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Introduction
Chronic kidney disease (CKD) is a progressive, irreversible 
disorder in kidney function and structure associated 
with various clinical and laboratory abnormalities. The 
prognosis and the high prevalence of comorbidities have 
made CKD a public health problem.1 In the past three 
decades, the world has faced a significant rise in the 
number of CKD patients, and 89 % of end-stage kidney 
disease (ESKD) need to be treated through hemodialysis.2 
The prevalence of this disease in Iran has been reported to 
be 108 per million.3 Despite the advancement of dialysis 
technology, and the predominance of hemodialysis, the 
mortality rate due to malnutrition in these patients is 
high.4 Malnutrition causes a severe decrease in these 
patients’ quality of life and compels them to adopt a diet 
to control disease progress. 5 It has been reported in some 
studies that the limited information about a healthy diet 
is one of the main reasons for patients’ non-adherence 

to it.4,6 Although it improves and prolongs the lifespan 
of patients, hemodialysis will not be highly effective 
without following the diet, fluid restriction, and proper 
drug treatment.7 Therefore, hemodialysis patients need to 
receive accurate information about their diet.8 

The COVID-19 preventive measures, such as social 
distancing, have affected individuals’ daily activities. It 
has also shifted healthcare education to nontraditional 
methods.9 This sudden alteration from face-to-face to 
online education has become possible thanks to different 
technologies.10 During the COVID-19 pandemic, distance 
education has played a vital role and has provided the 
opportunity for flexible learning, both simultaneously and 
separately.11 Since CKD patients have a lifetime need to 
receive education, the COVID-19 pandemic limitations 
on transportation have had more damaging effects on 
their health.9 

Many studies show that the routine and traditional 
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Introduction: The COVID-19 pandemic has limited hemodialysis patient’s attendance in 
healthcare centers and receiving diet education. This study was conducted to investigate the 
effectiveness of distance learning on the nutrition quality of hemodialysis patients during the 
COVID-19 pandemic.
Methods: In the single-blind randomized clinical trial, 60 patients undergoing hemodialysis were 
randomly divided into control (n = 30) and experimental (n = 30) groups. Before and after the 
intervention, Dialysis Malnutrition Score (DMS), Malnutrition-Inflammation Score (MIS) (primary 
outcome), albumin, the total iron-binding capacity of the blood (TIBC), and body mass index 
(BMI) (Secondary outcome) were investigated. The experimental group received educational 
content through social networks for three months, whereas the control group received routine 
care and training.
Results: There was no significant difference between the two groups in terms of the mean of 
DMS, MIS, albumin, and TIBC before the intervention. Pre-test BMI had a confounding effect; 
therefore, an analysis of covariance was performed to eliminate that effect. This analysis showed 
significant differences in the post-test mean DMS, MIS, TIBC, and BMI between the two groups. 
In the control group, significant differences were observed in MIS and BMI toward deterioration. 
The results also indicated a significant relationship between education level and age with TIBC 
and between marital status and albumin index. 
Conclusion: Distance learning can be considered by healthcare managers and police makers 
as a suitable alternative to the classic face-to-face learning method to enhance hemodialysis 
patients’ nutrition quality during the COVID-19 pandemic.
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training provided to CKD patients undergoing 
hemodialysis has had favorable effects on their diet and 
treatment adherence, blood factors, and prevention and 
control of malnutrition.12,13 On the other hand, some 
researchers believe nurses also benefit from electronic 
education as a user-friendly and suitable method for 
teaching and as a more practical form of available learning 
to improve the quality of education for patients since 
virtual education can store and retrieve information.14,15 

In this study context, adults’ distance learning is defined 
as an education type that uses multimedia technologies 
based on computers, the internet, and social networks 
to transfer data or achieve specific learning goals. 
The use of social media has opened many doors for 
health professionals to educate patients at a distance.16 
Additionally, studies have reported the effectiveness of 
this method alongside routine training.17,18 However, the 
fact that this type of training can be a suitable alternative 
for maintaining and improving health indicators during 
the coronavirus epidemic, travel restrictions, and reduced 
possibility of providing face-to-face and routine training 
have caused challenges.19 Due to the fact that the impact 
of educational methods can be affected by studies’ context, 
the effectiveness of distance learning on the nutrition 
quality of hemodialysis patients in the considered context 
during the COVID-19 outbreak was felt. Considering 
the importance of training a patient as one of the most 
important parts of healthcare and the nurse’s key role, 
the research team decided to investigate the effectiveness 
of distance learning on the nutrition quality of patients 
undergoing hemodialysis during the COVID-19 pandemic 
in southeastern Iran in 2020-2021.

Materials and Methods
This single-blind randomized controlled clinical trial 
investigated the effectiveness of distance learning methods 
on the nutritional quality of patients in the dialysis center 
affiliated with Jiroft University of Medical Sciences in 
southeastern Iran from December 2020 to February 2021 
during the COVID-19 pandemic. Before the allocation, all 
the participants were notified that classifying would not 
harm them, and informed consent to participate in the 
study was obtained from all participants. 

The sample size was calculated as 54 individuals using 
Başer et al12 study, considering the confidence level of 
95%, the power of the test at 80%, the effect size of 14.4, 
and using the formula for the sample size (z0.975 = 1.96, 
z0.8 = 0.84, d = 4.14, ϭ1 = 5.99, ϭ2 = 4.99). Considering a 
probability of 10 % sample attrition, the total size was 
determined to be 60.

The inclusion criteria included being a constant patient 
on hemodialysis, willingness to participate in the research, 
having access to a smartphone by oneself or a family 
member who directly takes care of the patient, and having 
the lowest literacy level. The exclusion criteria included 
the participant’s unwillingness to continue, diseases, 

disorders, unpredicted conditions, such as a change in 
the treatment type, hospital admission for reasons other 
than hemodialysis, and the patient’s death. First, 60 out 
of 70 patients in the dialysis center were selected by 
simple random method using a table of random numbers 
generated by the computer. The allocation sequence 
was concealed by sequentially numbered and stapled 
pockets. The second author assigned participants to 
interventions. Afterward, they were randomly assigned 
to experimental and control groups using a block of four 
methods by a statistical consultant who was not involved 
in implementing the intervention and evaluating the 
results (one-sided blind). Patients were assigned to two 
groups using Random Allocation Software based on the 
“CONSORT” guidelines. Figure 1 illustrates the flowchart 
of the recruitment of the participants in the study. To 
achieve this, the experimental and the control groups 
were labeled A and B, respectively. The participants were 
randomly assigned to groups A and B in blocks of four 
(ABAB, BAAB, and the like). 

The study involved collecting data from participants 
who were required to complete an informed consent 
form and attend the hospital with a family member at 
the appointed time and place. Blood samples were taken 
for albumin, total iron-binding capacity of the blood 
(TIBC) measurement were conducted after a 10-hour 
fasting period,20 and height and dry weight were measured 
using a calibrated digital medical scale with an accuracy 
(Camry, Iran) of 0.1 kg to calculate body mass index 
(BMI). All laboratory procedures were free of charge on 
the appointed day. Height was measured while standing 
without shoes, and weight was measured with the least 
amount of clothing using a calibrated scale with 100% 
accuracy and stability. The researchers then filled out 
questionnaires. After random allocation, the participants’ 
phone numbers were obtained to add them to a group on a 
social networking platform. At the end of the study, blood 
sampling, BMI calculation, and questionnaire completion 
were performed for both groups again.

The educational content topics were arranged based on 
the educational needs and nutritional literacy level of the 
participants in the experimental group. For this purpose, 
the Nutritional Knowledge Assessment Questionnaire for 
Hemodialysis, which includes six sections: fluid intake (4 
questions), protein (4 questions), potassium (6 questions), 
sodium (2 questions), phosphorus (5 questions), and 
cooking methods (2 questions) was used. This instrument 
was psychometrically tested in the Persian language in 
the study by Montazeri and Sharifi.21 The educational 
content was arranged by the research team based on the 
qualitative assessment of patients’ nutritional knowledge. 
The prepared educational content was first approved 
by a nutritionist, a nephrology specialist, and a nursing 
professor and then processed for presentation in the 
virtual group (Table 1). During the study period, the 
control group received routine care and education, while 
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the experimental group was provided with educational 
materials, including videos, images, and simple scientific 
texts, in addition to similar care and education for 12 
weeks. In this way, over every week, educational materials 
were gradually added to the virtual group. For more 
interactions and according to the participants’ needs, 
online question-and-answer sessions and discussions were 
held between 30-40 minutes at the end of each week. At 
the end of the study, the educational content was provided 
to both experimental and control groups in the form of a 
handbook. 

The primary outcomes were Dialysis Malnutrition Score 
(DMS) and Malnutrition Inflammation Score (MIS) in the 
intervention and control groups that were measured by the 
questionnaire. The data collection instrument consisted of 
three parts. The first part was demographic data, including 
gender, age, education, job, and marital status. The second 
part was the DMS, including seven questions, each with a 

score ranging from 1 (completely natural) to 5 (the most 
severe undesired status) and a range of 7-35. DMS between 
7 and 13 were considered normal nutrition status, 14-23 
moderate malnutrition, and 24-35 severe malnutrition. 
The third part of the questionnaire was related to MIS, 
including ten items, such as BMI, albumin concentration, 
and TIBC considered as secondary outcomes. Each 
question was scored between 0 (completely natural) and 
3 (most severe). DMS between 0 and 30 were considered 
normal nutrition status, between 8 and 18 moderate 
malnutrition, and between 19 and 30 severe malnutrition. 
This instrument was psychometrically tested in the study 
by Tabibi et al22 in Persian. 

The mean and standard deviation were used to analyze 
the data in the descriptive statistics section using SPSS 
version 13. Moreover, frequencies and percentages were 
used to describe the qualitative variables. Data normality 
was investigated through skewness and kurtosis, indicating 

Figure 1. Flowchart of the study

Table 1. Topics and content covered in the virtual learning program

Sessions The educational contents

Week 1
Getting to know and introducing, communicating with the participants, creating an atmosphere of trust, repeating the purpose of the study and the 
educational intervention process, presenting some materials about the structure and function of the kidneys

Week 2 Explaining acute and chronic kidney failure, its causes, symptoms, and treatments

Week 3 Explaining the hemodialysis process, its benefits and complications, and the role of BMI in health 

Week 4 Describing a healthy diet and its role in a healthy life

Week 5 Categorizing foods into carbohydrates, fats, proteins, vitamins, and minerals and their place in the food pyramid 

Week 6 Introducing foods containing sodium, potassium, phosphorus, calcium, magnesium, protein, and fat and their allowed consumption level

Week 7 Describing dietary obligations and prohibitions, bad eating habits, liquids consumption limitations

Week 8 Presenting the right method of food preparation and cooking and introducing suitable substitutes for foods 

Week 9 Adjusting a diet based on clinical results such as protein excretion rate and serum creatinine level 

Week 10 Describing the role of vitamins and supplements in health enhancement and how to consume them.

Week 11 Describing the role of workout and activeness and its importance in improving nutritional status

Week 12  Summarizing the contents and answering the participants' questions

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

  

 

 

 

 

 

 

 

 
   

 

Assessed for eligibility (n= 70) 
Excluded (n=10) 
•   Not meeting inclusion criteria (n= 4) 
•   Declined to participate (n= 6) 
•   Other reasons (n=0) 

En
ro

llm
en

t  

Allocated to Control Group (n=30) 
• Received allocated intervention (n= 30) 
• Did not receive allocated intervention (n= 0) 

A
llo

ca
tio

n 
 

Allocated to Experimental Group (n=30) 
• Received allocated intervention (n=30) 
• Did not receive allocated intervention (n=0) 

Fo
llo

w
 u

p 

Lost to follow-up (give reasons) (n= 2) 
Discontinued intervention (n= 1) 
Reasons 
• Change the treatment process (n= 1) 
• Death (n=2) 

Lost to follow-up (n=0) 
Discontinued intervention (n=0) 

Analyzed (n=27)  

• Excluded from 
analysis (n=0) 

Analyzed (n=30)  

• Excluded from 
analysis (n=0) 

 

A
na

ly
sis

 

Randomized (n= 60) 



Distance learning and hemodialysis nutrition

Journal of Caring Sciences, 2024, Volume 13, Issue 1 39

that the DMS and MIS indices were in the ranges 
of ± 2 and ± 3, respectively, and the data were normally 
distributed.23 Therefore, the study utilized parametric tests 
in the inferential statistics section. Hence, the primary 
and secondary outcomes’ analyses were performed based 
on the study’s aims. An independent t test was used to 
compare the mean scores of MIS and DMS between the 
experimental and control groups before the intervention. 
Analysis of covariance was conducted for the pre-test 
scores, which showed significant differences between 
the groups. This approach allowed the researchers to 
investigate the effect of the intervention independently 
from the pre-test effect, revealing a significant difference 
between the adjusted group mean scores.24 The paired-
samples t test was used to compare the mean DMS 
and MIS pre-test and post-test scores. Furthermore, a 
univariate covariance test was used to investigate the 
effect of demographic variables on these indices. 

Results
During the study, one participant in the control group 
due to kidney transplantation and two participants due 
to death were excluded, resulting in a 27-participant 
group. Data Analysis showed no statistically significant 
demographic difference between the two groups 
(P > 0.05). The predominant gender, educational level, 
occupation status, and marital status were female, 
elementary, unemployed, and married, respectively. Other 
demographic characteristics are presented in (Table 2).

The two groups were measured for primary and 
secondary outcomes during the 12-week follow-up. The 
analysis revealed that before the intervention, the DMS was 
at a moderate level for more than half of the participants 
(68.42%), and the MIS was roughly equal at normal 
(49.12%) and moderate (50.87%) levels. No participant 
was at a severe level regarding these indices. The results 
also indicated no significant difference between the pre-
test DMS and MIS in the two groups. In the primary 
outcome analyses, the results of covariance analysis 
(ANCOVA) showed significant differences between the 
post-test DMS and MIS of the two groups (P < 0.001), with 
the experimental group being at a normal and the control 
group still at a moderate level. The results also showed 
that, according to the CONSORT, the effect size of the 
educational intervention was 0.487 based on DMS and 
0.554 based on MIS, indicating a considerable difference 
among the study population. Other results showed that 
the pre-test TIBC and albumin mean scores between 
the experimental and control groups had no significant 
differences; however, the pre-test BMI mean scores 
between these two groups had a significant difference 
and were beyond the researcher’s control. To eliminate 
the effect of this variable with a probable confounding 
effect, Univariate ANCOVA was used. Therefore, the 
presumptions of the normal distribution of the data, 
homogeneity of variances, and regression slopes were first 

investigated and approved. In the secondary outcomes 
analyses, after eliminating the confounding effect of 
pre-test BMI, the ANCOVA results showed a significant 
difference between post-test TIBC and BMI between 
the two groups. The analysis revealed that the post-test 
mean scores of DMS and MIS in the experimental group 
significantly decreased compared to the pre-test scores. In 
the control group, a significant change was observed in the 
MIS index toward worsening. Another result showed that 
the post-test TIBC mean score in the experimental group 
significantly increased toward amelioration compared 
to the pre-test score; however, the increase in albumin 
and BMI mean score was not significant. There was no 
significant difference in the post-test mean score of TIBC 
and albumin in the control group compared to the pre-
test score; however, there was a significant decrease in the 
post-test mean BMI score of this group compared to the 
pre-test score toward deterioration (Table 3). 

The results of Univariate ANCOVA showed no 
significant relationship between demographic variables 
and DMS and MIS (P < 0.05). Among these variables, a 
significant relationship was observed between TIBC and 
educational level (f = 4.279, P = 0.026) and age (f = 12.074, 
P = 0.002), as TIBC was lower in illiterate individuals 
(255/997) compared to patients with a high school 
diploma (339/390) and a university degree (353/848). 
Besides, TIBC increased with age. These differences 
were significant based on the Bonferroni Adjustment 
Test (P = 0.032). There was also a significant relationship 
between marital status and albumin index (f = 6.062, 
P = 0.022). The mean albumin score in single patients 
(4.776) was higher than that of married ones (4.128). This 
difference was also significant based on the Bonferroni 

Table 2. Demographics characteristics of Participants (n = 57)

Variable
Experimental (n = 30) Control (n = 27)

P
No. (%) No. (%)

Sex 0.46

Female 16 (53.3) 17 (63.0)

Male 14 (46.7) 10 (37.0)

Marital status 0.99a

Single 3 (10) 3 (11.1)

Married 27 (90.0) 24 (88.9)

Education 0.75b

Elementary 14 (46.7) 14 (51.9)

High school diploma 12 (40.0) 11 (40.7)

Higher education 4 (13.3) 2 (7.4)

Occupation 0.99b

Unemployed 22 (73.3) 20 (74.1)

Employed 7 (23.3) 6 (22.2)

Self-employed 1 (3.4) 1 (3.7)

Age 0.07c

Mean (SD) 52.73 (16.70) 60.77 (16.16)
a Fisher's exact test, b Chi-square test, c Independent t test. 
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adjustment test. No significant relationship was observed 
between other demographic variables and albumin index 
or BMI. 

Discussion
This study aimed to investigate the effectiveness of distance 
learning on hemodialysis patients’ nutrition quality 
during the COVID-19 pandemic in southeastern Iran in 
2020. The data analysis showed that providing educational 
content virtually improved hemodialysis patients’ quality 
of nutrition and could successfully substitute traditional 
methods in distinct conditions, such as the COVID-19 
pandemic, where access to face-to-face services is limited. 
Some studies show that in low- and middle-income 
countries, e-learning can reduce the impact of the severe 
shortage of health workers and provide high-quality 

education.25 A study has reported that hemodialysis 
patients’ adherence to a nutritional diet and treatment 
regimens was weak, and nutrition education through 
social networks significantly enhanced their electrolyte 
status.15 Based on the results of a study, a significant 
reduction was observed in hemodialysis patients’ non-
adherence to diet in the experimental group receiving 
the educational intervention compared to that of the 
control group.12 Another study investigating the effect of 
education through text messages on hemodialysis patients’ 
acceptance of treatment regimens reported a positive 
effect of technology on treatment regimens acceptance. 
It also revealed that providing the necessary information 
improved their self-care.14 Accordingly, educational 
interventions and technology-based strategies have a great 
potential to maintain the long-term treatment adherence 

Table 3. DMS, MIS, TIBC, Albumin and BMI pre and post- test in experimental and control groups

Variable
Experimental (n = 30) Control (n = 27)

t or f P ES
Mean (SD) Mean (SD)

DMS

Pre-test 13.30 (3.30) 15.03 (3.98) -1.79 0.07

Post-test 10.23 (1.97) 14.81 (4.01) 51.21  < 0.001d 0.48

MD -3.06 -0.22

t 6.30 1.80

P  < 0.001 0.08

MIS

Pre-testa 8.80 (3.65) 10.59 (3.87) -1.79 0.07

Post-testb 5.70 (2.49) 10.18 (3.48) 67.01  < 0.001d 0.55

MD -3.10 -0.40

tc 7.30 2.18

P  < 0.001 0.03

TIBC

Pre-testa 276.60 (39.94) 282.66 (105.43) -0.29 0.771

Post-testb 316.10 (59.20) 284.61 (49.12) 4.82 0.032d 0.08

MD -36.5 -1.95

tc -3.15 -0.09

P 0.004 0.92

Albumin

Pre-testa 4.06 (0.38) 4.01 (0.31) 0.46 0.64

Post-testb 4.15 (0.32) 4.05 (0.34) 0.95 0.33 0.01

MD -0.08 -0.03

tc -1.58 -0.65

P 0.12 0.51

BMI

Pre-test 23.08 (5.89) 19.32 (3.17) 2.94 0.005d

Post-test 316.10 (59.20) 284.61 (49.12) 4.82 0.03d 0.08

MD 0.33 0.38

tc 1.17 5.08

P 0.25  < 0.001

Abbreviations: DMS, Dialysis malnutrition score; MIS, Malnutrition inflammation scores; TIBC, Total iron binding capacity; BMI, Body mass index; MD, Mean 
difference; ES, Effect size.
 a Independent t test, b ANCOVA, c Paired t test; d Statistically significant.
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of ESKD patients undergoing dialysis and improve clinical 
outcomes in these patients.26 Consequently, Nurses can 
also help improve CKD patients’ health by integrating 
educational programs and providing diet information.27 

Another result from the present study was that both 
DMS and MIS of more than half of the participants were 
at a moderate level before the educational intervention. 
Other studies conducted in Iran investigating the 
nutritional status of hemodialysis patients proved similar 
reports on poor nutritional status.6,28 In similar studies in 
South Africa, Egypt, and Palestine, the malnutrition status 
of hemodialysis patients was significant.29-31 Hence, to 
achieve the 2030 sustainable development goals, including 
health and, specifically, welfare and quality education, 
low- and middle-income countries need effective and 
affordable educational strategies due to the lack of 
qualified health workers. Therefore, e-learning can widely 
help achieve these goals.32

According to our findings, DMS and MIS indices in 
the experimental group improved significantly after the 
intervention, and in the control group, the MIS index 
increased significantly toward deterioration. Another 
study supports these results, reporting an improvement in 
dietary adherence among patients who received a training 
program.33 Similar results were reported; hemodialysis 
patients needed an educational program to provide them 
with the necessary information about diet.34 In contrast, 
in another study, no significant effect was observed 
on the nutrition status of hemodialysis patients. It was 
suggested that brief nutrition counseling was necessary 
for those patients, and the nutritional care program 
needed to be updated continuously for patients suffering 
from malnutrition.35 Lancet global commissioners also 
believe that, in this century, e-learning is a revolution 
that can improve the quality of providing educational 
services by strengthening health workers’ practical and 
continuous training.36

The study revealed that the experimental group 
exhibited a significant improvement in their TIBC score 
post-test, whereas no significant improvements were 
observed in the albumin index and BMI. On the other 
hand, the control group’s BMI score post-test showed 
a significant decrease, indicating a worsening of their 
condition. The researchers stress the importance of 
maintaining normal levels of serum albumin, TIBC, and 
BMI in hemodialysis patients, as these indicators provide 
valuable insights into their overall nutrition status.37 In 
the study by Pérez-Torres et al serum albumin and BMI of 
hemodialysis patients in the experimental group improved 
after the educational intervention.38 In a clinical trial, the 
patients’ mean weight decreased significantly after the 
educational intervention.39 The results of a study revealed 
no significant difference was observed in the albumin of 
the experimental group before and after the intervention.40 
The study suggests that comprehensive nutrition services 
and counseling should be incorporated into the treatment 

plan for hemodialysis patients, particularly those with 
lower BMI, as measuring albumin and BMI is a simple 
and cost-effective means of assessing patients’ nutrition 
status. This approach can aid in identifying malnutrition 
in these patients and facilitating timely treatment.28 

The study found no significant correlation between 
demographic variables and DMS and MIS scores. Previous 
studies have reported a higher prevalence of malnutrition 
in older and unmarried patients due to factors such as 
decreased mobility, decreased appetite, and difficulty in 
supplying and preparing meals.30 A study has revealed a 
direct relationship between malnutrition and age.31 One of 
the reasons for these differences is the emphasis on family 
support for sick people, especially the older people, in 
Iranian culture, which gives family caregivers an essential 
role in improving the health of sick family members.41

The study found that illiterate hemodialysis patients 
had lower TIBC levels compared to patients with higher 
education levels, and TIBC levels increased with age. 
Single patients had higher mean albumin values than 
married patients. These results differ from other studies, 
possibly due to differences in study contexts. Another 
study found no significant relationship between education 
and phosphate consumption in the diet regarding 
weight.42 A study has reported higher malnutrition 
among patients with lower education level.31 According 
to some researchers, variations in the prevalence of 
malnutrition and related factors in different studies may 
be attributed to several factors, including differences 
in malnutrition assessment methods, age, duration of 
illness, comorbidities, socio-economic factors, literacy, 
knowledge, patients’ awareness of kidney failure, and 
family support. Additionally, access to food, eating 
habits, and regional culture can also significantly impact 
the nutrition status of hemodialysis patients,28 which are 
suggested to be considered in future studies.

The study’s limitations include a small sample size and 
a short intervention duration, which might restrict the 
generalizability of the findings. Furthermore, the study 
did not explore the influence of patients’ social, cultural, 
and economic differences on the primary variables. To 
address these limitations and investigate additional factors 
that may impact the outcomes, the authors recommend 
conducting further studies with longer durations and 
larger sample sizes.

Conclusion
The results of the present study showed that during the 
COVID-19 pandemic, distance learning could be used 
as a suitable and reliable alternative to the traditional 
method to reduce hemodialysis patients’ malnutrition. 
Therefore, nursing managers and planners are suggested 
to consider distance learning methods to educate patients, 
improve their nutrition quality, and provide the necessary 
infrastructure for such services. 
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