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ABSTRACT
Objective: To analyse the defi ning characteristics and related factors in the nursing diagnosis Excess fl uid volume and its relationship 
to sociodemographic and clinical variables in haemodialysis patients. Method: Cross-sectional study, conducted using a form and 
physical examination, with a sample of 100 patients, between December 2012 and April 2013 at a university hospital and a dialysis 
clinic. Results: It was found 10 signifi cant statistical associations between the defi ning characteristics/ related factors of Excess fl uid 
volume and the sociodemographic and clinical variables. Conclusion: The defi ning characteristics and related factors of Excess fl uid 
volume could be infl uenced by sociodemographic and clinical variables in haemodialysis clientele. 
Descriptors: Nursing Diagnosis; Renal Dialysis; Body Fluids; Signs and Symptoms; Nursing.

RESUMO
Objetivo: analisar as características defi nidoras e fatores relacionados ao diagnóstico de enfermagem excesso de volume de 
líquidos e sua relação com variáveis clínicas e sociodemográfi cas em pacientes em hemodiálise. Método: estudo transversal, 
desenvolvido com a utilização de um formulário e exame físico, com uma amostra de 100 pacientes, entre dezembro 2012 
e abril 2013 em um hospital universitário e uma clínica de diálise. Resultados: dez associações estatisticamente signifi cantes 
foram encontradas entre as características defi nidoras/fatores relacionadas ao excesso de volume de líquidos e as variáveis 
clínicas e sociodemográfi cas. Conclusão: as características defi nidoras e fatores relacionados ao excesso de volume de líquidos 
podem ser infl uenciados por variáveis clínicas e sociodemográfi cas em pacientes em hemodiálise. 
Descritores: Diagnóstico de Enfermagem; Diálise Renal; Líquidos Corporais; Sinais e Sintomas; Enfermagem.

RESUMEN
Objetivo: analizar las características defi nitorias y los factores relacionados con el diagnóstico enfermero de exceso de volumen 
líquido y su relación con variables sociodemográfi cas y clínicas en pacientes de hemodiálisis. Método: estudio transversal, 
realizado mediante un formulario y examen físico, con una muestra de 100 pacientes, entre diciembre de 2012 y abril de 2013 
en un hospital universitario y una clínica de diálisis. Resultados: se encontraron 10 asociaciones estadísticamente signifi cativas 
entre las características defi nitorias, factores relacionados de volumen de exceso de líquido y las variables sociodemográfi cas 
y clínicas. Conclusión: las características defi nitorias y los factores relacionados de exceso de volumen líquido podrían estar 
infl uenciados por variables sociodemográfi cas y clínicas en clientes de hemodiálisis.
Descriptores: Diagnóstico de Enfermería; Diálisis Renal; Líquidos Corporales; Signos y Síntomas; Enfermería.
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INTRODUCTION

Chronic kidney disease (CKD) is progressive and irreversible 
kidney damage and is associated with decreased glomerular fil-
tration rate. The filtration and renal regulation failure generates 
the accumulation of toxic substances in the body, triggering wa-
ter, electrolyte, acid-base, endocrine and metabolic disorders(1).

Therefore, performing treatments that replace kidney func-
tions is needed. Accordingly, haemodialysis (HD) plays a pri-
mary role. At of the end of the year 2012, 3,010,000 patients 
worldwide had end-stage renal disease. Of these, 70% under-
went haemodialysis(2).

This therapy consists of blood filtration with the aid of a di-
alysis machine, through a dialyser, in which toxic substances 
and excess nitrogen liquid are excreted, and the function of 
the renal glomeruli and tubules is supported(1). Despite the 
appropriate follow-up, this treatment does not completely re-
place renal function and causes the accumulation of excreta 
nitrogen, fluids and electrolytes, which are responsible for sig-
nalling the signs and symptoms in this clientele(3-4).

Amongst the effects of renal impairment, liquid accumu-
lation is a central problem in these individuals. This excess 
is the response to the water imbalance between entry and 
output of the liquids in the organisms, causing complications 
such as cardiovascular problems(5).

In this context, nursing care needs to directly address the ac-
tual customer’s needs during haemodialysis. The identification 
of nursing diagnoses (ND), a step of the nursing process that 
helps to organise and direct care, translates human responses ex-
perienced by the customer in relation to their health condition(6). 

The International ND from NANDA International (NAN-
DA-I) “Excess fluid volume” is defined as increased retention 
of isotonic liquids(7). It comprises 25 defining characteristics 
and three related factors(7). 

Studies with patients submitted to haemodialysis have indi-
cated the high prevalence of this nursing diagnosis(8-9), having a 
prevalence of 82% in patients undergoing haemodialysis. More-
over, the following characteristics were significantly associated 
with this diagnosis: agitation, pulmonary congestion, jugular 
distension, oedema, altered electrolytes, weight gain, feed in-
take greater than the debt and adventitious breath sounds(10).

Another study confirmed the above research and suggested 
that water retention is common in haemodialysis patients and 
is associated with worse outcomes, including various heart 
conditions such as tissue ischemia, arrhythmia and sudden 
cardiac death, in addition to acute pulmonary oedema and 
hypertension. Hypertension is an important risk factor for car-
diovascular disease, which is commonly seen in populations 
with declining renal function(11-13).

Accordingly, the onset of renal replacement therapy par-
tially decreases the symptoms of failing kidneys; however, 
high blood pressure levels persist in most patients. The fluid 
overload due to water retention predisposes patients to hyper-
tension and may clinically manifest itself in various problems, 
including peripheral oedema(12).

These patients are often immersed in a disadvantaged social 
class, a problem that may influence non-adherence to treatment 

and consequently in the presence of water retention. A study on 
this issue revealed that CKD occurs mainly in poorer regions, 
with a strong association between low economic development 
and the availability of therapy(14). Additionally, low-income in-
dividuals are more prone to chronic diseases. Therefore, the 
association between chronic diseases, such as diabetes, hy-
pertension, CKD, and socioeconomic factors demonstrate the 
importance of health care in disadvantaged groups, which are 
prevalent in countries where inequalities are evident(15-16).

The main elements of problem-focused nursing diagnoses are 
the defining characteristics and related factors. The defining char-
acteristics correspond to the signs and symptoms presented by 
patients, which should be assessed in a clear and precise manner. 
The related factors are the focus of the nursing intervention(7).

Therefore, recognising the components of Excess fluid volume 
and associating them to sociodemographic and clinical data of pa-
tients submitted to haemodialysis can help nurses planning inter-
ventions targeted towards the needs of patients. Accordingly, we 
aimed to analyse the defining characteristics and related factors to 
Excess fluid volume and its relationship to sociodemographic and 
clinical variables in haemodialysis patients.

METHOD

Ethical aspects
This study has respected the ethical principles of research 

and was approved by the Research Ethics Committee and the 
Presentation Certificate of Appreciation for Ethics. All partici-
pants signed a consent form.

Type of study
This is a cross-sectional study conducted at a university hos-

pital and a dialysis clinic located in a city in Northeast Brazil. 

Sample calculation and sample
The population was composed of individuals with CKD on 

haemodialysis in the places where the data were collected. 
The sample was calculated from the formula n = Zα 2.Se.(1-
Se)/L2.P(17) according to the following parameters: 95% con-
fidence level, conjectured sensitivity of the most important 
bookmarks of 85%, one-half of the length of the confidence 
interval constructed of 10% and a proportion of 50% of adults 
presenting with the diagnosis under study. Therefore, the final 
sample consisted of 100 individuals.

Sample selection
The selection of the patients was by convenience, and partici-

pants were chosen consecutively. Inclusion criteria were the fol-
lowing: patient with CKD; on haemodialysis; at the time of data 
collection, in the first hour of haemodialysis, and aged 18 years 
or older. The exclusion criteria were the following: physical and 
mental conditions that impaired the collection of all instrument 
items.

Collection and instrument data
The data collection instrument was a form developed for the 

study objectives from existing elements in the ND “Excess fluid 
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volume” from NANDA-I. The form was organised as follows: 
demographic data, clinical history, general physical examination 
and sections with the body data and laboratory tests. The labora-
tory data were recorded from the patients’ files.

We conducted training with eight nursing course graduate 
students who conducted the data collection. The training was 
composed of ten hours and was divided into two meetings 
that addressed the following approaches: theme of the study, 
objectives and research method; ND “Excess fluid volume”; 
operational definitions of the defining characteristics; and re-
view of the diagnostic methods of the physical examination. 
The course was taught by a nurse and coordinated by an ad-
viser professor to the project.

Data were collected during December 2012 to April 2013. 
Data were collected during the first hour of a haemodialysis 
session to provide more reliable measurement of body fluids, 
preventing changes in its volume. 

Statistical analysis
To organise the data, a computerised database in Excel 

was developed and contained the defining characteristics 
and related factors of Excess fluid volume and clinical and 
sociodemographic data. Data analysis was conducted with 
IBM SPSS version 20.0 Statistic for Windows and included a 
descriptive and inferential analysis. In the descriptive analy-
sis, we used measures of central tendency and dispersion, 
including the Kolmogorov-Smirnov test for normality of the 
data. For descriptive analysis of quantitative variables, we 
calculated the mean and standard deviation (SD). In the in-
ferential analysis, we used Pearson’s chi-square test, Fisher 
exact test and the Mann-Whitney test to correlate the de-
fining characteristics, related factors and sociodemographic 

and clinical data. We adopted a statistical significance level 
of 5% (p <0.05).

RESULTS

Concerning sociodemographic data, 52% were female, 
57% had a partner and mean age was 51.1 years (SD 16.5). In 
regard to family income, the median was two minimum wages, 
varying from zero to 15 wages (considered R$ 678.00 as the 
Brazilian minimum wage during the survey period). Regarding 
education, the median was 6.5 years of schooling (SD 5.0). 

Regarding the clinical data, patients had a median of 48.0 
months with renal disease (SD 78.9), and the average number 
of months on haemodialysis was 28.0 (SD 53.2). The percent-
ages of subjects with diabetes and hypertension were 81% 
and 30%, respectively.

We identified 23 defining characteristics, which were the fol-
lowing: azotemia (100%), decreased hematocrit (96%), electrolyte 
imbalance (88%), intake exceeds output (88%), anxiety (85%), 
edema (81%), decreased hemoglobin (73%), oliguria (63%), 
blood pressure changes (52%), increased central venous pressure 
(47%), positive hepatojugular reflex  (46%), restlessness (44%), 
pulmonary congestion  (42%), weight gain over short period of 
time (42%), adventitious breath sounds (40%), jugular vein dis-
tension (38%), orthopnea (30%), dyspnea (25%), change in men-
tal status (19%), pleural effusion (15%), anasarca (8%), changes in 
respiratory pattern (4%) and S3 heart sound (2%). Related factors 
included: compromised regulatory mechanism (100%), excess 
sodium intake (100%) and excess fluid intake (88%). 

These associations are shown in Table 1. The hegemonic pres-
ence of the defining characteristic azotemia prevented the use of 
statistical association tests because it had a frequency of 100%.

Table 1 –	 Associations between the defining characteristics of nursing diagnosis “Excess fluid volume” and sociodemographic 
and clinical data of patients with Chronic kidney disease undergoing hemodialysis, Natal, Rio Grande do Norte, 
Brazil, 2014

Defining characteristics Sex Age Marital 
status

Years of 
study

Family 
income Diabetes Hypertension

Chronic 
kidney 
disease 
months

Months of 
treatment

Restlessness a0.652 c0.649 a0.039* c0.385 c0.469 a0.853 a0.725 c0.829 c0.402

Anasarca b0.717 c0.255 b0.072 c0.413 c0.430 b0.374 b0.694 c0.468 c0.401

Anxiety a0.117 c0.101 a0.412 c0.880 c0.174 b1.000 b0.372 c0.368 c0.326

Azotemia - - - - - - - - -

Pulmonary congestion a0.948 c0.627 a0.004* c0.117 c0.269 a0.598 a0.860 c0.983 c0.520

Pleural effusion a0.501 - a0.412 - - b0.291 b0.766 - -

Dyspnea a0.644 c0.417 a0.294 c0.087 c0.486 b0.775 b0.801 c0.446 c0.612

Jugular vein distension a0.255 c0.972 a0.268 c0.299 c0.086 a0.047* a0.048* c0.243 c0.342

Edema a0.653 c0.683 a0.346 c0.324 c0.281 b0.754 a0.344 c0.185 c0.535

Electrolyte imbalance a0.445 c0.664 a0.602 c0.475 c0.897 b0.694 b1.000 c0.694 c0.770

Weight gain over short period of time a0.456 c0.039* a0.097 c0.645 c0.895 a0.613 a0.860 c0.372 c0.604

Decreased haematocrit b0.619 c0.090 b1.000 c0.806 c0.398 b1.000 b1.000 c0.653 c0.087

To be continued
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The defining characteristics that showed significant association 
with sociodemographic and clinical variables were the following: 
restlessness and marital status; Pulmonary congestion and mari-
tal status; jugular vein distension and diabetes and hypertension; 
weight gain over short period of time and age; decreased hemo-
globin and sex; intake exceeds output and months of treatment; 
blood pressure changes and sex; changes in respiratory pattern 
and family income; oliguria and months of CKD and months of 
treatment; adventitious breath sounds and marital status.

The Table 2 present the association between the related 
factors of this ND and sociodemographic and clinical data. . 
Due to the hegemonic presence of the related factors “excess 
sodium intake” and “compromised regulatory mechanism”, it 
was impossible to perform statistical tests of association be-

cause they had a frequency of 100%.
The related factor that was significantly associated with the 

sociodemographic and clinical variables was Excess fluid in-
take and months of treatment.  

DISCUSSION

The nursing diagnosis “Excess fluid volume” is an impor-
tant human response in haemodialysis patients. Excessive 
accumulation of liquids is presented as a complicating fac-
tor of CKD(5-18). Studies have emphasised the importance of 

recognising Excess fluid volume in this clientele, indicating it 
is an independent marker of the effect of interventions(5). 

Therefore, the identification of the defining characteristics 
of the diagnosis “Excess fluid volume” in this population is 
vital to understand the diagnostic inference. According to the 
data obtained in this study, we identified azotemia in 100% 
of the sample. This characteristic is defined as the increased 
concentration of urea and additional nitrogenous wastes in 
the blood(1). According to the literature, although the azotemia 
has been identified in all patients in the sample, this symptom 
can be explained physiologically in some patients with renal 
impairment, regardless of fluid accumulation in the body(10).

Amongst the risk factors that occurred in 100% of the sample, 
the most relevant factors were “compromised regulatory mecha-
nism” and “excessive sodium intake”. The prevalence of com-
promised regulatory mechanisms may be due to the changes in 
renal regulation that chronic renal patients experience(1). 

The occurrence of excessive sodium intake in chronic renal 
disease is due to a dietary intake of sodium higher than the 
recommended consumption, compared to sodium restrictions 
imposed by the disease and treatment. Studies have indicated 
the necessity of using specific amounts in this population be-
cause its excess can be related to increased blood pressure, 
weight gain in a short period and increased mortality in hae-
modialysis clientele(19). Therefore, nursing should conduct 

Defining characteristics Sex Age Marital 
status

Years of 
study

Family 
income Diabetes Hypertension

Chronic 
kidney 
disease 
months

Months of 
treatment

Decreased haemoglobin a0.000* c0.527 a0.527 c0.271 c0.162 a0.617 a0.961 c0.225 c0.390

Intake exceeds output a0.882 c0.567 a0.471 c0.364 c0.259 b1.000 a1.000 c0.052 c0.001*

Change in mental status a0.951 c0.538 a0.669 c0.614 c0.537 b0.516 a0.697 c0.328 c0.243

Blood pressure changes a0.047* c0.223 a0.796 c0.421 c0.431 a0.337 a0.861 c0.557 c0.250

Changes in respiratory pattern b0.619 c0.939 b0.632 c0.123 c0.032* b0.576 b0.313 c0.885 c0.513

Oliguria a0.353 c0.405 a0.970 c0.841 c0.541 a0.298 a0.390 c0.035* c0.000*

Orthopnea a0.541 c0.261 a0.692 c0.107 c0.395 a0.867 a0.341 c0.783 c0.401

Increased central venous pressure a0.564 c0.123 a0.469 c0.138 c0.411 a0.585 a0.359 c0.912 c0.338

Positive hepatojugular reflex a0.664 c0.645 a0.929 c0.684 c0.645 a0.894 a0.220 c0.434 c0.819

Adventitious breath sounds a0.935 c0.437 a0.011* c0.221 c0.380 a0.466 a0.656 c0.830 c0.659

S3 heart sound b1.000 c0.138 b1.000 c0.481 c0.912 b1.000 b1.000 c0.204 c0.253

Note: * Variables that showed significant association; a Chi-square test; b Fisher’s exact test; c Mann-Whitney test. – Variables frequently 100%.

Table 1 (concluded)

Table 2 –	 Associations between related factors of the nursing diagnosis “Excess fluid volume” and sociodemographic and clinical 
data of patients with chronic kidney disease undergoing haemodialysis, Natal, Rio Grande do Norte, Brazil, 2014

Related factors Sex Age Marital 
status

Years of 
study

Family 
income Diabetes Hypertension Chronic kidney 

disease months
Months of 
treatment

Excess fluid intake a0.882 c0.567 a0.471 c0.364 c0.259 b1.000 b1.000 c0.052 c0.001*

Excess sodium intake - - - - - - - - -

Compromised  
regulatory mechanism - - - - - - - - -

Note: * Variables that showed significant association; a Chi-square test; b Fisher’s exact test; c Mann-Whitney test. – Variables frequently 100%.
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Therefore, nursing should provide interventions for the preven-
tion of cardiovascular events associated with CKD, and espe-
cially fluid accumulation, to these patients, particularly women.

Weight gain during a short period of time was significantly 
associated with the age variable. An increase in weight by 
more than 1 kilogram / day suggests fluid retention(20). A study 
showed a significant association between age and weight gain 
and identified an average age of 59 years(27), which is consis-
tent with this study. 

Decreased haemoglobin was significantly associated with 
sex. In this study, 52% of the sample was female. Haemoglo-
bin was decreased in this sample because of declining renal 
function due to lower production of erythropoietin in the kid-
neys, poor survival and increase of toxins in the blood respon-
sible for causing haemolysis in red blood cells(28). The normal 
values for haemoglobin are lower in women compared to men 
(13.5 to 18 g / dl in men and 11.5 to 16.4 g / dl in women)(20), 
which explains the observed association. Accordingly, most 
haemodialysis patients receive drugs that aim to restore the 
decreased erythropoietin in the body; therefore, adherence to 
the treatment regimen is important. 

The defining characteristic “intake exceeds output” and the 
related factor “excess fluid intake” were significantly associ-
ated with the variable “months of treatment”. “Intake exceeds 
output” indicates that the intake of a quantity of liquid in the 
body is more than the amount eliminated(20). 

A study found that adherence to diet control and fluid in-
take has no relationship with psychosocial predictors and the 
perception of health but is related to a set of factors that can 
influence patient compliance in the control of fluid intake, 
and the best indicators are not being recognised to predict this 
behaviour(29). However, a restricted diet can promote distor-
tions in its proper fulfilment.

The variables “months of treatment” and “CKD months” 
were significantly associated with oliguria. This characteristic 
is defined as urinary output less than 400 ml in 24 hours(1). A 
study indicated that this characteristic is an indication of poor 
prognosis and suggested that Excess fluid volume is a predic-
tor for increased mortality of these clients(30). The duration of 
CKD and treatment indicates the presence of complications 
related to progression of renal disease, including oliguria.

Therefore, nurses should educate patients to minimise 
the presence of the defining characteristics and prevent the 
related factors from triggering Excess fluid volume. The so-
ciodemographic and clinical data should also be considered 
to achieve better results, particularly in regard to dietary and 
medication adherence in haemodialysis patients. 

A limitation identified in this study was the focus on the 
population undergoing haemodialysis; we did not consider 
additional populations. Furthermore, the lack of relevant sci-
entific literature that confirms or denies the associations iden-
tified in this study was also considered a limitation. 

CONCLUSION

Based on the results identified in this study, it was con-
cluded that the defining characteristics and related factors of 

health education and promote following the prescribed diet. 
The defining characteristics that were significantly associ-

ated with sociodemographic and clinical data included “rest-
lessness”, “pulmonary congestion” and “adventitious breath 
sounds”, which were significantly associated with marital 
status. The presence of restlessness in these patients should 
be observed by the nurse and confirmed by the patient. This 
symptom can be detected through behavioural changes and 
can be exemplified by irritability, mood swings, agitation and 
impatience. Restlessness may occur due to altered electrolytes, 
especially potassium, in excess fluids(20). Another study dem-
onstrated that restlessness may also be related to the greater 
amount of toxins in the body in end-stage renal disease(21). 

The association of this characteristic to marital status may 
be because people with a marital relationship have greater fi-
nancial and household management concerns. Because most 
of the sample had a partner, the restlessness that occurred due 
to changes in electrolytes was another concern. Therefore, 
nurses must establish friendly communication and a positive 
environment to support these patients.

Adventitious breath sounds can be evaluated at the end of 
inspiration and / or expiration and are more audible in the 
lung bases(20). Studies have asserted that respiratory changes 
are commonly identified in haemodialysis clientele, indicat-
ing the need for greater attention to this characteristic, which 
reflects the presence of dyspnoea. Dyspnoea is reduced after 
a haemodialysis session due to alkalinisation of fluids after 
haemodialysis. Hyperventilation that occurs before haemo-
dialysis is explained by metabolic acidosis due to accumula-
tion of toxins in the blood(22).  

The characteristic changes in respiratory patterns also 
showed a significant association with family income. The 
presence of respiratory characteristics was related to the fluid 
accumulation in the lungs and was caused by blood urea, hy-
poalbuminemia and / or excess fluid volume in haemodialy-
sis clientele(23). Family income, particularly low income, may 
predispose the difficulty in properly following the prescribed 
treatment regimen, which may explain the respiratory chang-
es. Therefore, nursing should consider this information and 
direct actions according to the financial status of the patient. 

The distension of the jugular vein was associated with dia-
betes and hypertension. Cardiovascular manifestations are com-
monly identified in chronic renal patients, and hypertension is 
related to the retention of sodium and fluid or the activation of 
the renin-angiotensin-aldosterone system in this population(24). In 
addition to hypertension, jugular venous distension is an impor-
tant sign of cardiovascular complications due to kidney failure(1). 

In another study, the association of cardiovascular events 
with renal patients was shown to increase mortality rate. 
Therefore, clinical protocols should be created to prioritise 
glycaemic control, blood pressure control and lipid control 
in patients who have heart problems and diabetic patients un-
dergoing haemodialysis(25-26). 

Additionally, blood pressure changes were significantly as-
sociated with the variable sex. The sample was predominantly 
female in this study. Studies have indicated that the occurrence of 
cardiovascular events is more common in women than men(25). 
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Excess fluid volume could be influenced by sociodemograph-
ic and clinical variables in patients undergoing haemodialysis.

Variables that showed significant associations were the fol-
lowing: restlessness and marital status; pulmonary congestion 
and marital status; jugular vein distension with diabetes and 
hypertension; weight gain over short period of time and age; 
decreased hemoglobin and sex; intake exceeds output and 
months of treatment; blood pressure changes and sex; changes 
in respiratory pattern and family income; oliguria and months 

of CKD  and treatment; adventitious breath sounds and mari-
tal status; excess fluid intake and months of treatment.

The identified associations can help direct nursing care 
for Excess fluid volume, and the sociodemographic and clini-
cal factors that may prevent positive results in this popula-
tion should be considered. Therefore, knowledge of these 
associations should influence the care plan development for 
these patients and address the needs and social reality of this 
population.
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