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Abstract
BACKGROUND: Coronavirus disease 2019 (COVID-19) pandemic harmed the world community including 
hemodialysis patients. It has affected the physical and psychological status of hemodialysis patients.

AIM: This study aimed to evaluate the dialysis adequacy, interdialytic weight gain, and quality of life in patients 
undergoing hemodialysis during the COVID-19 pandemic.

METHODS: A  quantitative study with a cross-sectional approach was conducted on 105 regular hemodialysis 
patients from three hemodialysis centers in Riau Province, Indonesia. The patients were purposively recruited. Data 
on hemodialysis adequacy and interdialytic weight gain were collected in April–May 2020 using an observation 
sheet, while the quality of life was measured using SF 36. To analyze the data, Pearson’s correlation test and linear 
regression were performed.

RESULTS: Within the sample of 53 male patients was 50.5% and 52 female patients was 49.5%. The mean score 
of dialysis adequacy during April–May was 1.75, while the mean IDWG was 2.2 kg, and the mean quality of life 
was 91.51. There was a relationship between adequacy and IDWG (p = 0.002), and between IDWG and quality of 
life (p =0.015). There was no relationship between adequacy and quality of life (p = 0.360).

CONCLUSION: IDWG influenced the quality of life of hemodialysis patients. Health-care professionals need to help 
patients to keep their IDWG in the normal range to survive within COVID-19 pandemic.
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Introduction

Coronavirus disease 2019 (COVID-19) is a 
disease caused by the coronavirus which disrupts 
the respiratory system which can cause death. The 
disease is thought to have originated in Wuhan, China 
which was first reported in December 2019 and has 
spread rapidly around the world. The World Health 
Organization (WHO) declared this disease an epidemic 
that threatens international public health on January 30, 
2020, and later on declared this a pandemic on March 
12, 2020 [1]. At present, the number of positive patients 
continues to increase in many countries, including 
Indonesia. Up to now, the number of positive cases 
of COVID-19 in Indonesia was 180,646  cases with a 
death toll of 7,616 and a total of 129,971 recoveries [2].

This disease has harmed the world community, 
not only in terms of health but also in various aspects 
of people’s lives. In terms of health services, the 
rapid and widespread spread of the virus has caused 

the number of COVID-19  patients to increase rapidly 
so that many hospitals are unable to accommodate 
incoming patients and health workers are overwhelmed 
in providing hospital care. The increase in the number 
of COVID-19 patients in hospitals also makes hospitals 
vulnerable to being a potential source of transmission 
of the coronavirus. This leads to people with non-
COVID-19 diseases being unwilling to come to the 
hospital for treatment, therefore the number of non-
COVID-19 patients has decreased dramatically.

In Indonesia, hemodialysis patients usually 
come to the hemodialysis unit to undergo hemodialysis 
2 or 3  times a week. Since the COVID-19 outbreak, 
many patients are afraid to undergo hemodialysis, 
which affects their health condition [3]. This can 
cause uncontrolled weight gain when patients no 
longer undergo hemodialysis as scheduled leading 
to deterioration in their health condition. In addition, 
because they do not undergo regular hemodialysis, the 
body’s adaptability tends to change, and the amount of 
fluid discharged became different from their condition 
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before the COVID-19 outbreak. Their health condition 
may also deteriorate due to psychological problems 
consequential to economic hardship because of reduced 
income due to restrictions on activities that are imposed 
by the government to reduce the spread of COVID-19. 
Moreover, the government’s recommendation to stay 
at home causes physical activity and interactions 
with others to decrease. Physical and psychological 
problems can both affect the patient’s quality of life 
of hemodialysis patients [4]. In hemodialysis patients, 
quality of life may be affected by dialysis adequacy. 
The adequacy may also be influenced by inter-dialytic 
weight gain (IDWG) [5]. Higher IDWG usually needs 
higher dialysis adequacy. Dialysis adequacy and 
IDWG may be disturbed since COVID-19 outbreak 
has affected the physical and psychological status of 
hemodialysis patients.

The previous studies on the effects of 
COVID-19 in hemodialysis patients have focused 
more on the characteristics of hemodialysis patients 
suffering from COVID-19 [3], [6], [7], [8], impact of 
drug trials on hemodialysis patients suffering from 
COVID-19  [9], and case report of hemodialysis 
patients with COVID-19 [10], [11]. No study examined 
hemodialysis adequacy, IDWG, and the quality of life of 
hemodialysis patients during the pandemic.

Aim

This study aimed to evaluate dialysis adequacy, 
IDWG, and quality of life of hemodialysis patients 
within the COVID-19 pandemic. Understanding the 
relationship between these variables, during the COVID-
19 pandemic, where almost all aspects of patient and 
community life are disrupted would help healthcare 
professionals know how to help hemodialysis patients 
more specifically.

Methods

This is a quantitative study with a cross-sectional 
approach. Patients undergoing hemodialysis in three 
hemodialysis centers of three Regional General Hospitals 
in Riau, Indonesia, were purposively recruited. The sample 
size was calculated using Lwanga and Lemeshow’s 
formula [12]. A total of 105 regular hemodialysis patients 
participated in the study. Inclusion criteria applied in the 
study were undergoing hemodialysis during period of 
data collection, be able to communicate verbally, not 
suffering from COVID-19, and willing to participate in 
the study. Written informed consents were obtained 
from the patients before data collection. The study had 
been approved by the Ethics Committee of Faculty of 
Nursing, Riau University, Indonesia with approval number 
44/UN19.5.1.8/KEPK.FKp/2020.

Data were collected using an SF 36 
questionnaire and observation sheets. Dialysis adequacy 
can be calculated using Kt/V or urea reduction ratio. In 
this study, hemodialysis adequacy was calculated using 
the Kt/V formula since it does not need laboratory data. 
K reflects dialyzer clearance which is expressed in blood 
flow rate passing through the dialyzer, t is the time of a 
dialysis session, and V stands for volume, that is, the 
volume of water of a patient’s body [13]. Kt/V data were 
obtained through a monitoring hemodialysis machine. 
IDWG was measured by calculating pre-dialysis weight 
minus post-dialysis weight of the previous dialysis 
sessions. The patient’s weight was obtained using a 
scale. Kt/V and IDWG data were recorded in observation 
sheets. The SF-36 questionnaire was used to assess 
the quality of life. The patients in the study filled the 
questionnaire and returned it to the researchers. 
Correlation between dialysis adequacy, IDWG, and 
quality of life was analyzed using Pearson’s correlation 
test. Simple linear regression was used to analyze the 
effect of dialysis adequacy and IDWG on the quality of 
life of hemodialysis patients.

Results

Of the 105 hemodialysis patients, there were 
53  male and 52  female patients. Forty-five patients 
(42.9%) were in middle age (mean age = 51.10 and 
standard deviation [SD] = 11.60 years old). Most of the 
patients (89.5%) were married. About 81 or 77.1% of 
patients had undergone hemodialysis for longer than 
6 months. The details of the patients’ characteristics are 
shown in Table 1.
Table 1: Patient baseline characteristics (n = 105)
Variable Frequency Percentage
Gender 

Male 53 50.5
Female 52 49.5

Age
Late Adolescent (17 – 25) 2 1.9
Early adult (26 – 35) 9 8.6
Late adult (36 – 44) 18 17.1
Middle Age (45 – 59) 45 42.9
Elderly (60 – 74) 30 28.5
Late elderly (75 – 90) 1 1.0

Occupation
Entrepreneur 16 15.2
Company Employee 3 2.8
Carpenter 38 36.2
Retired 2 1.9
Jobless 6 5.7
Farmer 27 25.7
Teacher 3 2.8
Hawker 2 1.9
Government officer 3 2.8
Student 5 4.8

Marital Status
Single 5 4.8
Married 94 89.5
Widow/Widower 6 5.7

Length of Undergoing HD (months)
< 6 24 22.9
≥ 6 81 77.1

Table 2 shows dialysis adequacy, IDWG, and 
quality of life had normal data distribution as evidenced 
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by normality test results where all of them had p=values 
(0.481, 0.779, and 0.180, respectively)> 0.05. The 
mean of dialysis adequacy in this study was 1.75 with a 
SD = 0.35. The lowest dialysis adequacy was 0.92 and 
the highest was 2.5. All hemodialysis patients received 
hemodialysis therapy twice a week for 4–5  h each 
time. The mean value of quality of life for hemodialysis 
patients in this study was 91.51 and the median = 90 
and the SD = 8.36. The lowest quality of life score was 
73 and the highest was 111. SF-36 reflects the quality 
of life using the score, in which the higher the score, the 
higher the quality of life.

Figure 1 shows the mean of the adequacy per 
week during April–May 2020. The mean of adequacy 
decreased from 1.72 in early April continues to decline 
to 1.62 at the end of the month. The mean of the 
adequacy rose to 1.7 at the beginning of May but fell in 
the 2nd week and rose again in the 3rd week. The level 
declined again and in the past week of May, it was at 
1.65. Although the adequacy level went up and down, 
overall the level was lower at the end of May when 
compared with the beginning of April.
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Figure 1: Hemodialysis adequacy during April–May 2020

The results of IDWG data processing (Figure 2) 
showed that the average IDWG in this study was 2.2 kg 
with a SD and was 2.17 kg. The highest IDWG value 
was 4.2 kg and the lowest was -0.12 kg. Figure 2 shows 
that the mean of IDWG during April was higher than in 
May. In April, the highest IDWG was in week 4 (2.74 kg). 
In May, the highest IDWG was also in week 4 (2.29 kg). 
This result reflects that IDWG scores decrease from 
April to May.
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Figure 2: IDWG during April–May 2020

The results of the correlation analysis showed 
that there was a relationship between hemodialysis 
adequacy and IDWG (p 0.002<0.05) with r value = –0.300 
which meant higher adequacy and lower IDWG. There 
was no relationship between hemodialysis adequacy 

and quality of life (p 0.360> 0.05). However, there was 
a significant relationship between IDWG and quality of 
life (p 0.015 <0.05) with r value = 0.237, meaning that 
higher quality of life and higher IDWG of the patients 
(Table 3).

Table 3: Correlational analysis of the variables (n=105)
Variables Quality of life IDWG
Hemodialysis adequacy p* = 0.360a p* = 0.002a

(r = –0.300)
IDWG p* = 0.015a

(r = 0.237)
Level of significance p < 0.05; aPearson’s correlation test.

Multivariate analysis used quality of life as the 
dependent variable and hemodialysis adequacy and 
IDWG as independent variables. The results of the 
bivariate selection showed that p-value for the IDWG 
was 0.015 while hemodialysis adequacy was 0.360. 
Therefore, only the IDWG variable was included in the 
multivariate modeling. The R Square was 0.056 The F 
value was 6.138 with a p-value of 0.015, which meant 
that the regression model could be used to predict the 
quality of life, or in other words that the IDWG could 
significantly predict the quality of life. The constant 
B value was 87,125 and the IDWG was 1.939. The 
regression equation model could be expressed by 
quality of life = 87.125 + 1.939 IDWG (Table 4).

Table 4: Multivariate analysis of the variables (n = 105)
Variables F* (sig) t* (sig) R‑square* B*
Constant 87,125
IDWG 6.138 (0.015) 2.477 (0.015) 0.056 1.939
*Obtained from the linear regression test.

Discussion

Most of the respondents in this study were 
middle-aged and had undergone hemodialysis for 
more than 6 months. Several studies have also found 
the same patient profiles [9], [14], [15], [16] Patients 
who have been on hemodialysis for a long time tend 
to be more disciplined in observing therapy schedule 
despite facing obstacles because they feel the benefits 
of undergoing therapy [17].

The results of this study showed that the 
mean value of hemodialysis adequacy during the first 
2 months of the COVID-19 pandemic was 1.75 with the 
lowest adequacy value of 0.92, and the highest was 2.5. 
KDOQI (2015) recommends adequate adequacy of 1.2 
for hemodialysis therapy twice a week [18]. It means 
that the adequacy average in this study is above the 
recommendation. One study showed that increasing 
the adequacy value of 0.1 will reduce the mortality rate 
by 7% [19]. Increased adequacy also indicates effective 
hemodialysis for the patient [20]. Kt/V below 0.80 is 
considered a sign of inadequate hemodialysis [21].

The high adequacy value in this study was 
probably due to a decrease in the V value which 
represents the volume of fluid removed during 

Table 2: Scores of the variables (n = 105)
Variables Mean Median SD Lowest Highest p‑value*
Hemodialysis adequacy 1.75 1.76 0.35 0.92 2.5 0.481a

IDWG 2.2 2.17 0.74 –0.12 4.2 0.779a

Quality of Life 91.51 90 8.36 73 111 0.180a

Level of significance p < 0.05; aKolmogorov–Simonov test.
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hemodialysis. The decrease in the volume of body 
fluids discharged during hemodialysis may reflect 
the reduced fluid intake for the few days between 
dialysis. Kt/V above 1.7 can also indicate signs of 
malnutrition [22]. Adequacy in April is higher than in 
May. The psychological effects of COVID-19 might 
have affected patients’ fluid and food intake. Disturbing 
physical and psychological conditions can cause 
disturbances in various body systems including eating 
and drinking habits [23], [24].

The mean of IDWG during April–May from 
the results of this study was 2.2 kg with the highest 
IDWG value was 4.2 kg and the lowest was –0.12 kg. 
According to a study, the majority of patients had 
IDWG below 5% or about 2–3.5 kg [25]. The lowest 
IDWG is minus because the bodyweight pre-dialysis 
is lower than the bodyweight post-dialysis of the 
previous dialysis session. This indicates weight 
loss during inter-dialysis. It is rare in hemodialysis 
patients. It may indicate malnutrition. This result 
corresponds to an increase in the Kt/V respondents 
of this study that are above 1.7 as a potential indicator 
of malnutrition [22]. Although many factors influence 
malnutrition, in the context of the present situation, 
the intra-dialysis weight gain has decreased in the 
respondents of this study in a situation where there 
are physical restrictions affecting life due to the 
COVID-19 pandemic.

The mean value of the quality of life of 
hemodialysis patients in this study was 91.51 which 
was measured using SF-36 where the higher the score, 
the higher the quality of life. The highest score of SF-36 
is 100. Quality of life is an important parameter in 
assessing the outcome of hemodialysis therapy [26]. In 
general, it can be concluded that even though they live 
in a pandemic with various limitations, respondents in 
this study have a good quality of life.

In this study, there was no relationship 
between hemodialysis adequacy and quality of life 
(p 0.360> 0.05) in which other studies also found the 
same thing which state that adequacy cannot be used 
as a parameter to evaluate the quality of life [27]. 
The relationship between IDWG and quality of life 
(p =0.015) and B value = 1.939 indicated that IDWG 
has effects on the quality of life for hemodialysis 
patients. IDWG that is too low can indicate malnutrition 
and risk of lowering the quality of life, but IDWG that is 
too high can also cause complications that can affect 
the quality of life [22].

Limitation of this study where this study did 
not investigate all factors influencing quality of life of 
the hemodialysis patients. The researchers also did not 
explore lifestyle of the hemodialysis patients during the 
pandemic. However, studying the factors influencing 
quality of life and lifestyle may be needed to gain 
more deepen understanding on the whole life of the 
hemodialysis patients.

Conclusion

This study showed that at the beginning of 
the COVID-19 pandemic the mean value of dialysis 
adequacy in April was higher than in May. The mean 
value of IDWG was higher during April compared to 
May. The quality of life for hemodialysis patients in this 
study was good. There was a relationship between 
hemodialysis adequacy and IDWG but no relationship 
between hemodialysis adequacy and quality of life. IDWG 
influences the quality of life of hemodialysis patients. 
The COVID-19 pandemic affects hemodialysis patients. 
Health workers working in the hemodialysis unit, 
especially doctors and nurses, have an important role in 
maintaining and increasing the quality of life of patients 
during the COVID-19 pandemic by helping patients to 
keep the patient’s IDWG in the normal range so that the 
patients will survive within the pandemic and it will not 
impact on the patient’s health status.
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