5 mg/dL

Patient (N 5 16)

Mean 6 standard deviation 2.4 6 0.7 3.0 6 0.9 0.021
N (%) 16 (10.26%) 10 (6.41%) 0.031

Caregiver (N 5 22)

Median (IQR) 2.8 (1.9-3.2) 2.7 (2.1-3.6) 0.197

N (%) 22 (14.1%) 14 (9-0%) 0.008
Nursing home (N 5 7)

Median (IQR) 3.0 (2.7-3.3) 2.3 (2.1-4.6) 0.735

N (%) 7 (4.5%) 5 (3.2%) 0.500
Motive: IDWG .4.5%

Patient (N 5 21)

Median (IQR) 4.6 (4.1-7.1) 4.1 (3.5-6.6) 0.033

N (%) 11 (7.0%) 9 (5.8%) 0.500
Caregiver (N 5 17)

Mean 6 standard deviation 5.5 6 1.6 5.2 6 1.8 0.303

N (%) 11 (7.0%) 10 (6.4%) 1.000

IQR, interquartile range; IDWG, interdialytic weight gain.
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This outcome is even more significant during the
coronavirus pandemic, where telehealth allows access to
healthcare systems while patients maintain social
distancing to reduce exposure and spread of COVID-19.
Moreover, telehealth also promotes the safety of essential
clinical staff and may reduce unnecessary hospital visits,
thereby providing some relief to the currently overstretched
health resources.18

Hyperkalemia is an electrolyte abnormality frequently
occurring in patients with ESKD. Serum potassium may
be influenced by factors such as dialysis dose, HD schedule,
degree of residual renal function, and dietary potassium
intake.7 Moreover, Noori et al. found an association be-
tween increased dietary potassium intake and increased
mortality in patients on HD treatment, despite adjustment
for serum potassium concentrations.7 Thus, dietary coun-
seling plays an important role in potassium intake and en-
ables control of its serum levels in order to prevent the
health consequences of hyperkalemia.19 In our study, pa-
tients who received counseling for hyperkalemia showed
a significant decrease of 0.5 mEq/dL in serum potassium,
consistent with an overall reduction in the prevalence of hy-
perkalemia. These results are similar to those found by Ga-
ragarza et al. in their analysis on the effects of a standard
personalized intervention.14 A statistically significant
decrease in serum potassium was observed when the phone
call was directly with the patient, caregiver, or both. How-
ever, when phone contact was through the nursing home,
no statistically significant differences were observed.
After nutritional intervention, we found a significant

decrease of 0.97 mg/dL in serum phosphorus levels in hy-
perphosphatemic patients, and in the number of patients
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with phosphorus levels .5.5 mg/dL. Hyperphosphatemia
is associated with the development of secondary hyperpara-
thyroidism, renal osteodystrophy, and soft tissue calcifica-
tion, increasing the risk of cardiovascular death in HD
patients.20 Therefore, dietary phosphorus restriction to
control serum phosphate is recommended in HD patients.
We observed a decrease in the prevalence of hyperphospha-
temia in both patient and caregiver groups. Moreover, it is
important to note that there were no statistically significant
changes in potassium or phosphorus binders prescribed
before and after the intervention.
Low levels of serum phosphorus also appear to be associ-

ated with higher all-cause mortality risk.5,21 According to
Tentori et al., this association is observed when phosphorus
levels are #2.0 mg/dL.21 Lertdumrongluk et al. also
observed an association between hypophosphatemia and
increased mortality, but only in elderly maintenance HD
patients.20 An association between hypophosphatemia
and worse nutritional and body composition parameters,
as well as a higher mortality risk in the context of additional
indices of malnutrition, has also been described.5 Previous
studies demonstrated that hypophosphatemia can improve
with nutritional counseling focused on recommending
foods high in protein and dairy products, as they contain
high amounts of phosphorus.14,22 Our results also suggest
a positive impact of dietary advice in hypophosphatemia,
resulting in a decrease in its prevalence of 10.2% after nutri-
tional counseling, and a significant increase in serum phos-
phorus values. When the phone call was directly with the
patient, an increase of 0.61 mg/dL was observed, and the
prevalence of hypophosphatemia decreased significantly
by the end of the study. Furthermore, when the contact
was with the caregiver, a significant reduction was
observed. However, no statistically significant results were
found when the contact was with nursing homes.
Fluid intake control is a dietary restriction that is most

difficult to achieve by maintenance HD patients. In these
patients, fluid overload and higher IDWG are associated
with higher morbidity, poorer survival, and increased car-
diovascular mortality.23-25 Our results show a statistically
significant decrease of 0.4% in IDWG after dietary
intervention. The prevalence of patients with a high
IDWG also decreased, although the difference was not
statistically significant. These results emphasize the
importance of nutritional counseling in IDWG, despite
telehealth-delivered dietary interventions. A possible
contributing factor to the improvement in laboratory mea-
sures and in fluid control in non-nursing home patients
might be that patients were motivated by fear to maintain
diet adherence during the pandemic.
It is important to highlight that better outcomes were

observed when phone contact was made directly with the
patient or with a close caregiver. When contact was
through the nursing homes, no significant results were
confirmed, regardless of the reason for the nutritional inter-
vention. A possible explanation could be that although the
nutritional intervention and recommendations are similar,
the application of these measures in a nursing home context
could be more complex due to logistics, high number of
residents, or other limitations often seen in those environ-
ments. This is consistent with other studies that have
demonstrated that malnutrition is generally widespread in
institutionalized elderly, and that many nursing home resi-
dents do not meet recommendations for energy or protein
intake.26-28 Furthermore, we speculate that the personwith
whom the contact is performed (e.g., dietitian, nurse,
technical director, or auxiliary/kitchen staff) may also play
an important role. Therefore, future studies are important
to evaluate the impact of dietary interventions conducted
directly in nursing homes, and to assess the barriers that
affect compliance with the recommendations. This issue
becomes even more relevant if we consider that the
contact with these patient’s caregivers was previously
routine and were not exclusively made by phone calls
during the COVID-19 pandemic.
Very few studies have been published on telehealth-

delivered dietary interventions specifically in CKD; how-
ever, trials conducted in patients with other chronic diseases
have shown that this approach is effective when compared
with face-to-face modalities. Dietary management through
telehealth supports behavioral changes that reduce chronic
disease risk by improving diet quality, fruit and vegetable
consumption, and reducing dietary sodium intake.11 The
results obtained in the present study support these findings,
as significant changes were observed in relevant clinical pa-
rameters after telehealth nutritional intervention. Tele-
phone interventions provide flexibility in time and
location combined with the opportunity to offer more
frequent dietary coaching (which may not be feasible
with traditional care models) and these factors likely under-
lie their observed success.11,13,29 Most patient appoint-
ments in regular HD programs are scheduled between
dialysis shifts when patients are urged to leave the office.
Pressure to leave the consultation office and potential
concern about arranging transport services for returning
home may cause patient distraction. In contrast, telehealth
interventions may overcome these barriers, since patients
are typically resting at home and have adequate time for
consultations.
As mentioned previously, the provision of health care on

a continuous basis for chronic patients is important for dis-
ease control, clinical outcomes, and patient’s quality of life.
Accordingly, it is important to guarantee the required
health care for those patients even during the COVID-19
pandemic. If we consider the role of dietary intervention
as an integral part of treatment of CKD in HD patients,
then it is crucial to understand the impact of telephone con-
tacts on the performance of nutritional and dietary inter-
ventions for controlling clinical and nutritional
parameters. The current study results reinforce the
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importance of these innovative strategies with use of the
currently available technological resources, especially since
the study was carried out during an unusual period of pa-
tient isolation and home confinement.

This study has some limitations. On the one hand,
we demonstrated a reduced number of patients in
some groups when the reason for the intervention
was combined with information on the type of contact
person (i.e., patient, caregiver, or both). On the other
hand, multifaceted dietary changes usually result from
multiple recommendations and pharmacology therapies,
and although we collected information on phosphorus
and potassium binder use, possible dose changes during
the study period were not analyzed. Consequently, con-
clusions regarding the effects of isolated dietary inter-
ventions on clinical outcomes may have been
hindered. Additionally, patient residual kidney function
was not investigated or included in the analysis. Finally,
no information related to the contact person was regis-
tered when phone calls were conducted with nursing
homes.

Practical Application
In summary, the results of this study demonstrated a pos-

itive impact of dietary intervention on clinical and nutri-
tional parameters in HD patients using a phone approach
instead of the traditional face-to-face method. The effec-
tiveness of the telehealth-delivered dietary intervention ap-
peared to improvewhen contact wasmade directly with the
patient or caregiver, rather than with nursing homes.

Future studies on the impact of telehealth-delivered di-
etary interventions in patients on maintenance HD should
be encouraged. Further studies should incorporate longer
follow-up periods and assess the effectiveness of various
methods (e.g., telephone-based, video conferences, email,
text messages, or apps) to determine the optimal nutritional
management strategies.
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