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Background: End-stage renal disease (ESRD) patients undergoing hemodialysis have to
face many symptoms from disease progression and treatment. These symptoms cause
suffering and affect physical, psychological, emotional, social, and spiritual of the patients,
resulting in decreased quality of life and might increase the death rate of these patients.
Therefore, the study of symptoms in ESRD patients undergoing hemodialysis will lead to
effective symptom management and maximize benefits for the patients. The purpose of this
study was to explore the symptom clusters of ESRD patients undergoing hemodialysis.
Materials and Methods: The sample of this descriptive study consisted of 150 ESRD
patients undergoing hemodialysis from two dialysis centre of the university hospital and
specialized kidney hospital in Bangkok. The instruments consisted of Personal Information
Questionnaire (PIQ) and Dialysis Symptom Index-THAI (DSI-THAI). The data were ana-
lyzed by exploratory factor analysis.

Results: The 8 clusters of symptoms were found: 1) gastrointestinal, 2) musculoskeletal and
fluid volume 3) neurological 4) irritation of the mucous membranes and skin 5) depression 6)
sleep disturbance 7) sexual 8) anemic.

Conclusion: The results of this study can be raised awareness and used as the information
for the health-care provider to develop the intervention to manage unpleasant symptoms
which lead to improving the quality of life.
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Introduction

ESRD is a non-communication disease which is a worldwide health problem. The
disease cannot be cured and need hemodialysis (HD), peritoneal dialysis (PD), or kidney
transplant (KT) to maintain the patient’s life." HD is one of the most effective and popular
treatments. In Thailand, data in the year 2015 found that 54,104 of 85, 848 cases of ESRD
patients treated with this HD modality.> HD can prolong lives, but patients may suffer
from physical and psychological symptoms caused by disease progression or
treatment.>*

ESRD patients undergoing hemodialysis have to face many symptoms such as tired/
lack of energy/fatigue and discomfort from itching/dry skin or thirsty/dry mouth,> sleep
disorders,™'” pain and anxiety.” ' These symptoms affected the patient’s life and have
led to a decreasing quality of life."'* It has been found that these symptoms may affect
the death rate in ESRD patients who are receiving dialysis.'> Many patients experience
multiple concurrent symptoms or symptom clusters, which may have a more significant
effect than isolated symptoms. Symptom clusters are defined as two or more concurrent

symptoms that are related to one another and may share a common aetiology.'*'
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Current studies have shown that the symptoms tend to
occur in a cluster when one of the symptoms occurs, it will
also change other symptoms within the group.'>'® There is
a limited study of symptom cluster in ESRD patients
undergoing hemodialysis, although this group of patients
must be faced with many symptoms along the illness
trajectory and course of treatment. In Taiwan, a study of
117 hemodialysis patients using the Somatic Symptoms
Disturbance Index reported the symptoms in 4 clusters
including energy and sensory discomfort (tiredness, dry
mouth, muscle weakness, and lack of vitality), GI and
cardiac — pulmonary (chest tightness, chest pain, nausea,
and vomiting), general symptoms of the uremic syndrome
(headache, vertigo, dyspnea, and shortness of breath), and
the electrolyte imbalance (numbness, joint-muscle pain,
and arrhythmia).” Another study by Amro, Waldum,
Dammen, Miaskowski, and Os'? analyzed the symptoms
of 301 patients receiving HD or PD in Norway using the
Kidney Disease and Quality-of-Life-Short Form version
1.3 (KDQOL-SF36). Base on the Exploratory factor ana-
lysis, three factors were extract included uremic (nausea,
lack of appetite, dizziness/faintness, feeling squeezed out,
shortness of breath, chest pain), neuromuscular (numbness
in extremities, sore muscles, cramps) and skin (itching, dry
skin) clusters. The latest study was found in Uruguay,
using the KDQOL-SF 36 assessing symptoms in 493 sam-
ples. The hierarchical cluster analyses revealed five groups
of symptoms include Cutaneous, Cardiac, Digestive,
Sensory-Motor and Energy.'” The symptoms from the
three studies are similar, but they are different when
grouped into clusters. It might result from the different
contexts and cultures in each study site, including the use
of different assessment tools.

In Thailand, there have not been any studies on the
symptom clusters of ESRD patients undergoing hemodia-
lysis. It is expected that the understanding of symptom
clusters in patients undergoing HD in Thailand could help
the health-care provider develop a comprehensive and
effective intervention to relieve suffering and increase
QOL. The purpose of this study was to explore the symp-
tom clusters in ESRD patients undergoing hemodialysis.

Materials and Methods
Study Design and Sample

The data of this descriptive research were collected at the
dialysis unit of the university hospital and specialized
nephrology hospital in Bangkok. The population of this

study were ESRD patient undergoing hemodialysis at two
hospitals mention above. The sample size calculation base
on the exploratory factor analysis, which is recommended
to use the rule of five. The Dialysis Symptom Index-THAI
has a total of 30 symptoms, so the number of samples is
150 samples.'® The purposive sampling was employed to
ESRD patients undergoing HD who were: age of 18 years
or more, for those over 60 years old, must pass the set
test,'” regularly hemodialysis at least 3 months, able to
communicate the Thai language, and willing to participate.
The exclusion criteria were diagnosed with communicable
disease or cancer in the advanced stage and admitted from
hemodialysis complications.

Instruments

1. The Set Test was used to screening the cognitive
status of patients’ age > 60 years.'” By asking the
patients to naming of colours, animals, fruits, and
the province with the maximum of 10 items in each
set. The correct answer is awarded 1 point while the
wrong answer is 0 points, a total score of 40 points.
Patients with a score of > 25 points refer to normal
cognitive status.

2. Personal Information Questionnaire (PIQ) was
developed by the researcher to record the data
including age, gender, weight, height, religion, edu-
cation level, marital status, work history, smoking
history, alcohol drinking history, duration of receiv-
ing hemodialysis, frequency of hemodialysis, co-
morbidity, a dose of EPO drug, type of vascular
access, and the current results of laboratory blood
tests include Electrolyte, BUN, Ca, Cr, PO4, Hb,
Hct, Kt/V, Albumin and nPCR.

3. Dialysis Symptom Index—THAI (DSI-THAI): The
DSI was developed by Weisbord et al* and trans-
lated for this study under permission. The DSI-
THAI contains 30 symptoms associated with the
patients receiving hemodialysis. The symptoms
experienced in the past month were answered as
yes-no; if the answer was yes, the amount of the
troublesome of this symptom was evaluated as “0 =
the symptom had not been troublesome” to “4 = the
symptom had been very troublesome” in 5-point
Likert scale. The content validity of the DSI-THAI
was confirmed by three experts, the CVI was 0.97.
The Test-Retest reliability method was employed to
try out the instrument in 10 samples who meet the
inclusion criteria, and the result was 0.99.
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Statistical Analysis

Descriptive statistics were used to analyze the demo-
graphic data in the PIQ. Symptoms were clustered by
(EFA) via
Component Analysis (PCA) and simplified by varimax

Exploratory Factor Analysis Principle
rotation. The eigenvalue was set at 1.0 and expressed
only factor loadings greater than 0.4. Kaiser-Meyer-Olkin
values (0.5) and Bartlett’s test of sphericity were evaluated
to ensure sufficient unique variance among variables for
factoring. The scree plots and their clinical relevance
determined the number of factors. Pearson’s correlation
coefficient was used to examine the associations between
symptom clusters and clinical characteristics. All survey
data were managed and analyzed with SPSS (Statistical
Package for the Social Science for Windows).

Results

The sample consisted of 150 ESRD patients undergoing
hemodialysis with the age of 65.53 £15.09. The majority
were female (52.7%), Buddhists (96.0%), and marriage
(70.9%). Most of them had an income of around 1,001—
5,000 baht per month, and had health-care costs covered
by government welfare (59.6%). Almost half of them
undergoing hemodialysis 2 times/week (54.4%) more
than 2 years (44.9%) via AVF (46%). The mean time in
treatment was 44.9 months (mode 24). Most of them using
erythropoietin  4,000-8,000 unit/week (68.4%). The
comorbidity mostly found were hypertension (HT) 87.3%
and diabetes mellitus (DM) 56.7%. (Table 1). The labora-
tory data as shown in Table 2.

The symptoms were reported in 148 patients (98.7%),
with a total of 30 symptoms. The average number of
symptoms was 7.22 + 6.92. The top five frequent symp-
toms were itching (71.11%), dry skin (67.82%), muscle
soreness (57.23%), dry mouth (55.24%), muscle cramps
(52.75%) and trouble staying asleep (52.75%). The most
severe symptom was itching followed by dry skin, muscle
soreness, dry mouth, trouble staying asleep, and trouble
falling asleep, respectively (Table 3).

The symptoms were extracted into 8 factors, with 69.53%
of the variance explained. Factor 1 consisted of 5 symptoms,
with a factor loading of 0.369-0.839, eigenvalue of 10.65,
and explained 11.62% of the factor’s variance. Factor 1 was
labelled “gastrointestinal”. Factor 2 consisted of 8 symptoms,
with a factor loading of 0.406-0.780, eigenvalue of 2.00, and
explained 10.57% of the factor’s variance. Factor 2 was

labelled “musculoskeletal and fluid volume”. Factor 3

Table | Demographic Characteristics and Clinical Information

International Journal of Nephrology and Renovascular Disease 2020:13

Variable n (%)
Gender
Male 71 (47.3)
Female 79 (52.7)
Age
Mean = 65.53; SD =15.09; Min-Max =18 — 94
Marital status
Single 22 (14.9)
Married 105 (70.9)
Divorced 21 (14.2)
Income
No income 26 (17.3)
Less than 1,000 baht 3 (2.0)
1,001-5,000 baht 53 (354)
5,001-10,000 baht 21 (14.0)
10,001-17,000 baht 3 (2.0
17,001-25,000 baht 10 (6.6)
25,001-50,000 baht 18 (12.0)
More than 50,000 baht 16 (10.7)
Payment
government welfare 87 (59.6)
state enterprise 19 (13.0)
Social security 3 (2.1
Universal coverage 2 (1.4)
Self-pay 32 (21.9)
Insurance 3 (2.0)
Time in dialysis (months)
Mean = 44.9; Mode = 24; Min-Max = 5-324
3-12 months 19 (12.6)
12-24 months 66 (44.0)
>24 months 65 (43.4)
HD frequency
2 times/week 80 (54.4)
3 times/week 67 (45.6)
Mode of HD
HD 131 (88.5)
HDF 17 (11.5)
Vascular access
AVF 69 (46.0)
AVG 41 (27.3)
Catheter 40 (26.7)
Comorbidity
Hypertension (HT) 131 (87.3)
Diabetes mellitus (DM) 85 (56.7)
Dyslipidemia (DLP) 32 (21.3)
Heart disease 35 (23.3)
Gout I (7.3)
(Continued)
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Table | (Continued).

Variable n (%)
Systemic lupus erythematosus (SLE) 4 (2.7)
Cancer 3 (20)
Old CVA 3 (2.0)
Thalassemia 1 (0.7)
Myelodysplastic syndromes (MDS) 1 (0.7)
Chronic hepatitis B 1 (0.7)
Chronic lung disease (COPD/Asthma) 1 (0.7)

Smoking history
No 115 (76.7)
Yes 35 (23.3)

Drinking history
No 105 (70.0)
Yes 45 (30.0)

Erythropoietin used (per week)

Yes (Mode= 8,000; Min-Max = 3,000-20,000) 117 (88.0)

< 4,000 unit 16 (13.7)

4,000-8,000 unit 80 (68.4)

> 8,000 unit 21 (17.9)

No 16 (12.0)
Table 2 Laboratory Test

Laboratory Test Min-Max Mean (S.D.) Mode

BUN (mg/dl) 12.6-134.0 64.95 (24.7) 44.5

Creatinine (mg/dl) 1.3-15.4 8.8 (3.2) 5.2

Potassium (mEq/L) 1.4-5.9 4.3 (0.6) 39

HCO; (mEq/L) 10.2-32 22.5 (3.1) 22

PO, (mEq/L) 2-10.8 4.7 (1.5) 4.2

Calcium (g/dl) 2.5-11.0 8.9 (0.9) 8.7

Albumin (g/dl) I.1-5.3 3.7 (0.5) 4.0

nPCR (gm/day) 0.2-2.5 1.0 (0.4) 0.8

Hemoglobin (g/dl) 5.1-13.9 10.6 (1.6) 1.4

Hematocrit (%) 19-41.0 32.6 (44) 33.0

KtV 0.6-3.1 2.0 (04) 2.0

consisted of 4 symptoms, with a factor loading of 0.563
—0.743, the eigenvalue of 1.81, and explained 10.56% of
the factor’s variance. Factor 3 was labelled “Neurological”.
Factor 4 consisted of 4 symptoms, with a factor loading of
0.541-0.723, the eigenvalue of 1.57, and explained 9.91% of
the factor’s variance. Factor 4 was labelled “Irritation of the
mucous membranes and skin”. Factor 5 consisted of 2 symp-
toms, with a factor loading of 0.722 —0.773, the eigenvalue of
1.49, and explained 7.68% of the factor’s variance. Factor 5
was labelled “Depression”. Factor 6 consisted of 2 symp-
toms, with a factor loading of 0.856 —0.896, the eigenvalue of

Table 3 Prevalence and Severity of Symptom

Symptom Prevalence | Severity

N (%) Mean (SD)
|. Constipation 79 (52) 1.05 (1.24)
2. Nausea 35 (23.1) 0.45 (0.95)
3. Vomiting 30 (19.8) 0.37 (0.85)
4. Diarrhea 49 (32.2) 0.55 (0.96)
5. Decreased appetite 60 (39.5) 0.83 (1.22)
6. Muscle cramps 80° (52.7) 1.05 (1.26)
7. Swelling in legs 61 (40.1) 0.88 (1.29)
8. Shortness of breath 46 (30.3) 0.58 (1.03)
9. Lightheadedness or dizziness 67 (44) 0.89 (1.20)
10. Restless legs or difficulty keeping | 39 (25.6) 0.52 (1.04)
legs still
I'1. Numbness or tingling in feet 78 (51.3) 0.99 (1.17)
12. Feeling tired or lack of energy 63 (41.5) 0.89 (1.24)
13. Cough 60 (39.4) 0.72 (1.06)
14. Dry mouth 84* (55.2) | 1.09 (1.25)
15. Bone or joint pain 71 (46.8) 1.09 (1.38)
16. Chest pain 24 (15.7) 0.26 (0.65)
17. Headache 60 (39.4) 0.75 (1.13)
18. Muscle soreness 87° (57.23) | 1.19° (1.29)
19. Difficulty concentrating 76 (50) 1.00 (1.23)
20. Dry skin 1032 (67.8) | 1.352 (1.27)
21. ltching 108' (71.1) | 1.43' (1.29)
22. Worrying 57 (37.6) 0.83 (1.24)
23. Feeling nervous 36 (23.6) 0.43 (0.89)
24. Trouble falling asleep 74 (48.8) 1.17° (1.40)
25. Trouble staying asleep 80° (52.7) 1.18% (1.37)
26. Feeling irritable 68 (44.7) 0.86 (1.12)
27. Feeling sad 30 (19.7) 0.34 (0.77)
28. Feeling anxious 35 (23.1) 0.51 (1.02)
29. Decreased interest in sex 3(2.1) 0.04 (0.30)
30. Difficulty becoming sexually 2 (1.4) 0.03 (0.26)
aroused

Note: Bold values indicate the top five ranking of prevalence and severity of the
symptom.

1.18, and explained 7.50% of the factor’s variance. Factor 6
was labelled “Sleep disturbance”. Factor 7 consisted of 2
symptoms, with a factor loading of 0.975 —0.979, the eigen-
value of 1.13, and explained 6.54% of the factor’s variance.
Factor 7 was labelled “Sexual”. Factor 8 consisted of 2
symptoms, with a factor loading of 0.609 —0.739, the eigen-
value of 1.03, and explained 5.16% of the factor’s variance.
Factor 8 was labelled “Anemic” (Table 4).

Correlation analyses revealed significant correlations
between symptom clusters and clinical characteristics
including serum BUN with Neurological cluster (r =
0.21, p < 0.01) and BMI with Gastrointestinal cluster,
Musculoskeletal and fluid volume cluster, Neurological
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Table 4 Symptom Clusters in ESRD Patients Undergoing Hemodialysis

Symptom Factor Loading

Factor Factor
| 2

Factor Factor Factor Factor Factor Factor
3 4 5 6 7 8

0.369
0817
0.839
0.483
0.544

. Constipation
. Nausea

. Vomiting

. Diarrhea

0.424
0.663
0.493

|

2

3

4

5. Decreased appetite
6. Muscle cramps

7. Swelling in legs

8. Shortness of breath

9. Lightheadedness or dizziness
0.440

0.639

10. Restless legs or difficulty keeping legs still
I'1. Numbness or tingling in feet

12. Feeling tired or lack of energy

13. Cough

14. Dry mouth

0.780
0.406

15. Bone or joint pain
16. Chest pain

17. Headache

18. Muscle soreness 0.496
19. Difficulty concentrating

20. Dry skin

21. ltching

22. Worrying

23. Feeling nervous

24. Trouble falling asleep

25. Trouble staying asleep

26. Feeling irritable

27. Feeling sad

28. Feeling anxious

29. Decreased interest in sex

30. Difficulty becoming sexually aroused
10.65
11.62

2.00
10.57

Eigen value
Variance explained

Total Variance explained

0.609

0.541
0.539

0.739

0.743
0.627
0.723
0.563
0.640
0.896
0.856
0.622
0.773
0.722
0.979
0.975
I.13

6.54

1.81
10.56

1.57
9.91

1.49
7.68

1.18
7.50

1.03
5.16
69.53

cluster, Irritation of the mucous membranes and skin clus-
ter, and Anemic cluster (r = 0.17, p < 0.05; r = 0.20,
p < 0.05 r = 027, p < 0.001; r = 0.28, p < 0.001;
r = 0.20, p < 0.05, respectively). Other laboratories were
not associated with symptom clusters (Table 5).

Discussion

The subjects in this study had reported 1-28 symptoms in
each person (Mean =7.22, SD = 6.92). The top five symptom
prevalences are itching, dry skin, muscle soreness, dry
mouth, muscle cramps and trouble staying asleep. For the
severity, the top five severely symptoms are itching, dry skin,
muscle soreness, dry mouth, muscle cramps and trouble

falling asleep. The result was consistent with the previous
study that reported the most prevalence and severe symptom
in dialysis patients in Australia,” Norway,'* and Uruguay.'’
The symptom that most prevalence and severe in this study
are itching and dry skin. These symptoms were consistent
with the laboratory results which found that the sample had
a high phosphate. The accumulation of phosphate under the
skin causing the skin dry and itchy.

Eight clusters were identified by using PCA with varimax
rotation included: “Gastrointestinal” “Musculoskeletal and
fluid volume” “Neurological” “Irritation of the mucous
membranes and skin” “Depression” “Sleep disturbance”
“Sexual” and “Anemic”

International Journal of Nephrology and Renovascular Disease 2020:13
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0.017*

0.210

0.091

0.157
0.693

Cluster 8

0.195
0.103
0.138
0.116
0.032

0416

0.997
0.890
0.931

0.343

Cluster 7

0.067

0.000

0.011

0.007
-.078

0.469

0.410

0.241

0.366
0.473

Cluster 6

0.060

0.067

0.096

0.074
0.059

0.131

0.740
0.443

0.108
0.883

Cluster 5

0.124
0.027

—.063
0.132
-.012

0.001*

0.057

0.522

0616

0.868

Cluster 4

0.277
0.155
0.052

0.041

-.014

0.001*

0.010*

0.089

0.801

0.580

Cluster 3

0.266
0.210

0.139
0.021

—.046

0.016*

0.273

0.158
0.550

0910

Cluster 2

0.197
0.090

0.115

0.049
0.009

0.039*
0.936

0.766

0.767
0.551

Cluster |

0.169
-.007
0.024

0.024

—.049

Measure

Table 5 Association Between Symptom Clusters and Clinical Characteristics

BMI (kg/m?)

BUN (mg/dl)
PO, (g/dl)
Ca (g/dl)

Hb (g/dl)

Note: *Significant correlation was found.

Abbreviations: Cluster |, gastrointestinal cluster; Cluster 2, musculoskeletal and fluid volume cluster; Cluster 3, neurological cluster; Cluster 4, irritation of the mucous membranes and skin cluster; Cluster 5, depression cluster;

Cluster 6, sleep disturbance cluster; Cluster 7, sexual cluster; Cluster 8, anemic cluster.

The gastrointestinal cluster consists of five symptoms
which are constipation, nausea, vomiting, diarrhoea, and
decreased appetite. This cluster was reported in a prior

* and Taiwan.” The vomiting and nausea

study in Spain
symptom might be caused by various influences such as
insufficient dialysis, drug side effect, and abnormal BUN
level. This study reported the average BUN was 64.5 mg/
dl which quite high and might induce unpleasant symptom
of the GI tract.

The musculoskeletal and fluid volume cluster includes
8 symptoms including muscle cramps, swelling in legs,
shortness of breath, restless legs or difficulty keeping legs
still, numbness or tingling in feet, bone or joint pain, chest
pain and muscle soreness. This cluster was found in the
previous study in different symptoms and terms.*'"'> The
symptoms of bone or joint pain and numbness were related
to disturbance of the potassium ion. The average potas-
sium in this study was 4.5 mEqg/L. The cause of restless
legs was unknown, but common in patients with uremia
and iron deficiency anemia. The shortness of breath, chest
pain, and swelling in legs were defined as fluid volume
symptoms in the previous study. These symptoms might
occur from the excessive volume in the patients.’

The neurological cluster consists of 4 symptoms includ-
ing difficulty concentrating, worrying, feeling nervous, and
feeling irritable. This cluster has been reported in different
terms such as emotional instability>’ and psychological
symptoms.3

The irritation of the mucous membranes and skin clus-
ter consists of 4 symptoms including cough, dry mouth,
dry skin, and itching. The cluster also reported in terms of
skin problem.'*'*?! As mentioned earlier that the accu-
mulation of phosphate under the skin resulting in dry skin,
and itching. Even though the average phosphate in this
study was 4.7 mEq/L but the result shows the wide range
at 2-10.8 mEq/L.

The depression cluster consists of 2 symptoms which
are feeling sad and feeling anxious. The result was quite
differenced from the prior study. Lee and Jeon®' reported
nausea, feeling anxious, vomiting, feeling depressed, and
poor appetite in the emotional instability and uremia clus-
ter. While Almutary, Douglas, and Bonner® reported feel-
ing anxious, worrying, feeling sad, depression, and feeling
nervous in the psychological symptoms. Those two studies
reported a variety of symptoms while the factor loading
score of this study strongly supports the distinctiveness of
this cluster. Hemodialysis has affected physical and psy-
chosocial well-being because it changes the patient’s
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lifestyle. As shown in the previous study that depression
was found frequently in the dialysis group.*

The sleep disturbance cluster consists of 2 symptoms
which are trouble falling asleep and trouble staying asleep.
The previous study reported sleep disturbance as a higher
symptom burden®? and mix with lack of energy, feeling
tired, trouble staying awake, trouble falling asleep, waking
in the night, and not getting enough sleep in the fatigue/
sleep cluster.”

The sexual cluster consists of 2 symptoms, which
include decreased interest in sex and difficulty becoming
sexually aroused. The sexual cluster was found in only one
study.® It might from the variation of the instruments that
include these items.

The anemic cluster consists of 2 symptoms, which
include lightheadedness or dizziness and headache. The
prior study put dizziness and headache into the uremic
cluster.'*'? For this study, we could explain in terms of
the hemodialysis patients mostly had insufficient erythro-
poietin hormone leading to inhibition of erythropoiesis,
decreasing erythrocyte lifespan, or blood loss during HD.
When anemia occurs, the reduced oxygen supply might
affect the patients feeling dizziness and headache.

As shown in this study and the previous study that the
clusters of symptoms have some differences in each study.
This variation may be caused by the difference in the
instrument used to measure the symptoms and the method
of data analysis. The KDQOL-SF was found the most
frequently used but it has some limitations. It has
a limited number of symptoms and absence of common
symptoms which are presented in CKD including fatigue,
pain, constipation, sleep disturbance, sexual dysfunction,
anorexia, and psychological dysfunction. In this study, we
used the Dialysis Symptom Index—THAI (DSI-THAI)
which was developed by Weisbord et al (2004) and trans-
lated into Thai under permission. This instrument contains
30 comprehensive symptoms related to the patients receiv-
ing hemodialysis.

This study revealed the significant correlations between
symptom clusters and some clinical characteristics. The
serum BUN has a positive relationship with a Neurological
cluster in this study. This finding is in accordance with
other studies that reported in terms of uremic symptoms in
patients with worse kidney function. The studies reported
kidney unable to filtering metabolic waste which is clini-
cally represented by lower GFR or higher BUN and serum
creatinine levels.'""'>*' The uremic encephalopathy in
patient with ESRD may have unclear onset and early

manifestation can be non-specific such as fatigue, apathy,
irritability and impaired concentration which difficult to
early detection.”*

BMI has a positive relationship with Gastrointestinal
cluster, Musculoskeletal and fluid volume cluster,
Neurological cluster, Irritation of the mucous membranes
and skin cluster and Anemic cluster. There are two
studies'!'?
and Musculoskeletal and fluid volume cluster which con-
sistent with this study. The higher BMI was found to be

associated with increased neuromuscular symptoms.'?

that reported the positive correlation of BMI

According to this study reported the actual BMI on
dialysis day, this might associate with the interdialytic
weight gain (IDWG) particularly in the Musculoskeletal
and fluid volume cluster and Anemic cluster. The recent
study reported that patients with lower hemoglobin con-
centrations were older and IDWG >6%.>> Hemoglobin
concentration varies dynamically depending on body
fluid volume changes, these might lead to the presence of
anemic symptoms. The remaining relationship between
BMI and other symptom clusters still unclear and had no
prior evidence. These issues need further investigation.
According to the symptom clusters, which affected the
quality of life of patients both physical and psychological

. . 3.4,1221-23
dimensions,” ™" =

the knowledge regarding symptom
clusters could provide healthcare providers understanding
the patients’ co-occurrence symptom experiences. This led
to successfully develop symptom management strategies
to relieving symptoms in the cluster, reducing medication
use and enhancing the quality of life.

Our study has some limitations. The cross-sectional
design limited the data gathering to only one data point,
but the symptoms can change over time. The longitudinal
studies are needed to explore the symptoms as the disease
progresses and its treatment. The results may not be gen-
eralizable because this study was conducted in the two
dialysis centers in Bangkok. The multicenter study will
in the Thai

capture the overall symptom clusters

population.

Conclusions

The finding indicated eight symptom clusters in patients with
End-Stage Renal Disease undergoing hemodialysis. For
implication and recommendation, patients undergoing hemo-
dialysis should be routinely assessed symptoms which lead to
the proper management resulting in enhancing their quality
of life. Further research should be studied on factors related
to the symptoms and symptom clusters which leads to the
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data to develop the comprehensive management for the
patients undergoing hemodialysis.
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