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Clinical indicators and sociodemographic factors associated with the diagnosis of excessive fluid volume in hemodialysis

Objective: to analyze the prevalence of clinical indicators of the nursing diagnosis “excess fluid volume” and
sociodemographic factors among hemodialysis patients. Method: this was a cross-sectional study conducted at the
hemodialysis clinic of a public hospital in Recife with 50 patients with chronic kidney disease. Data were analyzed
in R software using descriptive statistics, absolute frequencies, percentages, and p-value calculation for statistical
differences. Results: the most prevalent clinical indicators were azotemia, short-term weight gain, and fluid intake
greater than excretion. Decreased hemoglobin and hematocrit levels were present in 76% and 70% of the population,
respectively. Among the sociodemographic factors, female gender, age over 40 years, and brown race predominated.
Conclusion: the findings contribute to effective nursing care, as they enable accurate identification of the nursing
diagnosis and provide support for the implementation of interventions.

Keywords: Nursing Diagnosis. Edema. Renal Dialysis. Extracellular Fluid. Patients.

Objetivo: analisar a prevaléncia dos indicadores clinicos do diagndstico de enfermagem volume de liquidos excessivo
e os fatores sociodemogrdficos de pacientes em hemodidlise. Método: trata-se de um estudo transversal, desenvolvido
na clinica de bemodidlise de um bospital ptiblico em Recife com 50 pacientes com doenga renal cronica. Os dados
Jforam analisados no software R utilizando estatistica descritiva, frequéncias absolutas, percentuais, além do cdlculo
do p-valor referente as diferencas estatisticas. Resultados: os indicadores clinicos mais prevalentes foram: azotemia,
ganho de peso em curto periodo e ingesta hidrica maior que a eliminacdo. Os niveis de hemoglobina e hematocritos
diminuidos estavam presentes em 76% e 70% da populagdo, respectivamente. Entre os fatores sociodemogrdficos,
predominaram sexo feminino, idade acima de 40 anos e a cor parda. Conclusdo: os achados contribuem para uma
assisténcia de enfermagem efetiva, visto que possibilitam a identificacdo precisa do diagnaostico de enfermagem e
Jfornecem subsidios para a implementacdo de intervengoes.

Descritores: Diagndstico de Enfermagem. Edema. Didlise Renal. Liquido Extracelular. Pacientes.

Objetivo: analizar la prevalencia de indicadores clinicos del diagnostico de enfermeria “exceso de volumen de
liquidos” y factores sociodemogrdficos en pacientes en hemodidlisis. Método: estudio transversal realizado en la
clinica de hemodidalisis de un hospital priblico de Recife con 50 pacientes con enfermedad renal cronica. Los datos se
analizaron en el software R mediante estadistica descriptiva, frecuencias absolutas, porcentajes y cdlculo del valor
D para las diferencias estadisticas. Resultados: los indicadores clinicos mds prevalentes fueron azotemia, aumento
de peso a corto plazo e ingesta de liquidos mayor que la excrecion. La disminucion de los niveles de hemoglobina
v hematocrito se presento en el 76% y el 70% de la poblacion, respectivamente. Entre los factores sociodemogrdficos,
predominaron el sexo femenino, la edad mayor de 40 anos y la raza mestiza. Conclusion: los hallazgos contribuyen
a una atencion de enfermeria eficaz, ya que permiten la identificacion precisa del diagnostico de enfermeria y
brindan apoyo para la implementacion de intervenciones.

Palabras clave: Diagnostico de enfermeria. Edema. Didlisis renal. Liquido extracelular. Pacientes.

Introduction

Chronic Kidney Disease (CKD), part of the
group of Chronic Noncommunicable Diseases
(NCDs), is considered a significant cause of
morbidity and mortality and is characterized by
the progressive and irreversible loss of kidney
function”. Consequently, the use of Renal
Replacement Therapy (RRT) becomes necessary,
a treatment aimed at restoring kidney function
in patients with acute or chronic kidney failure”

In some cases of CKD, outcomes related to
treatment are determined by sociodemographic
factors, resulting in significant inequality in the
impactofthe disease, evenin developed countries.

CKD affects socially disadvantaged populations
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more severely, as low socioeconomic status and
low education levels lead to greater difficulty
accessing health services and less knowledge
about the disease, which hinders treatment
adherence”. Hemodialysis is the main therapy
used to treat CKD in Brazil, being performed

in over 90% of patientsm

. Its main objective is
to remove excess fluids and toxic waste that a
previously compromised kidney cannot remove,
but which would normally be removed through
urine if it were not affected by CKD".

Although this treatment has proven effective,
it does not completely replace renal function.

Therefore, one of the main problems faced by
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individuals on hemodialysis is fluid retention.
The literature indicates that fluid overload is
increasingly common in patients on dialysis. In
the NANDA International (NANDA-D) taxonomy,
this phenomenon is called the Nursing Diagnosis
(ND) fluid volume excess.

The ND “excess fluid volume” has been
included in NANDA-I since 1982 and is defined
as excessive intracellular and/or extracellular
Sluid retention. It has elements that enable its
consistent identification, namely: 22 defining
characteristics, 4 risk factors, 2 at-risk populations,
and 4 associated conditions”. It is noteworthy
that this diagnosis is identified in patients
undergoing hemodialysis, which contributes to
the operationalization of the Nursing Process
(NP) and, consequently, to the improvement of
health care.

There is a scarcity of studies that consider

the signs and symptoms of the ND “excess

Method

This is a cross-sectional study, following
the recommendations of the Strengthening
the Reporting of Observational Studies in
Epidemiology (STROBE) Guidelines. The study
was conducted at the hemodialysis clinic of a
highly complex public hospital, a state-level
referral center for the treatment of patients with
kidney disease, in the city of Recife, Pernambuco,
Brazil. The objective was to analyze the clinical
indicators of the ND “excess fluid volume” and the
sociodemographic factors of patients undergoing
hemodialysis, based on the recommendations
of studies on the prevalence and accuracy of
clinical indicators of ND”.

The study population consisted of patients
with  chronic kidney disease undergoing
hemodialysis in the hemodialysis unit. The
sample was a census-based study of 50 patients.
Inclusion criteria were patients with CKD who
had been undergoing hemodialysis for more
than six months at the facility, of both genders,

and over 18 years of age. Patients temporarily

fluid volume,” which can be identified in the
population undergoing hemodialysis treatment"”.
Therefore, this study will enable us to understand
the clinical manifestations presented in these
patients, as well as the implementation of nurses’
clinical reasoning and nursing interventions.

Furthermore, it is necessary to understand
the sociodemographic factors of these patients
to better guide diagnosis identification
and, consequently, nursing planning and
implementation of health actions. These actions
should be informed by scientific evidence and
contribute to individual well-being.

Given the above, this study aimed to analyze
the prevalence of clinical indicators of the
nursing diagnosis of excessive fluid volume and
the sociodemographic factors of hemodialysis

patients.

staying at the hemodialysis clinic for logistical
reasons or awaiting regulation were excluded.

Individuals who met the inclusion criteria
were invited to participate in the study. After
acceptance, they were instructed to read and
sign the Informed Consent Form (ICF).

Data collection was conducted using a
questionnaire developed on the Google Forms
platform, divided into two parts. The first part
consisted of questions related to the clinical and
sociodemographic characteristics of the patient
undergoing hemodialysis treatment, namely: sex,
age, ethnicity, marital status, occupation, monthly
income, source of income, area of residence,
lifestyle habits, etiology of CKD, duration of
hemodialysis, type of hemodialysis access,
frequency of hemodialysis, signs and symptoms
in the last four weeks, associated pathologies,
history of hospitalizations, antibiotic use in the
last six months, and use of other medications in

the last six months.
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Clinical indicators and sociodemographic factors associated with the diagnosis of excessive fluid volume in hemodialysis

The second stage consisted of clinical
indicators of the NANDA-I ND (2024-2026)

. . ©
excessive fluid volume”

, in order to identify
its prevalence in the study population. The
clinical indicators identified were as follows:
Psychomotor agitation, Anxiety, Azotemia,
Pulmonary  congestion,  Pleural effusion,
Jugular vein distension, Edema, Altered mental
status, Weight gain in a short period of time,
Hepatomegaly, Intake greater than elimination,
Decreased serum hemoglobin levels, Decreased
serum hematocrit levels, Oliguria, Altered
respiratory pattern, Altered respiratory presence,
Presence of 3rd heart sound (S3), Altered blood
pressure, Positive hepatojugular reflex, and
Adventitious breath sounds.

Furthermore, the volunteers’ medical records
were analyzed to collect data related to CKD-
associated pathologies, antibiotic and other
medication use, hospitalization history, and
clinical signs and symptoms identified by the
healthcare team.

It is important to note that the research
team consisted of nursing students, nurses with
expertise in ND/Nursing Process studies, and
nurses specializing in nephrology nursing.

This research followed the ethical principles
proposed in Resolution number 466/12 of the

National Health Council, and data collection

began after approval by the Research Ethics
Committee (REC) of the Federal University of
Pernambuco (UFPE), as per Opinion number
6,701,867 and Certificate of Presentation of
Ethical Appraisal (CAAE) 77054423.2.0000.5208.

The data were analyzed according to the
recommendations of prevalence studies of
clinical indicators of ND, quantitatively through
descriptive statistics (absolute and percentage
frequencies were calculated), for which the R
software was used, with the RStudio interface,
version 4.2.3, R Development Core Team 20009.
Furthermore, the absolute and percentage
frequencies of patients were presented according
to sociodemographic characteristics, the clinical
indicators of ND that are included in NANDA-I
and the p-value associated with the calculation
of the statistical difference of the proportions

within each variable.
Results

Fifty patients were evaluated, the majority
of whom were female (54.0%), between 45 and
65 years old (42.0%), self-identified as brown
race (60.0%), and married (52.0%). Furthermore,
more than half had a monthly income of up to
one minimum wage (MW) (58.0%), were retired
(20.0%), and lived in urban areas (88.0%) (Table 1).

Table 1 — Absolute and percentage frequencies of sociodemographic variables. Recife, Pernambuco,

Brazil — 2023-2024. (N=50)

Variables ‘ n (%) ‘ p-value 1
Sex
Female 27 (54) 0.5716
Male 23 (46)
Age group
18 to 44 years 11 (22)
45 to 65 years 21 (42) 0.0358 *
65 to 7 years 11 (22)
> 75 years 7 (14)
Race
White 8 (16)
Black 12 (24) <0.001 *
Brown 30 (60)
Marital status
Married 26 (52)
Divorced 3 (6.0) <0.001 *
Single 16 (32)
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Table 1 — Absolute and percentage frequencies of sociodemographic variables. Recife, Pernambuco,
Brazil — 2023-2024. (N=50)

Widowed 5 (10)
Profession
Retired 20(40)
Beneficiary 20(40)
Unemployed 2(4.0) <0.001 *
Housewife 4(8)
Other 4(8)
Monthly income
Up to 1 minimum wage 29 (58)
1 to 2 minimum wages 14 (28)
2 to 3 minimum wages 2 (4.0)
More than 3 minimum wages 5 (10)
Source of Income
Retired 20 (40)
Formal Paid Activity 2 (4.0) <0.001 *
Informal Paid Activity 2 (4.0)
Sickness Benefit 20 (40)
No Personal Income 20040)
Residential Area
Rural 6 (12) <0.001 *
Urban 44 (88)

Source: Prepared by the author.

1 Chi-Square test; * Significance 5%.

Regarding clinical characteristics, there was
a statistically significant difference in smoking
habits, indicating that most patients were non-
smokers (49.0%). Furthermore, most patients
were non-alcoholics (45.0%) and did not engage
in physical activity (40.0%).

Regarding the etiology of CKD, there was

a statistically significant predominance, with

systemic arterial hypertension (SAH) being the
main cause in approximately 54.0% of patients.
Regarding the duration of hemodialysis, there
was no significant difference. Arteriovenous
fistula (AVF) was the predominant access type,
statistically significant among patients, and 98%
of patients underwent hemodialysis three times
a week (Table 2).

Table 2 — Absolute and percentage frequencies of clinical variables. Recife, Pernambuco, Brazil — 2023-

2024. (N=50)
Variables n (%) p-value !
Smoker
No 46 (92) <0.001 *
Yes 4 (8,0)
Alcoholic
No 45 (90) <0.001 *
Yes 5 (10)
Physical activity
No 40(80)
Yes 10(20)
Etiology of Chronic Kidney Disease <0.001 *
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Clinical indicators and sociodemographic factors associated with the diagnosis of excessive fluid volume in hemodialysis

Table 2 — Absolute and percentage frequencies of clinical variables. Recife, Pernambuco, Brazil — 2023-

2024. (N=50)
Diabetes Mellitus (DM) 10 (20)
Glomerulonephritis 5(10)
Systemic Arterial Hypertension 27 (54
Undetermined 4 (8,0)
Lupus 2(4,0)
Multiple myeloma 1(2,0)
Pyelonephritis 12,0
Hemodialysis time
Less than 2 years 16 (32)
3 to 5 years 15(30)
5 to 10 years 11 (22) <0.001 *
More than 10 years 8 (16)
Hemodialysis access type
Double-lumen catheter 2 (4,0)
Arteriovenous fistula 31 (62) <0.001 *
Permcath 16 (32)
Expanded polytetrafluoroethylene (PTFE) 1(2,0)
Hemodialysis frequency
3 times per week 49 (98) <0.001 *
4 times per week 12,0

Source: Prepared by the author.

1 Chi-Square test; * Significance 5%.

Regarding the patients’ clinical history,
endocrine pathologies predominated (40.0%)
and multiple associated pathologies (37.0%).
Furthermore, most patients did not require
hospitalization in the last year (72.0%), although
the reason for hospitalization showed a

statistically significant difference.

It is noteworthy that 21.0% of patients
reported that the reason for hospitalization was
CKD. The difference in antibiotic use was not
statistically significant (p > 0.05), indicating that
the proportion of patients who used and did not

use antibiotics is similar (Table 3).

Table 3 — Clinical history of hemodialysis patients. Recife, Pernambuco, Brazil — 2023-2024.

Variables n(%) p-value!
Associated pathologies
No 20(40) 0.1573
Yes 30(60)
Classification of associated
pathologies
Cardiac 4(13)
Endocrine 12(40)
More than one associated 11(37) 0.0014*
pathology
Neurological 1(3,3)
Orthopedic 2(6,7)
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Table 3 — Clinical history of hemodialysis patients. Recife, Pernambuco, Brazil — 2023-2024.

History of hospitalization in the

last year
No 36(72) 0.0019*
Yes 14(28)
Reason for hospitalization
Fistula creation 1(7,5)
Chronic kidney disease 32D 0.0065NC
Fistula infection 1(7,5)
Other 9(64)
Antibiotic use in the last 6
months
No 21(42)
Yes 29(58) 0.2579

Use of other medications in the
last 6 months

No 1.0)
Yes 49 (98) <0.001 *
Source: prepared by the author.

1 Chi-square test; NC Inconclusive; * Significant at 5%.

All patients presented with azotemia, short- effusion, altered mental status, hepatomegaly,
term weight gain, and increased fluid intake altered respiratory pattern, or the presence of a
compared to excretion. Furthermore, none third heart sound (Table 4).

presented  pulmonary  congestion, pleural

Table 4 — Clinical indicators of excessive fluid volume in patients on hemodialysis. Recife, Pernambuco,
Brazil — 2023-2024. (N=50)

Variables n(%) p-value!l

Psychomotor agitation
Absent 48(96) <0.001 *
Present 2(4.0)

Anxiety
Absent 40(80) <0.001 *
Present 10(20)

Jugular vein distension
Absent 49(98) <0.001 *
Present 1(2.0)

Edema
Absent 42(84) <0.001 *
Present 1(2,0)

Decreased serum hemoglobin

levels
Absent 12(24) 0.002*
Present 38(76)

Decreased serum hematocrit

levels
Absent 15(30) 0.0047*
Present 35(70)

Oliguria
Absent 28(56) 0.3961
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Table 4 — Clinical indicators of excessive fluid volume in patients on hemodialysis. Recife, Pernambuco,

Brazil — 2023-2024. (N=50)

Present

Altered blood pressure
Absent
Present

Positive hepatojugular reflux
Absent
Present

Adventitious breath sounds
Absent
Present

22(44)

18 (30) 0.0477*
32(64)

47(94) <0.001 *
3(6.0)

49(98) <0.001 *
1(2.0)

Source: Prepared by the author.

I Chi-Square test; * Significance 5%

Discussion

The ND Excess Fluid Volume is commonly
identifiedin hemodialysis patients. Thisstudyaimed
to analyze the prevalence of clinical indicators of
this ND, as well as the sociodemographic factors
of hemodialysis patients®”.

There was a predominance of female
hemodialysis patients, which contrasts with
results in the literature, where males outnumber
females”. This finding can be explained by the
greater prevalence of women seeking healthcare
services, which favors early diagnosis of the
disease and, consequently, its treatment'".

Regarding age, most patients in this study
were between 45 and 65 years old, a finding that
differs from a study conducted in a renal clinic,
where the majority were 70 years old or older .
The literature highlights that renal function declines

(13)

after age 40 7. This is alarming, given that this
population is of working age, which can generate
significant social and economic impacts"".

A study conducted with a similar population
to this study found that brown skin color was
predominant among the dialysis population,
which corroborates the results found in this
study(m. Regarding marital status, 52.0% of the
participants were married. According to the
literature, the presence of a partner and his/
her support during the illness process is shown

to be favorable for coping with the disease"” .
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These findings also corroborate another study
that aimed to analyze the quality of life of
hemodialysis patients, which found that brown
skin color and being married are predominant in
this population””.

Retired and beneficiary were the occupations
responsible for 80.0% of cases. This can be
explained by the incompatibility between
maintaining a work schedule and undergoing

a7 .
Furthermore, regarding

dialysis  therapy
residential area, in this study, most patients lived
in urban areas, a finding that is similar to a study
conducted in Parana"®

Regarding alcohol and tobacco use, most
participants reported not using them, which is
a protective factor, since tobacco, like alcohol,
is considered a potential contributor to CKD

”_ Regarding physical activity, more

progression
than half reported being sedentary, a finding also
observed in a study conducted in Rio Grande do
sul®”. 1t is known that low levels of physical
activity in CKD patients on hemodialysis make
them more susceptible to comorbidities and
contribute to poor health”",

Similar to what is described in the literature,
hypertension was the main cause of CKD
(54.0%), followed by DM (20.0%). Hypertension
is responsible for causing volume overload in
the kidneys, leading to irreversible damage to

their functional units. DM causes damage to the
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blood vessels of this organ, leading to decreased
function®

In one study, most patients had been on
dialysis for less than five years, with a weekly
frequency of three times a week, which is similar
to the data from the present study*”. The most
common type of access found in the study was
the arteriovenous fistula. It is noteworthy that
this type of access is the most effective, has the
greatest longevity, and results in lower rates of
complications and the need for intervention'”.

Most of the pathologies associated with
hemodialysis were endocrine. Endocrine diseases
stand out because they are primarily represented
by DM. A study shows that 79.48% of dialysis
patients have an associated disease, with DM
appearing as the second most prevalent”.

In one study, the main reasons for
hospitalization of dialysis patients were
cardiovascular clinical complications, infections
not related to the catheter, and others™. These
data differ from the results found in this study, as
the majority were hospitalized due to CKD itself.

Regarding antibiotic use, this study showed
that more than half of the patients had used them
in the last six months. The literature indicates a
high incidence rate of infection in hemodialysis
patients due to immunosuppression associated
with uremia, failure to use aseptic technique in
vascular access management, and the number
of hemodialysis sessions, which may justify the

. s e (20)
increased use of antibiotics

. Regarding clinical
indicators of excessive fluid volume, azotemia,
which refers to the accumulation of creatinine
and urea in the blood, is considered an inherent
condition of CKD, given that this pathology is
primarily characterized by the kidney’s inability
to remove metabolic waste products, which
generates a sequence of signs and symptoms
known as uremic syndrome. This explains the
presence of this indicator in the study sample”.
Monitoring creatinine and wurea in dialysis
patients is extremely important, as these, in
addition to being renal markers, can also trigger
serious complications.

Like azotemia, intake greater than output and

weight gain in a short period of time also appear

as inherent to kidney problems, conditions
that are primarily associated with fluid and
sodium consumption and their retention due
to renal failure™.

It is worth noting that significant interdialytic
weight gain is related to problems such as
hypertension and acute pulmonary edema.
Furthermore, due to the rapid removal of
fluid during therapy, hemodialysis patients are
more susceptible to problems such as cramps,
hypotension, and arrhythmia®”. Therefore, the
importance of guidance from the multidisciplinary
team regarding fluid intake control and an
appropriate diet for these patients is evident.

One of the emotional states frequently found
in chronic kidney disease patients is anxiety. This
is because the multiple conditions associated
with chronic kidney disease, such as increasing
dependence, constant limitations, and concern for
their own health status, directly influence the mental
health of this population®. Psychomotor agitation,
in turn, may be related to electrolyte disturbances'”

Jugular vein distension represents a change
in cardiac chamber volumes. The presence of
this sign in the excessive fluid volume ND can be
explained by considering that heart failure is one
of the complications in hemodialysis patients™” .
It is essential that the team pay attention to this
clinical indicator, as it is one of the reasons
for patients with chronic kidney disease to be
admitted to emergency services .

The prevalence of the defining characteristics
of decreased serum hemoglobin and hematocrit
levels in dialysis patients can be attributed to
a deficit in the production of erythropoietin, a
hormone responsible for stimulating red blood
cell production and produced primarily in the
peritubular interstitial cells of the kidneys. In CKD,
the number of erythropoietin-producing cells
is reduced, resulting in inadequate production,
leading to the development of anemia. The half-
life of erythrocytes is also reduced due to the
inflammatory and uremic environment. Anemia
is associated with a doubling of the risk of death
and a worse prognosis””.. Oliguria, defined as
urine production of less than 400 ml/day, is a

common condition in hemodialysis patients,
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demonstrating the kidneys’ inability to maintain
adequate fluid and electrolyte balance. This
condition leads to the retention of toxins and
fluids in the body and is an important indicator
of disease severity. Therefore, monitoring
this clinical indicator by the healthcare team
is essential to adjust treatment and minimize
complications related to the disease””

Another common characteristic is high blood
pressure, which can be a cause or consequence
of CKD and is associated with worsening
CKD™”. Studies indicate that volume overload
and sodium retention are the main factors
responsible for hypertension in this population®”.
The relationship between hypertension and CKD
highlights the importance of blood pressure control,
aiming not only to prevent complications related to
kidney disease, but also cardiovascular disease.

Heart failure can be a complication of CKD,
and hepatojugular reflux canbe a clinical predictor
of congestive heart failure, as it reflects the right
ventricle’s inability to adapt to the increased
blood volume supplied to it during compression
of the congested liver™. Adventitious breath
sounds are not always related to the underlying
pathology; however, they may be related to
pulmonary congestion caused by excess fluid .

It is emphasized that nursing interventions
targeting the most prevalent signs and symptoms
in hemodialysis patients, such as azotemia, short-
term weight gain, greater intake than output, and
decreased serum hemoglobin and hematocrit
levels, should be implemented””.

The study’s limitations are related to the
small number of chronic patients, which may
influence the generalizability of the results, and
the inability to assess clinical indicators of excess
fluid volume: urine specific gravity and central
venous pressure. Furthermore, it is considered
that, as it is a non-longitudinal study, the results
do not demonstrate causal relationships.

This study contributes to strengthening
the use of the NANDA-I ND classification system
in dialysis units, promoting better diagnostic
inference  and, consequently,  providing
appropriate management of excessive fluid

volume in hemodialysis patients. Furthermore,
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studies with larger samples are suggested to

address all clinical indicators of this ND.
Conclusion

The clinical indicators of the nursing
diagnosis of excessive fluid volume and the
sociodemographic  factors of hemodialysis
patients were analyzed and contribute to
effective nursing care, as they enable accurate
identification of the nursing diagnosis and provide
support for the implementation of interventions
aimed at preventing hemodialysis complications
and adequate fluid balance management.

Based on the findings, it is emphasized
that nursing care should prioritize monitoring
fluid volume through weight control and fluid
intake, in addition to counseling hemodialysis
patients on healthy habits. Considering the
vulnerable sociodemographic profile of these
patients and the high prevalence of clinical
indicators, the implementation of effective

interventions is necessary.
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