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Background: Anemia is a common complication of Chronic Kidney Disease (CKD).
The severity of anemia has implications for patients' quality of life.

Objective: This study aims to determine the profile of Anemia and the relationship
between Hemoglobin (Hb) levels and the quality of life of end-stage CKD patients
undergoing chronic Hemodialysis.

Methods: This study is analytical observational research with a cross-sectional design
approach to explore the correlation between Hb levels and the quality of life of routine
Hemodialysis patients at Hasan Sadikin Hospital, Bandung, throughout 2021-2022.
Hb levels were continuous data. The quality of life of CKD patients was measured
using the Indonesian version of the KDQOL questionnaire based on eight
components. The obtained data were statistically analyzed using Spearman's Rank
correlation.

Results: This study had 150 subjects, 75 male (50.0%) and an average age of 45. The
most common etiology of CKD was hypertensive nephrosclerosis (52.7%y). The
average Hb level was 9 g/dL. The highest quality of life score was 68, and the lowest
was 41.28, with a median of 50.99. The correlation analysis results showed an r of -
0.157 and p of 0.057, indicating a very weak negative correlation that is not statistically
significant.

Conclusion: The study's conclusion indicates no relationship between Hb levels and
the quality of life of end-stage CKD patients undergoing chronic Hemodialysis.
Keywords: anemia, hemodialysis, quality of life.

Introduction

significant number of cases with Hb < 10 gr/dl

Chronic Kidney Disease (CKD) is one
of the significant global health issues today.
According to the United States Renal Data
System, the prevalence of chronic kidney disease
worldwide increases by 20-25% each year,
estimating that 1 in 10 people worldwide has
CKD.! The Indonesian Renal Registry (IRR)
2020 report noted a rise in the number of patients
undergoing Hemodialysis, with 135,486 recorded
in 2018, increasing to 185901 in 2019, and
declining to 130,931 in 2020. Hemoglobin (Hb)
levels, as per the IRR 2020, showed a more
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at 110,074.81%, while Hb levels = 10 gr/dl
accounted for 26,385.19%.2

CKD is characterized by kidney damage
ot decreased glomerular filtration rate (GFR) <60
ml/min/1.73m? for = three months. CKD
results in a progressive and irreversible decline in
kidney function, necessitating ongoing renal
replacement therapy such as dialysis or kidney
transplantation.’
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Anemia is a common complication of
CKD, primarily caused by a relative decrease in
erythropoietin ~ production  that is  not
commensurate with the degree of Anemia. Other
contributing factors to Anemia in CKD include
shortened red blood cell lifespan, iron deficiency,
secondary hyperparathyroidism, and infection
inflammation. There is currently no national
epidemiological data regarding Anemia in CKD
in Indonesia. At Dr. Cipto Mangunkusumo
Hospital Jakarta, in 2010, Anemia was found in
100% of new patients undergoing Hemodialysis,
with an average Hemoglobin of 7.7 gr/dl4
Anemia leads to increased morbidity, mortality,
and hospitalization rates. Additionally, it
diminishes quality of life, reduces systemic
hemodynamic capacity and cardiac function,
increases the incidence of left ventricular
hypertrophy, and impairs cognitive and sexual
function. Several studies have demonstrated a
strong association between Anemia and the
progressive decline in kidney function.*

Assessment of quality of life plays a
crucial role in the management of CKD patients
receiving renal replacement therapy. Conducting
a quality-of-life assessment before CKD patients
undergo dialysis can assist doctors in selecting the
appropriate type of dialysis, such as Hemodialysis
or peritoneal dialysis, based on clinical indications
and the patient's physical, psychological, and
social conditions. The results of quality-of-life
measurements can be used to evaluate the
appropriateness of the therapy provided and the
outcomes of healthcare efforts from the patient's
perspective. Quality of life is subjective regarding
the patient's feelings about their condition and
the treatment they receive.> This research
investigates the anemia profile and the
relationship between hemoglobin (Hb) levels and
the quality of life of CKD patients undergoing
chronic hemodialysis.

Methods
Design and participants

The research design is an analytical
observational design with a cross-sectional
approach. This study was conducted at the
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Hemodialysis Installation of Hasan Sadikin
Hospital in Bandung for a period of 1 year, from
May 2021 to May 2022. The population of this
study consists of CKID patients undergoing
chronic Hemodialysis. The sample of this study
comprises CKD  patients with Anemia
undergoing chronic Hemodialysis who meet the
inclusion and exclusion criteria.

Data Collection

Inclusion criteria are CKD patients
undergoing chronic hemodialysis as outpatients,
aged >18 vyears, able to read and write,
understand Bahasa Indonesia, willing to
participate in the study, and signing the informed
consent form voluntarily. Exclusion criteria in the
study are patients with impaired consciousness
such as somnolence, sopor, and coma, patients
with oral communication disorders, and CKD
patients undergoing chronic Hemodialysis as
inpatients. The study variables consist of
independent  variables, namely Hb, and
dependent variables, namely quality of life. The
sampling in this study involves selecting all CKD
patient subjects undergoing regular Hemodialysis
in the Hemodialysis Installation of Hasan Sadikin
Hospital in Bandung based on inclusion criteria.
Research data were obtained by reviewing
patients' medical records and completing
questionnaires. General characteristic data such
as gender and etiology of chronic kidney disease
are presented on a categorical scale, while age
data are presented on a numerical scale. The
measured anemia profile data includes
hemoglobin levels, transferrin saturation, serum
iron, and TIBC (Total Iron Binding Capacity),
categorized on a numerical scale. Quality of life
data is measured using the Thirty-Six-item
Kidney Disease Quality of Life (KDQOL-306)
questionnaire, assessed based on eight
components, and presented in numerical scale.
The presentation of categorical scale data is in
frequency with percentage. Numerical scale data
are presented with mean and standard deviation
if normally distributed, presented with median
and minimum-maximum values if not normally
distributed. Ethical approval for this study has
been obtained from the ethics committee of
Hasan Sadikin Hospital in Bandung.
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Operational Definitions Glometrulonephritis, n (%) 40(26.7%)
Patients are considered anemic based on PNC, n (%) 7(4.7)

the measurement of Hb with a threshold of
Hb<14 g/dL for males and Hb<12 g/dL for
females.* Hemoglobin is a protein compound in
red blood cells composed of globin chains and
heme iron structures. Hb is a meta-protein of red
blood cells that delivers oxygen throughout the
body.6 Quality of life is an individual's perception
of their role in life according to cultural systems
and values in their region. It relates to interests,
life goals, aspirations, and standards to be
achieved.”

Statistical analysis

The univariable analysis aims to describe
the general characteristics and Anemia profile of
CKD patients undergoing chronic Hemodialysis
at Hasan Sadikin Hospital. Using Spearman's
Rank correlation test, the bivariable analysis
assesses the relationship between Hb and quality
of life.

Results

This research was conducted at the
Hemodialysis Installation of Hasan Sadikin
Hospital in Bandung over one year, from May
2021 to May 2022. The study initially involved
172 respondents, but only 150 met the inclusion
criteria.

Table 1. Characteristics Data of CKD Patients who
have undergone Hemodialysis at RSHS Period 2021-
2022.

Diabetic Kidney Disease, n (%) 20(13.3)
Polycystic Kidney Disease, n (%)  2(1.3)
Unknown, n (%) 2(1.3)

Table 1 shows the general characteristics
of CKD patients during the 2021-2022 period
who have undergone chronic Hemodialysis, with
a total of 150 patients. Based on the data above,
the average age of the patients is 45 years old,
with 75 male and 75 female patients. There were
six recorded etiologies of CKD, dominated by
hypertensive nephrosclerosis (52.7%).

Table 2. Characteristics of Anemia Profile in CKD
Patients who have undergone Hemodialysis at RSHS
Period 2021-2022

Variable Total Normality
Test*

Hemoglobin

Mean*SD 9.18%+1.50 Normal
(p=0,2)"

Serum Iron

(pg/dL)

MeantSD 69.141+42.36

Median Min-  55(18-250)

Max)

TIBC Level

(ng/dL)

Mean®SD 198.96x14.46

Median Min-  193.5 (41-289)

Max)

Transferrin

Saturation

Mean*SD 43.43+62.19

Median Min-  27.33(7.26-

Max) 555.31)

Variable Total

Age

Mean®SD 44.78%+14.46
Median (Min-Max) 45 (18-82)
Gender

Male, n (%) 75(50)
Female, n (%) 75(50)

CKD Etiology

Hypertensive 79(52.7)

Nephrosclerosis, n (%)
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“Normality test using Kolmogorov-Smirnov test
*data are normally distributed

Table 2 shows the characteristics of the
Anemia profile of CKD patients in this study.
The measured Anemia profile includes
Hemoglobin, serum iron (Fe), TIBC levels, and
transferrin saturation. Based on the data above,
the patients' Hemoglobin levels ate, on average,
9.18 with a standard deviation of £1.50, and the
data are normally distributed (p>0.05). The
average Hemoglobin levels of the patients classify
them as anemic according to male and female

InaKidney | Vol. 1 | Issue. 1 | April 2024



Hasibuan, et al.

InaKidney

Anemia criteria. The patients' serum iron levels
are, on average, 09.14 with a standard deviation
of 42.36 and a median value of 55, with a
minimum value of 18 and a maximum of 256.
The patients' TIBC levels are, on average, 198.96
with a standard deviation of £14.46 and a median
value of 193.5, with a2 minimum value of 41 and a
maximum of 289. The patients' transferrin
saturation levels are, on average, 43.43 with a
standard deviation of £62.19 and a median value
of 27.33, with a minimum value of 7.26 and a
maximum of 555.31.

Table 3. KDQOL Score of Quality of Life in CKD
Patients who have undergone Hemodialysis at RSHS
Period 2021-2022

. Median Normality
Variable (Min-Max) Test* ’
Physical 60.91 (33-83)

Functioning

Emotional 100(50-100)
Role

Social 61.33(39-78)
Functioning

Physical Role  64(32-100)

Pain 45(20-82.5)
Perception

Vitality 30 (16.67-63.33)
General 44 (20-92)
Health

Mental 35(20-80)
Health

Total Score  50.11 (40.92- 0.001*

67.28)
“Normality Test Kolmogorov-Smirnov
*data are not normally distributed

Table 3 shows the KDQOL scores for
cach of the eight questionnaire components and
overall. Based on the data above, the KDQOL
scores for each element and total are not normally
distributed  (p<<0.05). Owerall, the KDQOL
scores for patients in this study have a median
value of 50.11, with a minimum value of 40.92
and a maximum value of 67.28.

Table 4. Correlation of Hemoglobin with Quality of
Life Scores in CKD Patients who have undergone
Hemodialysis at RSHS Period 2021-2022

Quality of Life Score?

Correlation lue*

Coefficient r prvalue
Hemoglobin

-0.130 0.057
(g/dL)
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“Spearman rank correlation test
*no significance (>0.05)

Table 4 presents the correlation test
results between Hemoglobin and quality of life
scores in this study. Quality of life scores are not
normally distributed, so the correlation analysis
between Hemoglobin and quality of life scores
was conducted using Spearman rank correlation.
It was found that the correlation coefficient (r) is
-0.157 (indicating a weak negative correlation),
and the p-value is 0.057 (>0.05, not significant),
meaning that the trend is negative; as
Hemoglobin increases, quality of life scores
decreases. However, the correlation strength is
weak and insignificant, indicating no meaningtul
correlation or relationship. Like Figure 1, the
scatterplot shows points scattered away from the
curve, suggesting that the relationship between
Hb and quality of life scores is weak or non-
existent.

Skor Kualitas Hidup
°
°
°
°
°

hemoglobin (g/dl)

Figure 1. Scatterplot of Hemoglobin with Quality of
Life Score

Discussion

This study obtained a sample of 150
patients with a mean age of 45. This is consistent
with data from the Indonesian Renal Registry
2020, which shows that patients' second highest
age distribution is in the 45-54 age group.

The kidney is a vital organ in the body
responsible for excreting metabolic waste
products, maintaining the balance of fluid and
electrolytes in  the  blood, producing
erythropoietin  to stimulate red blood cell
production, and synthesizing vitamin D.8
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However, between the ages of 40 and 80, there is
a decline in kidney function due to anatomical
and physiological changes, including a 20%
decrease in kidney mass, increased permeability
of the filtration membrane, and gradual
degeneration of the kidney tubules replaced by
connective tissue.” physiological changes include
electrolyte imbalance, decreased creatinine
clearance, and decreased metabolites.l? This
results in most CKD patients being in the 50-59
age range. However, not only do aging processes
contribute to kidney function decline, but it can
also occur at younger ages due to other risk
factors such as lifestyle, kidney diseases, and
family history of diseases such as hypertension,
diabetes mellitus, and kidney failure.

The mean Hemoglobin level in the study
subjects is classified as Anemia (9.18 g/dL)
according to male and female Anemia criteria.
Anemia is present in 80-90% of chronic kidney
disease patients.® Renal Anemia is primarily
caused by decreased erythropoietin production
capacity. Other contributing factors to renal
Anemia include iron deficiency (inadequate
intake, repeated phlebotomy for laboratory
testing, blood retention in dialysis or tubing,
gastrointestinal bleeding), shortened erythrocyte
lifespan, severe hyperparathyroidism,
inflammation and infection, aluminum toxicity,
folate  deficiency,  hypothyroidism,  and
Hemoglobinopathies.*

Many factors can be etiologies of
Anemia in chronic kidney disease (CKD)
patients. Types of Anemia based on possible
etiologies found in CKD patients undergoing
Hemodialysis include post-hemorrhagic Anemia,
chronic disease Anemia, iron deficiency Anemia,
and hemolytic Anemia. Iron deficiency Anemia in
CKD consists of absolute iron deficiency Anemia
when transferrin saturation (TS) is <20% and
serum ferritin (SF) is <100 ng/ml. (CKD-
nonDialysis, CKD-Peritoneal Dialysis) and <200
ng/mlL (CKD-HD). Functional iron deficiency
Anemia occurs when TS is <20% and SF is 2100
ng/ml. (CKD-nonD, CKD-PD) and =200
ng/ml (CKD-HD). However, this study's
Anemia profile results cannot determine the type
of Anemia in CKD due to the lack of some data
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such as serum ferritin levels, erythrocyte
morphology, reticulocyte count, leukocyte, and
platelet levels.*

The analysis of KDQOL scores in CKD
patients undergoing chronic Hemodialysis in this
study on eight quality-of-life scales measured
using the SF-36 questionnaire, namely physical
function, emotional role, social function, physical
role, pain, vitality, general health, and mental
health, shows that most scales experience a
decrease in KDQOL scores.” This is consistent
with a study conducted by Anees (2011), where
HD patients in Pakistan had poor quality of life,
as seen from the decrease in physical,
psychological, social, and environmental
aspects.!!

The results of the correlation analysis
between Hb and quality of life obtained in the
Hemodialysis Installation of Hasan Sadikin
Hospital Bandung from May 2021 to May 2021
showed an r of -0.157 and p of 0.057, indicating
a very weak negative correlation that is not
statistically significant. Similar results were found
by Nurchyati (2010) in a study of 95 respondents,
which aimed to examine the relationship between
Hb levels and quality of life. It was found that Hb
levels were not associated with quality of life.
These results ate consistent with Ayoub et al.'s
(2014) study on the relationship between Hb
levels and quality of life using the SF-36
questionnaire in 130 respondents, which found
that Hb levels were not associated with the total
score of the SF-36 questionnaire.?

However, Haalen's (2020)  study
conducted in 7 countries on the relationship
between Anemia and quality of life yielded
different results, which found a relationship
between severe Anemia and quality of life in
CKD patients' daily lives.!?

Conclusion

Based on the research findings and
discussion, this study concludes that there is no
relationship between Hb levels and the quality of
life of patients with end-stage CKD undergoing
chronic Hemodialysis.
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Limitations of the Study

There are limitations to this study. The
study was conducted only in one dialysis unit,
leading to homogeneous subject characteristics
and minimal variability. Further research in
multiple dialysis units is needed to reduce bias in
social and cultural aspects. Secondly, data
collection was conducted through one-on-one
interviews because subjects couldn't fill out
questionnaires during hemodialysis treatment,
potentially resulting in differences in subject
interpretation of  questionnaire  questions.
Thirdly, the type of anemia could not be
determined due to the lack of examinations on
serum ferritin levels, reticulocyte counts, and

erythrocyte morphology.
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