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Abstract
Introduction: The dialysis causes the loss of the nutrients and the elevation of catabolism, thus,
patients in dialysis have at high risk for the loss of body reserves of protein and energy. Objective:
To identify nursing diagnoses of nutrition domain of NANDA International in hemodialysis patients and to correlate them to the socioeconomic and clinical data. Design: Cross-sectional study.
Setting: Performed in a large university hospital in northeastern Brazil. Participants: The first
stage was carried out with 50 patients, selected with the following inclusion criteria: Being hospitalized and undergoing hemodialysis in that hospital; aged 18 years old or over; being conscious
and oriented. Exclusion criteria were patients undergoing hemodialysis in that hospital with external service, pregnant women and patients being treated by plasmapheresis. In the second stage,
participants were three nursing specialists in nephrology and nursing diagnoses. Methods: The
defining characteristics of the nursing diagnoses inserted in the nutrition domain were observed
in patients and then these data were judged by nurses, in order to identify diagnoses present in
each patient. The Chi-square, Fisher’s exact and Mann-Whitney tests were used in the analysis of
the relationship of socioeconomic and clinical data, with an adopted p value of <0.05. Results: The
study identified six diagnoses of nutrition domain with prevalence ≥50% in patients. Among these,
the diagnosis: Risk for impaired liver function, imbalanced nutrition: More than body requirements, risk for deficient fluid volume, readiness for enhanced fluid volume were significantly associated with gender (p = 0.001), origin (p = 0.014), religion (p = 0.046) and income (p = 0.039),
respectively. Conclusion: The variables that showed significant association were risk of impaired
liver function and gender; imbalanced nutrition: More than body requirements and origin requirements; risk for deficient fluid volume and religion; and deficient fluid volume and income.
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1. Introduction
The kidneys are responsible for removing harmful substances for the proper functioning of the body, reabsorbing
vital nutrients, regulating the volume of fluid and electrolytes, and producing hormones [1]-[3]. However, when
the kidneys become unable to perform these functions, the patient develops renal failure, resulting in body damage,
such as fluid retention, electrolyte abnormalities and accumulation of toxic substances [3]. Thus, Chronic Kidney
Disease (CKD) is the slow and progressive decline in renal function, causing the accumulation of metabolic waste
products in the blood [4].
The need for renal replacement therapy is required when the glomerular filtration rate has a value less than 15
ml/minute/1.73 m2 [2]. In Brazil, most people with CKD undergo outpatient hemodialysis (HD), with sessions on
average three times a week and lasting three to four hours [5]. The HD is the blood’s exposure of patient to
extracorporeal circulation, moving through a semipermeable membrane, known as capillary dialyzer filter. The
filtered blood is then returned to the patient free of excess fluids and metabolic products derived [4] [6] [7]. Thus,
the HD aims to compensate for renal dysfunction through depuration of blood by removing excess fluid and
metabolites [8].
The 2013 dialysis census showed that over time there has been an increase in population on dialysis, with
100,397 patients only in 2013, which was an increase of 2.8% over the year 2012, and 89.7% performed hemodialysis (HD). In addition, it was observed that the age group between 19 and 64 years old was the most affected
[5].
The realization of HD led to several changes in the daily lives of patients with CKD and their families, requiring adaptation to treatment. Among the changes are highlighted food and water restrictions and limitations
directed to professional activities, physical and leisure, that is why are identified feelings of revolt in these patients, as well as depressive symptoms and impotence. Thus the hemodialysis treatment, is revealed as a factor
limiting the quality of life of these patients, however, in contrast, this treatment provides an improvement in
their conditions of life/health. Thus, most patients evaluate the achievement of the dialysis treatment as satisfactory [9] [10].
Although prolonging the life of the patient, HD can trigger hemodynamic and nutritional complications, because during this treatment not only undesirable substances are removed, such as urea, but also important substances for the body such as amino acids, peptides, vitamins and glucose [7] [8] [11]. Besides the loss of these
nutrients, the elevation of catabolism occurs during HD. Thus, the HD patients are at high risk for the loss of
body reserves of protein and energy [11].
The index of morbidity and mortality is associated with nutritional status and adequacy of dialysis [8] [12]. It is
stated that these rates are extremely high [13], highlighting mortality with a fee 48% [14].
In this context, the nurse is one of the agents involved in direct assistance to this population, performing an
indispensable role, through the planning and provision of care, in order to prevent complications, reduce anxiety
and stress [15].
Thus, the nurse is able to identify the needs of each client and prescribe a qualified and effective care through
the steps of the nursing process (NP) [16] [17]. The NP stage is responsible for identifying the altered human
response, called Nursing Diagnosis (ND). The ND should be identified based on taxonomy, and the most known
taxonomy is the North American Nursing Association (NANDA International), composed of thirteen domains
[18].
Among these, there is the nutrition domain of NANDA International in the context of patients undergoing HD
[19]-[22]. Diagnostics for the intake, metabolism and hydration are included in this domain [18]. In most studies
on the subject, the focus is mainly on those issues related to hydration [19]-[22]. However, problems related to
overweight and malnutrition are also present and are considered relevant by its repercussions [23].
The occurrence of certain nursing problems in this clientele usually comes from different life contexts in
which they live, as well as from the existing clinical variability. Malnutrition, for example, is related to depres-
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sion, monthly personal income, source of income, age and low level of education [24]. Thus, the relationships
between the socioeconomic or clinical variables and the nursing diagnoses help nursing professionals to focus
on the best care to be provided.
Thus, in view of the above, the authors became interested in developing a study that would help the nurse in
identifying problems entered into the nutrition domain present in the patient on hemodialysis linked to their socioeconomic and clinical context, given the importance of promoting safe, resolute care and supported in their
own scientific knowledge. Thus, the aim of the study was to identify the nutrition domain of nursing diagnoses
of NANDA International in patients undergoing hemodialysis (HD) and correlate them to the socioeconomic
and clinical data.

2. Method
2.1. Design and Setting
Cross-sectional study conducted in a large teaching hospital in northeastern Brazil.

2.2. Sample Calculation and Sample
The population consisted of 210 patients, from January 2012 to January 2013. The sample was calculated based
on the formula for finite populations, considering a confidence level of 95%, sample error of 12% and a conservative value for the prevalence of patients with nursing diagnoses of 50%. From this, it was identified a sample of 50 patients.

2.3. Sample Selection
Sampling was chosen by convenience of consecutive type, with the following inclusion criteria: being hospitalized and undergoing hemodialysis in that hospital; aged 18 years old or over; being conscious and oriented. Exclusion criteria were patients undergoing hemodialysis in that hospital with external service, pregnant women
and patients being treated with plasmapheresis.

2.4. Data Collection and Instrument
Data collection took place from December 2013 to May 2014 during HD sessions, and was held by the researcher and four undergraduate research scholars. The collectors received six hours of training, divided into
two stages: 1) lecture on the subject of study, objectives, methodology and the ND of the nutrition domain of
NANDA International [25]; 2) detailed discussion of instrument and practice of physical examination.
The collection instrument was a form of history and physical examination, which was adapted from a study of
nursing diagnoses in patients undergoing hemodialysis [26]. It is noteworthy that the appearance of the instrument was validated by two specialist nurses in nursing diagnoses and/or nephrology, belonging to the research
group Relief and Epidemiology Practices in Health and Nursing (PAESE) of the Federal University of northeastern Brazil.
It is noteworthy that among the diagnoses that make up the nutrition domain, four were not addressed in the
collection instrument, because of the profile of the studied clientele. Diagnoses were: insufficient breast milk,
ineffective infant feeding pattern, neonatal jaundice and risk for neonatal jaundice.
The collected data were grouped into 50 worksheets in Microsoft Excel 2010 Officer for each patient, containing, in each of these, defining characteristics, related factors and risk related to 13 diagnoses.

2.5. Diagnostic Inference
Subsequently, the 50 worksheets were sent to specialist nurses in nursing diagnoses and/or nephrology, in order
to judge the presence or absence of the 13 diagnoses in the studied clientele from the previously reported clinical
indicators.
Six experts were intentionally invited to participate in the study. They underwent training, and then an evaluation of the diagnostic capacity. At that time, 12 fictitious case histories were randomly distributed to participants,
who responded the clinical cases three times each, at different times, totaling 36 evaluations.
Finally, to verify the performance of experts as diagnosticians, it was applied the Kappa test to check the level
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of agreement of these in relation to the assessed diagnoses, and then three specialists were selected after application of the test for diagnostic inference. Kappa is an index designed to measure only the correlation between
pairs. So, three diagnosticians were selected, those who obtained almost perfect agreement (0.80 - 1.00).
Therefore, to obtain only the responses of experts, these were compared and. in case of disagreement, it was
applied the rule of the majority, considering the diagnosis present when two of the three diagnosticians identified it as present. This inference occurred in the period from July to August 2014.

2.6. Data Analysis
For analysis of socioeconomic and clinical data, the descriptive statistics was applied and the relative and absolute frequencies, mean, standard deviation, median, maximum and minimum were evaluated. The KolmogorovSmirnov test was also applied, in order to verify the normality of the data (p < 0.05). To analyze the statistical
association between Chi-square, Fisher’s exact and Mann-Whitney tests were used, and it was adopted p value <
0.05.

2.7. Ethics Approval
The research project was approved by the Research Ethics Committee of the institution responsible for the research, with opinion number 392,535 and Certificate of Presentation for Ethical Consideration number
18710613.4.00005537. It is noteworthy that patients and specialists were consulted about their interest in participating in the research and informed about the study objectives, methodological procedures, risks, making
them aware of confidentiality given to information and identities. So those who expressed interest, was made the
request to give consent of the study, by reading and subsequent signing of the Terms of Informed Consent.

3. Results
Most patients interviewed were female (62%), had a partner (54%), had some religion (80%), came from the
country towns (76%) and underwent the classic hemodialysis type (92%). Regarding age, the average was 47.5
years old (±14.61), with a minimum of 19 and maximum of 80. With respect to years of study, there was a median of five years. The income showed a median of 1.5 minimum salaries. Concerning hemodialysis data, 86%
of patients had a diagnosis of CKD, with a median of 27 months of diagnosis, 10.5 months of HD and 4 hours of
dialysis duration.
Concerning the prevalence of nursing diagnoses of nutrition domain, the risk for electrolyte imbalance was
present in 100% (n = 50) of patients, the risk for unstable blood glucose level and excess fluid volume was
present in 90% (n = 45) readiness for enhanced fluid balance in 86% (n = 43), readiness for enhanced nutrition
in 80% (n = 40), the risk for deficient fluid volume in 76% (n = 43), impaired swallowing in 50% (n = 25) risk
for imbalanced fluid volume by 44% (n = 22), imbalanced nutrition: more than body requirements in 38% (n =
19), risk for impaired liver function in 34% (n = 17), imbalanced nutrition: less than body requirements in 32%
(n = 16), risk for imbalanced nutrition: more than body requirements in 22% (n = 11) and deficient fluid volume
in 2% (n = 1).
Regarding the association between the socioeconomic and clinical variables and the nursing diagnoses of the
nutrition domain of NANDA International, imbalanced nutrition: more than body requirements was significantly
associated with the variable origin (p = 0.014), being prevalent in patients from country towns. Diagnosis risk
for impaired liver function was associated with gender (p = 0.001) and showed prevalence for males. Risk for
deficient fluid volume had significant association with religion (p = 0.046), being mostly associated to individuals practicing some religion. Finally, readiness for enhanced fluid volume and family income (p = 0.039)
showed a statistically significant association, with an income of 1.5 minimum wage, as shown in Table 1.

4. Discussion
Concerning the socioeconomic characterization, the study found that most HD patients were female, aged between 19 and 80 years old, had a partner, came from the country towns, had some religion, most were retired or
received pension and had few years of study, with a median of five years. This data corroborate the results of
research addressing a similar theme [18].
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Table 1. Distribution of association between the nursing diagnoses of nutrition domain of NANDA International and the socioeconomic and clinical variables of hemodialysis patients. Natal/RN, 2016.
Years Family Time Time Duration Type
Marital
Gender
Religion Origin
of study income of RD of HD of HD of HD
status

Nursing diagnoses

Age

Impaired swallowing

0.3511

0.1591

0.1941

0.7121 0.5181

0.7281

0.6952

0.3823

0.1563

1.0003

0.5083

Imbalanced nutrition:
more than body requirements

0.6171

0.7701

0.9501

0.8811 0.8461

0.0851

0.5072

0.8953

0.8793

0.5792

0.0142

Risk for imbalanced nutrition:
more than body requirements

0.0521

0.3761

0.1901

0.9721 0.6141

0.0501

0.3572

0.4052

0.9673

0.6182

0.4722

Imbalanced nutrition:
less than body requirements

0.7001

0.1831

0.8961

0.9091 0.7981

0.8181

0.0912

0.5663

0.6973

0.4002

0.1202

Readiness for enhanced nutrition 0.8181

0.3531

0.3411

0.3491 0.1361

0.8801

0.3972

0.1732

0.0892

0.3492

0.5512

Risk for impaired liver function

0.4241

0.9921

0.600

0.276 0.228

0.799

0.4202

0.0013

0.2763

0.4612

0.3502

Risk for unstable
blood glucose level

0.7061

0.0871

0.3271

0.1151 0.2961

0.3941

0.6472

0.3552

0.5782

0.3112

0.2372

Risk for electrolyte imbalance

-

-

-

-

-

-

-

-

-

Readiness for
enhanced fluid balance

0.8911

0.5101

0.0391

0.8481 0.8271

0.8271

0.5362

0.1662

0.4072

0.1872

0.1262

Deficient fluid volume

0.8401

0.3601

0.2401

0.8801 0.8401

0.8001

0.9202

0.6202

0.5402

0.8002

0.7602

Risk for deficient fluid volume

0.6011

0.7751

0.9621

0.1551 0.3701

0.5001

0.6792

0.2382

0.0943

0.0462

0.3062

Excess fluid volume

0.2671

0.1591

0.4881

0.6831 0.8511

0.3941

0.6472

0.6382

0.2292

0.3112

0.6552

Risk for imbalanced fluid volume 0.6391

0.4851

0.5811

0.4681 0.5351

0.8821

0.5982

0.1213

0.5223

0.2162

0.3932

-

-

1

Mann-Whitney U test; 2Fisher’s exact test; 3Chi-square test.

On the income, the study reveals that this is directly related to the clinical treatment of the patient. Thus, patients with monthly personal income below one minimum wage are more likely to develop malnutrition, and are
1.5 to 4.2 more likely to have this diagnosis than those who earn more than one minimum wage. In terms of occupation, the retired patients are 1.3 to 5.9 more likely to acquire malnutrition than those who had other sources
as main income. And finally, regarding education, illiterates were more likely to develop malnutrition compared
those with complete/incomplete higher education [24].
The percentage of malnourished patients in the final stages of the disease is between 40% and 70% according to
a study on the topic [27]. The percentage of this problem was identified in a smaller amount, 32% in this study.
This variation is due to the use of different methods used for nutritional assessment and population characteristics,
being related, among others, loss of appetite, dysgeusia, impaired digestion and absorption, metabolic acidosis and
emotional stress [27].
Malnutrition can also be explained by considering the hemodialysis treatment, where smaller molecules like
urea, glucose, sodium and potassium, present in the blood pass through the membrane of the dialyser is removed,
larger molecules also are removed, substances essential to the body, and amino acids, peptides and vitamins [7]
[8].
Thus, the HD procedure interferes with protein metabolism by loss of amino acids from 6 to 12 grams per
hemodialysis, which comes to be reduced between 20% and 50% after each HD [28]. Low albumin levels are
associated with increased mortality for patients on hemodialysis. Thus, dietary changes to promote greater protein
intake to improve the nutritional status of these patients should be suggested [29].
Are also lost glucose molecules whose molecular weight is too small, facilitating your displacement of the
membrane of capillary [30]. These losses can vary from 15grams to 30 grams of glucose per hemodialysis, which
entails energy loss, as evidenced per episodes of hypoglycemia [31] [32]. To control hypoglycemia are needed as
nursing measures: monitor blood glucose levels and provide simple carbohydrates at the time of dialysis [33].
The risk for unstable blood glucose level was present in 90% of the sample. Thus, a study on complications
during dialysis showed a frequency of 62.37% of hypoglycemia compared to other complications [31]. In contrast, a survey showed a low rate for this diagnosis: only 9% of patients had risk for unstable blood glucose level
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[34]. However, despite the low prevalence of association between diabetes and hypoglycemia in some studies, it
is important to consider it because of the large number of hemodialysis patients with diabetes.
Furthermore, research shows that many of these individuals are sedentary [35], which contributes to the increase in obesity, factors directly related to insulin resistance, thereby contributing to the onset of this nursing
diagnosis in the patients studied, which have a greater tendency to changes in blood glucose level [36].
Added to this, are highlights the feelings of loss, frustration and limitations of treatment and disease that are
related to mental and emotional aspects. The burden of treatment may be expressed by feelings of worthlessness,
devaluation and depression evidenced by impairment of quality of life of these patients [37]. Thus, renal failure
patients on hemodialysis experience psychological stress situations that may affect the blood glucose levels.
This perspective, the nurse must be alert to stressful situations experienced by these patients, as well as monitoring of blood glucose levels [31].
The diagnosis of risk for electrolyte imbalance was present in 100% of patients in this study and therefore it
was not possible to apply statistical tests. Similar result was identified in a survey conducted in HD units in Belo
Horizonte [34]. In this respect, it is observed that the kidney patient commonly has glomerular, tubular and endocrine functions of kidneys impaired. These organs do not perform effectively blood filtration, triggering an
imbalance in electrolytes rate [1]. Thus, it is assumed that these patients have a higher risk for the development
of electrolyte imbalance.
In this context, effective measures are needed performed by the nurses for the control of electrolytes, especially sodium, in these individuals. In study about the self-care measures undertaken by HD patients to manage
restrictions of sodium and fluids in the diet, indicates as main measures: Avoid instant products and Asian food,
do not put salt on the table, reduction of salt the food cooking, to avoid foods with very salt [38].
The excess fluid volume was prevalent in most of the studied clientele, corroborating study on the prevalence
of this diagnosis with similar clientele, which showed an 82% rate. That research also highlighted as main clinical symptoms linked to this diagnosis: edema, weight gain, pulmonary congestion and abnormal breath sounds
[19]. For this nursing problem the following nursing activities must be performed: monitor the intake and output
of fluids, checking vital signs and to weight the pacient before and after hemodialysis [33].
The presence of the nursing diagnoses readiness for enhanced fluid balance and readiness for enhanced nutrition, which had prevalence of 86% and 80%, respectively, can be directly related to the guidelines provided by
health professionals to these patients. A survey conducted in 12 dialysis clinics noted that all guidance provided
to patients were directed to the water and nutrient restriction, and that 49.9% of subjects reported following
these recommendations [24]. In this context, educational activities performed by nurses are essential for the patient to understand their health-disease process and consequently have a good acceptance and adherence to
treatment [39].
The risk for deficient fluid volume had a percentage of 76%, but, in the literature, nothing was found to justify
the presence of this diagnosis. Thus, its high prevalence may be related to the presence of risk factors such as
deficiency of knowledge, failure of regulatory mechanisms and fluid loss by abnormal pathways [25]. Among
the nursing activities that can be applied to this diagnosis are: monitoring the intake and output of fluids, monitor water loss, check vital signs, measure weight, position the patient in the Trendelenburg position when hypotension, and guide the patient and/or family on measures for the treatment of hypovolemia [33].
Thus, with regard to diagnoses identified in this study with frequencies greater than 50%, they were found in
studies with similar population [22] [34] [40].
In this study, we could also see some significant statistical associations. One of those was between the ND
risk for impaired liver function and gender, in which male was dominant in this clientele. In this aspect, a crosssectional study conducted in an Occupational Health Care Service at a public university found that males had the
highest rates for the standard group of risk and harmful alcohol consumption and probable alcohol dependence,
with a percentage of 65.9%% [41]. This may have contributed to the emergence of this diagnosis.
Another association occurs between the ND imbalanced nutrition: More than body requirements and the variable origin, in which most individuals come from country towns. This association may be related to the cultural issue, since these individuals usually have higher calorie eating habits and have little access to information
about appropriate diet. In addition, a study indicated that this ND is linked to physical inactivity and poor eating
habits. It is the nurse’s role to guide the patient regarding diet according to the possibilities and customs of each
patient [42].
For this problem of nursing, nursing interventions listed are: control of eating disorders, performing the fol-
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lowing activities: consult a nutritionist to determine daily caloric intake required to achieve and/or maintain
ideal weight, teach and reinforce patient information on good nutrition, to monitoring of daily intake of highcalorie foods, offer support to the patient as part of new eating habits and monitor the patient's weight routine.
Another positive intervention for weight loss would be do exercises, with the following activities: encourage the
person to get exercise, assist the patient to establish short and long term goals for your exercise program, report
on the health benefits and physiological effects of exercise, counseling on the frequency, duration and intensity
of exercise and monitor patient compliance [33].
Regarding the diagnosis risk for deficient fluid volume, this was associated with religion, and most of the individuals had some religion. Study claims that religion is an important issue for the health of hemodialysis patient, because it is related to increased quality of life and better coping with the disease [43].
Finally, there was association between readiness for enhanced fluid balance and family income, but it was not
found in the literature any justification for such an association.
Given the above, it is up to the nurse to remain attentive to the clinical indicators of this population and their
relationship with socioeconomic and clinical factors, in order to solve health problems, especially with regard to
nutritional changes involving this clientele.

5. Conclusions
This study identified the diagnoses of the domain nutrition of NANDA International with higher prevalence in
patients undergoing hemodialysis, namely: Risk for electrolyte imbalance, risk for unstable blood glucose level,
excess fluid volume, readiness for enhanced fluid balance, readiness for enhanced nutrition and risk for deficient
fluid volume.
It is noteworthy that the ND: Risk for impaired liver function, imbalanced nutrition: More than body requirements, risk for deficient fluid volume, and readiness for enhanced fluid balance were significantly associated
with gender, origin, religion and income respectively.
From the above, it is evident that there is a high prevalence of this domain in patients undergoing hemodialysis, and that a relationship exists between these diagnoses and the socioeconomic and clinical variables. Therefore, it is imperative that nurses recognize these problems in their social and clinical context, with a view to elucidating them efficiently.
Thus, the conduction of studies that deal with the identification of specific nursing diagnoses for certain
clientele favors the decision making performed by nurses in clinical practice, so that the diagnostic inference is
fast and accurate front to the individual’s needs.
This study was limited by the shortage of studies on the nutrition domain and HD patients. Thus, it is suggested the development of more studies on this domain of NANDA International, keeping in view the importance and impact of nursing diagnoses included in this domain.
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