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ABSTRACT
Introduction: The dialysis disequilibrium syndrome is defined 
as a medical syndrome of neurologic deterioration that mani-
fests in hemodialysis patients. It is much more likely to occur in 
patients during or immediately following their first treatment, 
but it can occur in any affected person who receives hemodi-
alysis. Methods: For the study, a descriptive research design 
was used. The research was carried out at Saveetha Medical 
College Hospital in Chennai. The convenience sampling tech-
nique was used to select 60 samples that met the inclusion 
criteria. Dialysis Disequilibrium Syndrome (DDS) risk assess-
ment was performed prior to hemodialysis imitation, and the 
client is continuously monitoring signs and symptoms of Dial-
ysis Disequilibrium Syndrome (DDS) during intra dialysis and 
the first hour after dialysis. Descriptive and inferential statistics 
were used to analyse the data. Results: Intradialysis results 
Karl Pearson’s correlation coefficient of 0.501 indicates a mod-
erately positive correlation. Karl Pearson’s Correlation value 
of r = 0.404 after dialysis indicates a mild positive correlation 
that was found to be statistically significant at the p0.001 level. 
Conclusion: This clearly implies that as the risk factor increas-
es, so do the signs and symptoms. “As a result, early detection 
of DDS (Dialysis Disequilibrium Syndrome) is a very powerful 
action to reduce the severity of mortality. ” This descriptive 
study discusses the importance of demographic and clinical 
variables in the development of Dialysis Disequilibrium Syn-
drome (DDS). 
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Introduction 
Dialysis remedy has supplied a hit long time life-

styles maintaining alternative for absent of renal func-
tions. Dialysis is a system wherein waste substances 
with inside the blood are filtered through a semi-per-
meable membrane and eliminated from the body [1]. 
Hemodialysis is a tremendously green approach of 
eliminating waste and solutes from the body. The pa-
tient’s blood is exceeded throughout a semi-permeable 
membrane contained in a dialysis. Water is eliminated 
throughout Hemodialysis via ultrafilteration. Hemo-
dialysis is a properly hooked up remedy, however it 
isn’t always freed from complication [1]. The dialysis 
disequilibrium syndrome is described as a scientific 
syndrome of neurologic deterioration; this is visible in 
sufferers who go through hemodialysis. [2]. The genu-
ine occurrence of dialysis disequilibrium isn’t always 
known, however appears to be reducing because of 
the early days of hemodialysis, maximum possibly 
because of the truth that present day sufferers are ini-
tiated on dialysis at plenty decrease urea concentra-
tions than previously. While the precise aetiology of 
the syndrome stays unknown, there are numerous el-
ements which have been tested and could be reviewed 
here[2].. Risk factors for DDS include First hemodialy-
sis treatment, Markedly elevated blood urea nitrogen 
(BUN) concentration prior to a dialysis session, Ex-
tremes of age, Pre-existing neurologic diseases (head 
trauma, stroke, seizure disorder), Concomitant pres-
ence of other conditions that could be associated with 
cerebral oedema (such as Hyponatremia, hepatic en-
cephalopathy, or hypertensive emergency), Concomi-
tant presence of another condition associated with in-
creased permeability of the blood-brain barrier (such 
as sepsis, vacuities, thrombotic thrombocytopenic 
perpura, haemolytic uremic syndrome, encephalitis, 
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or meningitis) [4, 6]. Dialysis disequilibrium syndrome 
(DDS) is a cluster of signs that takes place quickly after 
initiation of kidney substitute therapy, Patients docu-
ment headache, nausea, blurred vision, and restless-
ness that may development to somnolence, confusion, 
disorientation or mania. Mild signs are normally self-
confined in maximum patients[5]. However, excessive 
manifestations can encompass seizures, stupor, coma, 
and death[7]. Strategies to save you dialysis equilibri-
um syndrome in high-hazard sufferers include: Slow, 
mild preliminary hemodialysis[CKD patients, with 
a high urea concentration starting on hemodialysis, 
a low clearance treatment may be performed by de-
creasing the dialysis time, decreasing the blood flow 
rate, and by using a less efficient (small) dialyzes or a 
combination of these techniques], High Sodium Di-
alysate/Sodium Profiling [An increase in serum sodi-
um of Dialysate yields an osmotic force equivalent to 
about that of 11 mg/DL of BUN. The use of a fixed 
high sodium of 143–146 DL/l for the initial treatment 
may be used in high risk patients], Administration of 
dialysate energetic substances [Addition of an osmot-
ic agent (sodium, mannitol and glucose) to the blood 
stream may help prevent the development of a blood-
brain osmotic gradient and consequently help prevent 
cerebral edema Mannitol or hypertonic saline may be 
used to raise the blood osmolality] [4]. Treatment of 
this syndrome as soon as it has evolved is hardly ever 
successful. Thus, measures to keep away from its im-
provement are crucial. In this review, we are able to 
look at the Risk populace of this syndrome and speak 
the elements to recollect in fending off its improve-
ment or preventive measures of this syndrome [2]. 

Material and Methods
A descriptive research design was adopted for the 

study. The study was conducting in Saveetha Medical 
College and Hospital, Chennai, after obtaining formal 
permission from the Principal of Saveetha College 
of Nursing. The investigators explained the purpose 
of the study to the participants in their own region-
al language and clarified the doubt. Informed con-
sent was obtained from the participants after assuring 
confidentiality. Ethical approval was obtained from 
the Institutional Ethical Committee of Health Scienc-
es under Saveetha Institute of Medical and Technical 
Sciences A total of 60 Samples who met the inclusion 
criteria is selected by using convenience sampling 
technique. The samples are selected department of di-

alysis unit, Intensive care unit, and Emergency unit in 
Saveetha Medical College and Hospital, Thandalam. 
After selecting the sample, the researcher introduced 
herself and explained the purpose of the study to the 
participants. Informed written consent was obtained 
after assuring confidence from participants. The in-
vestigator collected the demographic variables and 
clinical variables were collected by using multiple 
choice questionnaires. The Dialysis disequilibrium 
syndrome (DDS) Risk assessment for 60 sample who 
met inclusive criteria before to hemodialysis initiate 
and the client is continuously to monitoring signs and 
symptoms of Dialysis disequilibrium syndrome (DDS) 
through the During Intradialysis and first one hour for 
post dialysis. The data were tabulated and analyzed by 
descriptive and inferential statistics. 

Results
The table 1 shows that, most of the patients un-

dergoing hemodialysis, 39(65%) were youth (15 – 24 
years), 31(51.7%) were male, 35(58.3%) were already 
in hemodialysis, 23(38.3%) were undergoing dialysis 
weekly twice, 54(90%) had no previous history of DDS 
(Dialysis disequilibrium syndrome) and 17(28.3%) 
had hypertension as co-morbid condition. 

Table 1
Frequency and percentage distribution of demographic vari-
ables of patients undergoing hemodialysis. N = 60

Demographic Variables Frequency Percentage
Age
Children (0 – 14 years) - -
Youth (15 – 24 years) 7 11.7
Adults (25 – 64 years) 39 65.0
Seniors (≥65 years) 14 23.3
Gender
Male 31 51.7
Female 29 48.3
Number of dialysis
First dialysis 25 41.7
Already in hemodialysis 35 58.3
Frequency of dialysis
Weekly once 15 25.0
Weekly twice 23 38.3
Weekly thrice 22 36.7
Others - -
Previous history of DDS (Dialysis 
disequilibrim syndrome) 
Yes 6 10.0



Issue 26. February 2023 | Cardiometry | 721

Demographic Variables Frequency Percentage
No 54 90.0
You have any co-morbidity
Diabetes mellitus 15 25.0
Hypertension 17 28.3
Neurological problems 9 15.0
Diabetes mellitus and Hypertension 12 20.0
Hypertension and Neurological 
problems 2 3.3

None 5 8.4

The table 2 shows that most of the patients undergoing 
hemodialysis, 48(80%) had high blood urea nitration (<60 
mg/dl), 37(61.7%) had urea reduction <40%, 36(60%) 
had serum sodium level of <145 Meq/L, 43(71.7%) had 
blood glucose level of <180 mg/dl, 35(58.4%) had meta-
bolic acidosis Ph <7.35, HCO3

-<20 Meq/L, 48(80%) had 
no pre-existing neurological abnormalities, 60(100%) 
had medium dialysate flux, 60(100%) had duration of 
dialysis >2 hours, 43(71.7%) had high sodium dialysate 
(>140), 48(80%) had ultra filtration rate >13 mg/hr/kg 
and dialysis with ultrafilteration, 47(78.3^%) had regu-
lar dialysis treatment, 32(53.3%) had serum potassium 
K+ 3 – 6 Meq/L, 39(65%) had chronic kidney injury and 
30(50%) had end stage renal disease. 

Table 2
Frequency and percentage distribution of clinical characteristics 
of patients undergoing hemodialysis. N = 60

Clinical Characteristics Frequency Percentage
High blood urea nitrogen
BUN (>60 mg/dl) 12 20.0
BUN (<60 mg/dl) 48 80.0
Reduction of urea in dialysis
Urea reduction >40% 23 38.3
Urea reduction <40% 37 61.7
Serum sodium level
Serum Na+> 145 meq/L 24 40.0
Serum Na+<145 meq/L 36 60.0
Blood glucose level
CBG<180 mg/dl 43 71.7
CBG >180 mg/dl 17 28.3
Acid Base Balance
Metabolic Acidosis (Ph<7.35, 
HCO3-<20 Meq/L) 35 58.4

Metabolic Acidosis (Ph<7.45, 
HCO3->25 Meq/L) 5 8.3

None 20 33.3
Preexisting neurological abnormal-
ities

Clinical Characteristics Frequency Percentage
Any condition that cause cerebral 
edema 5 8.3

Any condition increased blood brain 
barrier. (meningitis, vacuities, hemo-
lytic uremic syndrome, thrombotic 
thrombocytopenic perpura) 

7 11.7

None 48 80.0
Dialysate flux
High flux - -
Medium flux 60 100.0
Low flux - -
Duration of dialysis
>2 hours 60 100.0
<2 hours - -
Dialysate sodium concentration
Low sodium dialysate (<140) - -
High sodium dialysate (>140) 43 71.7
Normal sodium dialysate (140±2) 17 28.3
Ultra filtration rate
>13 ml/hr/kg 48 80.0
<13 ml/hr/kg 12 20.0
13 ml/hr/kg - -
Ultra filtration
Dialysis with ultrafilteration 48 80.0
Dialysis without ultrafilteration 12 20.0
Dialysis treatment
Regular dialysis treatment 47 78.3
Missed dialysis treatment 13 21.7
Serum potassium level
Serum K+>6 Meq/L 22 36.7
Serum K+<3 Meq/L 6 10.0
Serum K+ 3 – 6 Meq/L 32 53.3
Diagnosis of the patient
Chronic kidney injury 39 65.0
Acute kidney injury 5 8.3
Life threatening hyperkelemia 9 15.0
Chronic kidney injury and Life 
threatening hyperkelemia 7 11.7

Stages of renal failure
Chronic kidney injury 25 41.7
Acute kidney injury 5 8.3
End stage renal disease 30 50.0

The table 3 shows that most of the patients undergo-
ing hemodialysis, during Intradialysis 32(53.4%) had 
medium risk, 17(28.3%) had low risk and11(18.3%) 
had high risk of dialysis equilibrium syndrome and in 
the post dialysis, 50(83.3%) had low risk and 10(16.7%) 
had medium risk of dialysis equilibrium syndrome. 
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Table 3
Frequency and percentage distribution of risk factors of dialysis 
equilibrium syndrome among patient undergoing Hemodialy-
sis. N = 60

Risk Factors
Intradialysis Post dialysis

F % F %
Low risk (1 – 4) 17 28.3 50 83.3
Medium risk (5 – 6) 32 53.4 10 16.7
High risk (≥7) 11 18.3 - -

The table 4 shows that most of the patients under-
going hemodialysis, during Intradialysis 25(41.7%) 
had mild and moderate symptoms and 10(16.6%) had 
had severe symptoms of dialysis equilibrium syndrome 
and in the post dialysis, 42(70%) had mild symptoms, 
16(26.7%) had moderate symptoms and 2(3.3%) had 
severe symptoms of dialysis equilibrium syndrome. 

Table 4
Frequency and percentage distribution of signs and symptoms 
of dialysis equilibrium syndrome among patient undergoing 
hemodialysis. N = 60

Signs and Symptoms
Intradialysis Post dialysis
F % F %

Mild symptoms (1) 25 41.7 42 70.0
Moderate symptoms (2) 25 41.7 16 26.7
Severe symptoms (3) 10 16.6 2 3.3

The table 5 shows that in the Intradialysis the mean 
score of risk factor among patients undergoing hemo-
dialysis was 5.25±1.57 and the mean score of signs & 
symptoms was 1.75±0.73.The calculated Karl Pear-
son’s Correlation value of r = 0.501 shows a moder-
ate positive correlation which was found to be statis-
tically significant at p<0.001 level. This clearly infers 
that when the risk factor increases then ultimately the 
signs &symptoms also increases. The post dialysis the 
mean score of risk factor among patients undergoing 
hemodialysis was 3.10±1.47 and the mean score of 
signs & symptoms was 1.33±0.54.The calculated Karl 
Pearson’s Correlation value of r = 0.404 shows a mild 
positive correlation which was found to be statistical-
ly significant at p<0.001 level. This clearly infers that 
when the risk factor increases then the signs & symp-
toms of dialysis equilibrium syndrome also increases. 

The table 6 shows that the demographic variables 
age (F=3.661, p=0.032) and co-morbidity (F=2.526, 
p=0.040) had shown statistically significant associa-
tion with level of risk factors of dialysis equilibrium 
syndromeamong patients undergoing hemodialysis 

at p<0.05 level respectively and the other demo-
graphic variables did not show statistically signifi-
cant association with level of risk factors of dialysis 
equilibrium syndromeamong patients undergoing 
hemodialysis. 

The table 6 shows that the demographic variable 
co-morbidity (F=3.271, p=0.012) had shown statis-
tically significant association with signs & symptoms 
of dialysis equilibrium syndromeamong patients un-
dergoing hemodialysis at p<0.05 level respectively and 
the other demographic variables did not show statisti-
cally significant association with signs & symptoms of 
dialysis equilibrium syndromeamong patients under-
going hemodialysis. 

Table 5
Correlation between the risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis. N = 60

Variables
Risk Factor Signs & 

Symptoms Karl Pearson’s 
‘r ’ & p-value

Mean S. D Mean S. D

Intradialysis 5.25 1.57 1.75 0.73
r= 0.501

p=0.0001, 
S***

Post dialysis 3.10 1.47 1.33 0.54 r= 0.404
p=0.001, S***

***p<0.001, S – Significant

Table 6
Association of level of risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis with selected demographic variables. N = 60

Demographic Variables Frequency

One Way ANOVA 
Intradial-

ysis
Post 

dialysis

Age
F=3.661
p=0.032

S*

F=2.604
p=0.083

N. S

Children (0 – 14 years) -
Youth (15 – 24 years) 7
Adults (25 – 64 years) 39
You have any co-mor-
bidity

F=2.526
p=0.040

S*

F=3.271
p=0.012

S*

Diabetes mellitus 15
Hypertension 17
Neurological problems 9
Diabetes mellitus and 
Hypertension 12

Hypertension and Neuro-
logical problems 2

None 5

*p<0.05, S – Significant, N. S – Not Significant
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The table 7 shows that the demographic variable 
pre-existing neurological abnormalities (F=6.494, 
p=0.003) had shown statistically significant associa-
tion with level of risk factors of dialysis equilibrium 
syndrome among patients undergoing hemodialysis at 
p<0.05 level respectively and the other demographic 
variables did not show statistically significant associ-
ation with level of risk factors of dialysis equilibrium 
syndrome among patients undergoing hemodialysis. 

Table 7
Association of level of risk factors and signs & symptoms of 
dialysis equilibrium syndrome among patients undergoing he-
modialysis with selected clinical variables. N = 60

Clinical Characteristics Frequency
One Way ANOVA 
Intra 

dialysis
Post dial-

ysis
Preexisting neurological 
abnormalities

F=6.494
p=0.003

S**

F=0.068
p=0.934

N. S

Any condition that cause 
cerebral edema 5

Any condition increased 
blood brain barrier. 
(meningitis, vacuities, 
hemolytic uremic syn-
drome, thrombotic 
thrombocytopenic per-
pura) 

7

None 48

*p<0.05, S – Significant, N. S – Not Significant

The table 7 shows that the demographic variables 
had not shown statistically significant association with 
signs & symptoms of dialysis equilibrium syndrome 
among patients undergoing hemodialysis. 

DISCUSSION
The study findings frequency and percentage distri-

bution of risk factors of dialysis equilibrium syndrome 
among patient undergoing hemodialysis in which during 
the intra dialysis 32(53.4%) had medium risk, 17(28.3%) 
had low risk and 11(18.3%) had high risk of dialysis equi-
librium syndrome whereas in the post dialysis, 50(83.3%) 
had low risk and 10(16.7%) had medium risk of dialysis 
equilibrium syndrome. The above findings reveal that 
most of the patients undergoing hemodialysis during in-
tra dialysis had medium risk and in the post dialysis most 
of them had low risk of developing dialysis disequilibri-
um syndrome. The findings of the analysis revealed in 
that during intra dialysis 25(41.7%) had mild and mod-
erate symptoms and 10(16.6%) had had severe symptoms 
of dialysis equilibrium syndrome whereas in the post 

dialysis, 42(70%) had mild symptoms, 16(26.7%) had 
moderate symptoms and 2(3.3%) had severe symptoms 
of dialysis equilibrium syndrome. The above findings 
inferred that most of the patients had mild to moderate 
symptoms during Intra dialysis and during the post dial-
ysis most of the patients had mild symptoms of develop-
ing dialysis disequilibrium syndrome. The above findings 
turned into supported through a comparable take a look 
at performed through Yoga Touched, et al., (2013) to set 
up Dialysis disequilibrium syndrome brought on through 
Neoplastic meningitis in an affected person receiving 
preservation hemodialysis. These findings indicated that 
DDS turned into brought on through Neoplastic menin-
gitis because of ovarian most cancers’ metastasis. The take 
a look at concluded that neoplastic meningitis ought to 
be taken into consideration and excluded in hemodialysis 
sufferers with dialysis disequilibrium syndrome and ma-
lignancy through cytological exam of the cerebrospinal 
fluid even though cerebral imaging indicates no apparent 
lesions [11]. The correlation between the risk factors and 
signs & symptoms of dialysis disequilibrium syndrome 
among patients undergoing during hemodialysis. The 
correlation between variables was calculated using Karl 
Pearson Correlation coefficient. The Correlation coeffi-
cient value r = 0.501 indicates a positive moderate correla-
tion between risk factors and signs & symptoms during 
intradialysis among patients undergoing hemodialysis at 
p=0.001*** indicating high statistical significance. This 
implies that since most of the patients undergoing hemo-
dialysis had medium risk of developing dialysis disequi-
librium syndrome, the signs & symptoms among them 
was also found to be mild to moderate. the correlation 
between the risk factors and signs & symptoms of dial-
ysis disequilibrium syndrome among patients under-
going hemodialysis in the post dialysis. The correlation 
between variables was calculated using Karl Pearson Cor-
relation coefficient. The Correlation coefficient value r = 
0.404 indicates a mild positive correlation between risk 
factors and signs & symptoms in the post dialysis among 
patients undergoing hemodialysis at p=0.001*** indicat-
ing high statistical significance. This implies that since 
most of the patients undergoing hemodialysis had low 
risk of developing dialysis disequilibrium syndrome, the 
signs & symptoms among them was also found to be low/
mild. The above finding was supported by a survey car-
ried out by Jessy K. Pena-Esparragoza, MD, (SEP., 2020)., 
the established “Predictors of Symptoms: An Analysis of 
Data From the Hemodialysis Study” researcher reveals 
Overall, symptoms occurred in 10.7% of HD sessions [9]. 
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The associated between the risk factor of dialysis disequi-
librium syndrome with selected demographic variables 
was established by using the One Way ANOVA and Un-
paired ‘’t test. The findings from the table 6 shows that 
the demographic variables age (F=3.661, p=0.032) and 
co-morbidity (F=2.526, p=0.040) showed statistically 
significant association with level of risk factors of dialy-
sis equilibrium syndrome among patients undergoing 
hemodialysis at p<0.05 level. The demographic variable 
co-morbidity (F=3.271, p=0.012) showed association 
with signs & symptoms of dialysis equilibrium syndrome 
among patients undergoing hemodialysis which was sta-
tistically significant at p<0.05 level. 

The findings of the analysis revealed in table showed 
that the demographic variable preexisting neurologi-
cal abnormalities (F=6.494, p=0.003) showed associ-
ation with level of risk factors of dialysis equilibrium 
syndromeamong patients undergoing hemodialysis 
which was statistically significant at p<0.05 level. 

CONCLUSION
The dialysis disequilibrium syndrome was initially 

described over 50 years ago. Although our understand-
ing of syndrome is more complete now, many details re-
main unknown. Once the syndrome has developed, it is 
very high mortality rate. This is truly a condition where 
“an ounce of prevention is worth a pound of cure. ”So 
early detection of DDS (Dialysis Disequilibrium Syn-
drome) is very impotent action to reduced severity of 
mortality rate. In this descriptive study explain signifi-
cance of demographic and clinical variables to develop 
Dialysis Disequilibrium Syndrome(DDS). 
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