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COMPLICATIONS IN PATIENTS WITH CHRONIC RENAL FAILURE
UNDERGOING HEMODIALYSIS*
Jéssica Dantas de Sá Tinôco¹, Maria das Graças Mariano Nunes de Paiva2, Kadyjina Daiane Batista Lúcio3,
Raissa Lopes Pinheiro4, Beatriz Medeiros de Macedo3, Ana Luisa Brandão de Carvalho Lira5

ABSTRACT: The present study aimed to identify complications in patients with chronic renal failure undergoing
hemodialysis and correlate them to socio-demographic and clinical factors. Cross-sectional study with 200
patients conducted in a nephrology clinic in the Northeast of Brazil. Data was collected in March and April
2015 through a structure questionnaire completed by the participants. Chi-square and Fisher’s Exact tests
were performed in inferential analysis, and Mann-Whitney U test was used to assess the relationship between
categorical (nominal) and numerical variables. The statistically significant associations were hypotension with
age, gender and interdialytic weight gain; chills with gender and interdialytic weight gain; vomiting with gender,
dialysis site and Kt/V; headache with gender and age; dizziness with years of schooling, religious belief and
interdialytic weight gain; arrhythmia and age; diarrhea and length of time on dialysis treatment; abdominal pain
and interdialytic weight gain; sweating and age. It is concluded that complications during hemodialysis can be
affected by socio-demographic and clinical factors.
DESCRIPTORS: Nursing; Renal dialysis; Complications; Renal failure; Health profile.
COMPLICAÇÕES EM PACIENTES RENAIS CRÔNICOS SUBMETIDOS À HEMODIÁLISE
RESUMO: Objetivou identificar as complicações em pacientes renais crônicos submetidos à hemodiálise e correlacioná-las aos
fatores sociodemográficos e clínicos. Estudo transversal, com 200 pacientes em uma clínica de nefrologia no Nordeste do Brasil.
Utilizou-se um formulário para a coleta de dados, que ocorreu durante março e abril de 2015. Na análise inferencial, foram aplicados
testes de Qui-Quadrado e Exato de Fisher, e U de Mann-Whitney, na associação entre variáveis nominais e numéricas. As associações
estatísticas foram: hipotensão com idade, sexo e ganho de peso interdialítico; calafrios com sexo e ganho de peso interdialítico;
vômito com sexo, sítio de diálise e KT/V; cefaleia com sexo e idade; tontura com anos de estudo, religião e ganho de peso interdialítico;
arritmia e idade; diarreia e tempo de hemodiálise; dor abdominal e ganho de peso interdialítico; sudorese e idade. Conclui-se que
complicações durante a hemodiálise podem sofrer influência de fatores sociodemográficos e clínicos.
DESCRITORES: Enfermagem; Diálise renal; Complicações; Insuficiência renal; Perfil de saúde.

COMPLICACIONES EN PACIENTES RENALES CRÓNICOS SOMETIDOS A HEMODIÁLISIS
RESUMEN: Se objetivó identificar complicaciones en pacientes renales crónicos sometidos a hemodiálisis y correlacionarlos a
factores sociodemográficos y clínicos. Estudio transversal, con 200 pacientes en clínica de nefrología del Nordeste de Brasil. Se
aplicó formulario para recolección de datos, realizada durante marzo y abril de 2015. Para análisis inferencial fueron aplicados tests
de Chi-cuadrado y Exacto de Fisher, y U de Mann-Whitney para asociación entre variables nominales y numéricas. Las asociaciones
estadísticas fueron: hipotensión con edad, sexo e incremento de peso interdialítico; escalofríos con sexo e incremento de peso
interdialítico; vómitos con sexo, sitio de la diálisis y KT/V; cefalea con sexo y edad; mareos con años de escolarización, religión
e incremento de peso interdialítico; arritmia y edad; diarrea y tiempo de hemodiálisis; dolor abdominal e incremento de peso
interdialítico; sudoración y edad. Se concluye en que las complicaciones durante la hemodiálisis pueden resultar influidas por
factores sociodemográficos y clínicos.
DESCRIPTORES: Enfermería; Diálisis Renal; Complicaciones; Insuficiencia Renal; Perfil de Salud.
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INTRODUCTION
End Stage Renal Disease (ESRD) is characterized by progressive and irreversible loss of renal
functions, resulting in severe metabolic disorders (1). Hemodialysis (HD) is the most common renal
replacement therapy in the world, as well as in Brazil, where 90% of the patients with ESRD undergo
dialysis (2).
Despite its benefits to patients, HD involves several complications related to the elimination of
uremic solutes, water and electrolytes, to the patient’s response and to dialysis. These complications
increase the morbidity and mortality of renal patients on hemodialysis (3-4).
According to the literature (5-6) the main complications are muscle cramp, pruritus and headache.
Also, complications with lower prevalence include abdominal pain, hypotension, hypertension,
vomiting, short-term weight gain and constipation (6).
Since the literature shows different prevalence rates of the main complications, the incidence of
these complications must be accurately measured, taking into consideration the context of the patients.
Thus, further studies should be developed to identify the prevalence of these complications, as well as
to relate them to socio-demographic and clinical factors.
Moreover, it is necessary to relate the complications to the socio-demographic and clinical
characteristics of the patients, which implies a greater participation of the health professionals,
especially nurses, in this process. Based on these elements, the nursing staff will consider the patient’s
social aspects in the planning of care and preventive measures. Some authors (7) stress the importance
of such approach, as it allows the allocation of health care services to the most vulnerable clients,
contributing to a better quality of life and lower hospital costs.
Therefore, the following questions were posed: What are the complications faced by patients
with chronic renal failure undergoing hemodialysis? Are these complications influenced by sociodemographic and clinical factors? Based on these questions, the present study aims to identify
complications patients with chronic renal failure undergoing hemodialysis and correlate them with
socio-demographic and clinical factors.
METHOD
Cross-sectional study conducted at a nephrology reference clinic in the Northeastern region of
Brazil. Convenience sampling was used, with the participants consecutively selected in order of
appearance, in the months of March and April 2015.
The population was composed of 300 patients undergoing hemodialysis treatment at the referred
clinic. Sample calculation was based on the sample size equation for determination of finite populations,
considering a 95% confidence level (Zα = 1.96), sample error of 5%, a population of 300 patients and the
conservative value of 50% of prevalence. A sample of 168 patients was obtained, which was rounded
to 200 individuals.
The inclusion criteria were as follows: patients aged 18 years or over, undergoing dialysis in the
referred dialysis unit. The exclusion criteria were individuals with difficult verbal communication that
made data collection impossible and patients disoriented in time and space.
A structured questionnaire with questions about socio-demographic and clinical data and the
complications experienced by the patients during hemodialysis was used as a data collection
instrument. The questionnaire was submitted to validation of content and appearance by six nurses
with nephrology nursing practice. The suggestions made by these professionals were incorporated
into the final questionnaire.
In the pre-testing stage, 20 patients with chronic renal failure undergoing hemodialysis. completed
the structured questionnaire. There was no need for cultural adaptation of the tool. Thus, the patients
who participated in the pre-testing stage were included in the study sample.
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The data was collected by previously trained researchers, who conducted the interviews with the
patients who were undergoing dialysis.
A database was created for recording socio-demographic and clinical data, as well as the identified
complications. For data analysis, the statistical software IBM SPSS Statistic® was used to generate
absolute and relative frequencies, as well as measures of central tendency and dispersion. Normality
was identified by the Kolmogorov-Smirnov test. For inferential analysis and association between the
nominal variables, Chi-Square and Fisher’s Exact tests were performed, and Mann-Whitney U test was
used to assess the relationship between categorical and numerical variables. The level of significance
was 5% (p <0.05).
The study was approved by the Research Ethics Committee of the nephrology clinic where it was
conducted, under no 387.837.
RESULTS
Of the total number of patients interviewed, 102 (51%) were female; 107 (53.5%) lived with a partner;
173 (86.5%) had religious beliefs; 108 (54%) lived in the inland of the state and were in average 55 years
old. They had completed in average 8.69 years of schooling, and the family income was 3.76 minimum
wages.
Regarding clinical data, the time elapsed since diagnosis of chronic renal failure was 7.9 years and
the patients have been undergoing hemodialysis for 5.6 years. Arteriovenous fistula (AVF) was the
venous access for hemodialysis in 150 (75%) of the patients interviewed. The participants had a mean
interdialytic weight gain of 1.92 kg and Kt/V (method that assesses adequacy of dialysis) of 1.21.
The main complications reported by the patients during hemodialysis were cramps (149; 74.5%),
hypotension (141; 70.5%), chills (104; 52%), vomiting (77; 38.5%), headache (71; 35.5%), dizziness (70;
35%), hypertension (48; 24%) and arrhythmia (40; 20%). Complications such as nausea, convulsions,
diarrhea and abdominal pain were frequent in only two patients (1%) of the sample. Sleepiness, mental
distress, sweating, weakness, shortness of breath, numbness, body aches and tremors accounted for
0.5% of complications.
Table 1 shows the association between the complications of patients with chronic renal failure
during hemodialysis and socio-demographic/clinical data.

Table 1 – Analysis of the association between socio-demographic and clinical data and complications during
hemodialysis in chronic renal patients. Natal, RN, Brazil, 2017 (continues)
Complications

Gender

Age

Marital Income
Status

Schooling Origin Religion

Time
CRF†

Time
HD

Site
Weight
Dialysis
gain

KT|V

Cramp

0.748§

0.210¥

0.926§

0.912¥

0.653¥

0.635§

0.371§

0.416¥

0.806¥

0.124§

0.128¥

0.343¥

Hypotension

0.028§*

0.014¥*

0.09§

0.098¥

0.054¥

0.374§

0.661§

0.732¥

0.832¥

0.495§

0.001¥*

0.063¥

Chills

0.046§*

0.148¥

0.856§

0.932¥

0.630¥

0.276§

0.667§

0.714¥

0.684¥

0.393§

0.026¥*

0.586¥

Vomiting

0.005§*

0.720¥

0.955§

0.479¥

0.185¥

0.114§

0.495§

0.055¥

0.300¥

0.043§*

0.129¥

0.020¥*

Headache

0.021§*

0.003¥*

0.770§

0.178¥

0.401¥

0.691§

0.541§

0.116¥

0.357¥

0.420§

0.766¥

0.361¥

Dizziness

0.202§

0.787¥

0.466§

0.426¥

0.018¥*

0.963§

0.048§*

0.520¥

0.786¥

0.112§

0.049¥*

0.356¥

HA‡

0.249§

0.5913

0.577§

0.860¥

0.378¥

0.760§

0.473§

0.496¥

0.625¥

0.617§

0.064¥

0.431¥

Arrythmia

0.203§

0.012¥*

0.887§

0.909¥

0.834¥

0.395§

0.756§

0.618¥

0.191¥

0.278§

0.762¥

0.937¥

Nausea

0741¶

0.109¥

0.715¶

0.814¥

0.256¥

0.710¶

0.252¶

0.476¥

0.985¥

0.584¶

0.661¥

0.166¥

Convulsions

0.741¶

0.743¥

0.715¶

0.356¥

0.153¥

0.290¶

0.748¶

0.476¥

0.418¥

0.416¶

0.204¥

0.519¥

Diarrhea

0.259¶

0.444¥

0.715¶

0.399¥

0.514¥

0.290¶

0.748¶

0.642¥

0.003¥*

0.054¶

0.073¥

0.519¥

Abdominal
pain

0.259¶

0.472¥

0.715¶

0.946¥

0.604¥

0.710¶

0.748¶

0.955¥

0.227¥

0.054¶

0.009¥*

0.618¥

Sleepiness

0.510¶

0.360¥

0.535¶

0.350¥

0.520¥

0.540¶

0.865¶

0.633¥

0.580¥

0.765¶

0.890¥

0.221¥
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Mental
distress

0.510¶

0.06¥

0.465¶

0.920¥

0.100¥

0.540¶

0.865¶

0.633¥

0.790¥

0.765¶

0.890¥

0.784¥

Sweating

0.490¶

0.020¥

0.465¶

0.520¥

0.770¥

0.540¶

0.135¶

0.503¥

0.440¥

0.235¶

0.890¥

0.221¥

Weakness

0.510¶

0.790¥

0.535¶

0.520¥

0.550¥

0.460¶

0.865¶

0.503¥

0.580¥

0.765¶

0.100¥

0.784¥

Shortness of
breath

0.490¶

0.740¥

0.535¶

0.350¥

0.770¥

0.540¶

0.865¶

0.191¥

0.090¥

0.235¶

0.890¥

0.784¥

Numbness

0.510¶

0.390¥

0.535¶

0.520¥

0.840¥

0.540¶

0.865¶

0.683¥

0.930¥

0.765¶

0.890¥

0.784¥

Pain

0.510¶

0.110¥

0.465¶

0.180¥

0.120¥

0.540¶

0.865¶

0.181¥

0.790¥

0.765¶

0.450¥

0.784¥

Tremors

0.510¶

0.090¥

0.465¶

0.400¥

0.550¥

0.460¶

0.865¶

0.081¥

0.080¥

0.235¶

0.890¥

0.784¥

Legend: †CRF – Chronic Renal Failure; ‡AH– Arterial Hypertension; §Chi-Square Test; ¶Fisher’s exact test; ¥ Mann-Whitney
U test *Variables with statistically significant association.

Complications and socio-demographic factors that showed statistically significant associations were
hypotension and age (p = 0.028), hypotension and gender (p = 0.014), hypotension and interdialytic
weight gain (p = 0.001), chills and gender (p = 0.046), chills and interdialytic weight gain (p = 0.026);
vomiting and dialysis site (p = 0.043), vomiting and Kt / V (p = 0.020); headache and gender (p = 0.021),
headache and age (p = 0.003); dizziness and years of schooling (p = 0.018), dizziness and religion (p =
0.048), dizziness and interdialytic weight gain (p = 0.049); arrhythmia and age (p = 0.012); diarrhea and
number of years patients have been undergoing dialysis (p = 0.003); abdominal pain and interdialytic
weight gain (p = 0.009); and sweating and age (p = 0.020).
DISCUSSION
Complications related to ESRD and hemodialysis are important factors to be monitored and
prevented, since, depending on their intensity, they can lead to serious consequences and reduce the
quality of life of patients with ESRD (8).
Hypotension was a frequent complication in the study population, contrasting with the literature(6),
where it is addressed as a secondary complication. This is a compensatory cardiovascular response
during dialysis that occurs when ultrafiltration rate exceeds the refilling rate (9). The rapid removal of
osmotically active substances and the delayed balance in intracellular compartments cause temporary
decrease in plasma osmolality, justifying hypotension episodes (10).
This complication was associated with age, gender and interdialytic weight gain in renal patients.
One study (11) describes hypotension as one of the main acute complications during hemodialysis,
identifying its prevalence in 50% of the female patients with an average age of 47 years and undergoing
hemodialysis, corroborating the data of the present study (11). As for weight gain, patients with excess
fluid are more prone to lower blood pressure due to greater removal of fluid and electrolytes during
the sessions, especially if the volume of ultrafiltration is rapid or excessive (12).
In this regard, patients undergoing dialysis, especially female adults who experienced weight gain
in a short period of time, reflect the increased vulnerability for complications such as hypotension. The
identified associations reflect the need for nurses to promote health education, providing guidance
to patients on the observation of the prescribed diet, especially those with the aforementioned
characteristics, in order to avoid such complication.
Chills are generally associated with vascular access infections related to pyrogenic reactions,
disinfection of the hemodialysis machine and water treatment (10). One study reports the occurrence
of chills related to infection in 60% of the respondents, recommending the beginning of antibiotic use
since the first episode of this complication (13).
Chills showed a statistically significant association with the variables gender and interdialytic weight
gain, and female gender prevailed among the participants. Corroborating the relationship of this
complication with gender, a study revealed the occurrence of chills, especially in female patients (14).
http://dx.doi.org/10.5380/ce.v22i4.52907
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Chills are associated with musculoskeletal changes in patients submitted to hemodialysis, especially
in women (11).
No studies demonstrating direct association between chills and interdialytic weight gain were
identified. However, one study has shown that this clinical data accounts for many of the complications
during the hemodialysis session (14). Therefore, female patients with interdialytic weight gain are
more vulnerable to chills, and it is necessary to promote effective interventions in order to avoid the
occurrence of the referred complication, which has strong impact on quality of life of dialytic patients.
Vomiting had a statistically significant association with gender, dialysis site and Kt/V. Episodes of
vomiting during hemodialysis have multiple causes, such as increased dialysate sodium and calcium
concentrations and gastroparesis (10). Vomiting was more severe in women (15).
Regarding the association between vomiting and Kt /V, no studies demonstrating this association
were found. However, we stress the importance of maintaining hemodialysis at appropriate levels in
accordance with the guidelines of the National Kidney Foundation Disease Outcomes Quality Initiative,
which recommend a Kt/V value higher than 1.2 to reduce the occurrence of complications during the
sessions (16).
Headache was also cited as a complication observed during dialysis, with a statistically significant
association with the variables gender and age. This complication was reported by some authors as one
of the most frequent among patients on dialysis (10). Headache can be caused by the stress faced by
patients undergoing dialysis and is related to the decrease in magnesium levels and increase of sodium
levels in the pre- and post-dialysis periods (17).
Regarding gender, the literature (18) shows that headache occurs predominantly in males, not
corroborating the association found in the present study. Regarding the association with age, another
study cited headache as one of the main complications of hemodialysis in older patients (19).
Despite divergent data, other studies mentioned pain, especially headache, as an important acute
complication in hemodialysis, especially in females, since women are more vulnerable to painful
musculoskeletal disorders. It should be stressed that pain perception varies among individuals, and
involves many factors. Thus, a holistic, comprehensive assessment of the pain of patients undergoing
hemodialysis, especially women, is necessary (11).
Dizziness showed a statistically significant association with the number of years of schooling,
religious belief and interdialytic weight gain. Dizziness is related to episodes of hypotension caused
by fluid intake restrictions during the procedure, especially when there is excessive increase in weight
between the sessions (20).
A study with hemodialysis patients showed that 74.3% (n = 26) of the respondents had not concluded
elementary school (21), which made it difficult for these patients to understand the information related
to the disease and treatment. This was a preponderant factor for reducing adherence to treatment (7).
Religion was included as a relevant socio-demographic characteristic because patients in dialysis
with religious beliefs had a better quality of life compared to those who did not have religious beliefs(22).
On the other hand, another study (23) that investigated the religious beliefs of people undergoing
hemodialysis found that less religious patients were more likely to adhere to treatment. This was
explained by the fact that individuals who have religious beliefs may think that religion protects them
against diseases and discontinue treatment (23), which would explain the association found in the
present study between religion and dizziness.
Arrhythmia was another complication in these patients, and showed a statistically significant
association with age. A study showed that heart problems are common in patients in dialysis due to
the significant changes in electrolyte levels related to cardiac activity. These changes may affect the
repolarization process (24). Regarding age, a study showed that older individuals with ESRD were more
likely to develop arrhythmias (25).
Diarrhea showed a statistically significant association with the length of time over which the patient
has been undergoing hemodialysis. This complication may reflect the worsening of nutritional status,
impairing the absorption of food (26). Due to immunosuppression, hemodialysis patients are susceptible
http://dx.doi.org/10.5380/ce.v22i4.52907
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to infections, including gastrointestinal infections. Studies also report a statistically significant
association between the length of time on dialysis treatment and the presence of diarrhea in these
patients (26-27).
Therefore, abdominal pain was also present and was associated with interdialytic weight gain.
Interdialytic overweight requires further removal of fluid during hemodialysis, which culminates in
acute consequences during the procedure that involves most fluid restriction.
In this regard, the literature focuses on changes in the nutritional status of patients with interdialytic
weight gain, especially those who have been undergoing dialysis for longer periods, indicating the
need to assess the socio-demographic and clinical aspects of each patient in relation to abdominal
complications, regulating interdialytic weight (28).
Thus, the interventions designed for patients with who have been undergoing hemodialysis for
longer time, as well as for those who showed excessive weight gain in a short period, should reduce
the vulnerability of these patients to abdominal disorders such as diarrhea and abdominal pain.
Sweating is described in the literature as a complication occurring during dialysis (29). In the present
study, it showed a statistically significant association with age. The literature emphasizes the need for
a more accurate measurement of sweat fluid in hemodialysis patients, citing microvasculopathy as a
complication related to the duration of hemodialysis sessions, which affects sweating and reabsorption
of water. Moreover, the fluid volume of sweat varies depending upon age, i.e., it is greater in patients
older than 50 years (30).
The associations demonstrated in this study can help health professionals in the early identification
of complications during hemodialysis, as well as in the recognition of the socio-demographic and
clinical factors that favor their occurrence, assisting them in the adoption of the appropriate actions to
reduce risks and, consequently, the complication itself, improving the quality of life of these patients.
The socio-demographic variables marital status, income, and origin, as well as the clinical
variable time elapsed since diagnosis of CRF did not show a statistically significant association with
the complications experienced during the hemodialysis procedure. However, these variables were
essential for patient characterization.
One limitation of this study was the fact that complications were identified only in patients
undergoing hemodialysis, not including other therapies for renal function replacement. Longitudinal
studies are recommended to prove the associations found in the present study.
CONCLUSION
It is concluded that the complications experienced by renal patients undergoing hemodialysis may
be influenced by socio-demographic and clinical aspects of the patients. The statistically significant
associations identified were hypotension with age, gender and interdialytic weight gain; chills with
gender and interdialytic weight gain; vomiting with gender, dialysis site and Kt /V; headache with gender
and age; dizziness with years of schooling, religious belief and interdialytic weight gain; arrhythmia
and age; diarrhea and length of time on dialysis treatment; abdominal pain and interdialytic weight
gain.
The findings of the present study contribute to the planning and execution of care to patients on
dialysis, resulting in actions based on the social and clinical aspects experienced. The understanding
of these aspects contributes to health actions able to overcome complications during the hemodialysis
procedure, as well as for the early identification of the vulnerability of these patients.
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