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Abstract

Background. Intradialytic hypotension (IDH) is a common complication of hemodialysis.
The knowledge and skills of healthcare professionals are essential for them to perform the
intervention correctly.

Material and methods. This study was designed as a descriptive and cross-sectional study
to evaluate the knowledge levels of hemodialysis professionals concerning IDH. It was
conducted with nurses and technicians (n=80) in five dialysis centers in Istanbul, Tiirkiye,
between March 2023 and March 2024. Data was collected face-to-face.

Results. In the study, 95% of the participants stated that using low sodium and high calcium
dialysate causes IDH, and 97.5% thought that the temperature of the dialysis solution should
be adjusted to 35.5-36°C in patients at risk of IDH. 95% of the participants argued that the
amount of ultrafiltration causes IDH when it falls below the target weight. In cases where
IDH developed, 90% of the individuals participating in the study placed the patient in the
Trendelenburg position, 92.5% emphasized that the patient should be given fluid support,
67.5% stated that oxygen support should be given, and 97.5% pointed out that ultrafiltration
should be turned off.

Conclusions. This study showed that the correct answers given by hemodialysis nurses and
technicians to questions about IDH were high.
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Introduction

Chronic kidney disease (CKD) is a major global public health problem that
often leads to end-stage renal disease (ESRD) requiring dialysis treatment or
kidney transplantation [1]. Although there are high-income countries where
the incidence of ESRD remains stable, the need for dialysis treatment remains
essential due to the inadequacy of kidney transplantation [2,3]. Hemodialysis,

one of the treatment methods for chronic kidney failure, also includes various
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complications. Intradialytic hypotension (IDH), with an incidence ranging from 5% to 40%, is one of the
common complications during hemodialysis sessions [4]. IDH is a decrease in systolic blood pressure equal
to or above 20 mm/Hg or mean arterial pressure equal to or above 10 mm/Hg [5,6]. IDH is accompanied
by symptoms that will affect the hemodialysis session, such as nausea-vomiting, abdominal pain, muscle
cramps, dizziness, restlessness, fainting, and anxiety. Despite some interventions to prevent the symptoms
experienced, IDH is still a common complication during hemodialysis sessions. IDH precautions include
interventions such as restricting the fluid intake between two dialysis sessions, adjusting the amount of
ultrafiltration (UF) according to the patient’s dry weight [7], applying pressure bandages to the legs, not
using antihypertensive medications before the hemodialysis session, regularly monitoring blood pressure
throughout the session, not consuming food during the hemodialysis procedure [8], using sodium profiles
[9], and reducing the dialysate temperature (34-36°C). In addition to the precautions taken, there are
interventions that the nurse should implement when IDH develops. Providing the Trendelenburg position,
giving 0.9% NaCl, reducing or resetting the UF rate, and administering nasal oxygen are among the
interventions [10].

The knowledge and skills of nurses who primarily work with IDH attacks concerning IDH are essential.
Although there are studies on IDH in literature, studies measuring the knowledge level of hemodialysis

nurses on this subject are rare.

Aim of the work

This research was planned to evaluate the knowledge levels of hemodialysis nurses and technicians

concerning IDH.

Material and methods

This research was designed as descriptive and cross-sectional. The research was conducted with
hemodialysis nurses and technicians in five private dialysis centers in Istanbul (Tiirkiye). This study was
conducted between March 2023 and March 2024.

Population and sample of the research

The population of the research consisted of 85 nurses and technicians working in the five dialysis
centers where the research was conducted. Since it was aimed to reach all 85 employees, no sample
calculations were made.

80 people who agreed to participate and met the inclusion criteria constituted the study sample. The
inclusion criteria in this research are as follows: being 18 years of age or older, having worked in the field

of hemodialysis for at least one year, and volunteering to participate in the study.

Data collection and data tools

The data collection form contained 21 questions, determined by the researchers using literature and
considering the purpose of the research. The questions asked related to the topic of the participants’ ages
and genders, education levels, working hours as nurses in the relevant clinic, and technicians’ information
and interventions regarding IDH that develops during hemodialysis sessions. The data collection form was

applied after obtaining expert opinions.
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Limitations of the research

Due to the low number of nurses and technicians working in hemodialysis centers, working with
a limited population and sample was necessary.
Analysis and evaluation of data

Data analyses were made using number and percentage tests in the IBM SPSS 22 statistical program.

Results

Of the individuals participating in the study, 60% were nurses, and 40% were dialysis technicians.
47.5% were between the ages of 26-33, 30% were 34 and above, and 22.5% were between 18-25. 62.5% of
the individuals were female, 37.5% were male, the majority (62.5%) had an associate’s degree, and 22.5%
had a bachelor’s degree. 35% of the employees had 10 years or more of service, 30% had 6-9 years, and
35% had 0-5 years of service (Table 1).

Table 1. Information on descriptive characteristics (n=80)

Variables n %
Nurse 48 60
Employment
Dialysis technician 32 40
18-25 18 22.5
Age 26-33 38 47.5
34 and above 24 30
Female 50 62.5
Gender
Male 30 37.5
High school 4 5
Associate’s degree 54 62.5
Educational status
University 18 22.5
Postgraduate 4 5
0-5 years 28 35
Working time 6-9 years 24 30
10 years and above 28 35

Notes: n=number of persons, %=percentage.

90% of the study participants received training on preventing IDH. It was determined that 47.5% of the
individuals received training on preventing IDH at school, 40% received in-service training at work, and
12.5% did not receive training on this subject. 65% of the individuals used a protocol in their institutions
for preventing IDH, and 35% did not have a protocol in their institutions. It was observed that 60% of the
individuals trained patients coming to the dialysis center to prevent IDH, while 40% did not train patients

on this subject.
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95% of the individuals stated that the use of dialysate with low sodium and high calcium was one of
the reasons for IDH, all of the participants in the study emphasized that the high ultrafiltration rate in
hemodialysis had an effect on the development of IDH, and 97.5% of the individuals pointed out that the
temperature of the dialysis solution should be adjusted to 35.5-36°C in patients at risk for IDH. 87.5% of
the individuals stated that patients should not use antihypertensive medications on the days they were on
dialysis and 95% of the participants in the study argued that the amount of ultrafiltration to be performed
on the patient would cause IDH if it fell below the target weight (Table 2).

Table 2. Information on IDH knowledge level

72 90
8 10
10 12.5
38 47.5
32 40
52 65
28 35
48 60
32 40
76 95
4 5
80 100
0 0
78 97.5
2 2.5
10 12.5
75 87.5
76 95
4 5
46 57.5
34 42.5
74 92.5
6 7.5
80 100
0 0
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Variables n %
Fowler 4 5
Lateral 2 2.5
What position would you give to the patient if IDH develops?
Semi-fowler 2 2.5
Trendelenburg 72 90
Does using ultrafiltration-controlled devices and adjusting Yes 76 95
the sodium profile affect the development of IDH? No 4 5
Should the patient be provided with fluid support to treat Yes 74 92.5
IDH? No 6 7.5
Should the patient be provided with oxygen support when Yes 54 67.5
IDH develops? No 26 32.5
Yes 78 97.5
Should ultrafiltration be turned off when IDH develops?
No 2 2.5

Notes: n=number of persons, %=percentage.

It was observed that 57.5% of the patients who received hemodialysis treatment 3 days a week and
4 hours a day monitored their blood pressure every hour during the hemodialysis session, and 92.5% of
the patients reported that food intake during the hemodialysis session caused IDH. All the individuals
recommended a salt-restricted diet while providing nutritional education to the patient.

In cases where IDH developed, 90% of the individuals participating in the study gave the patient the
Trendelenburg position, 2.5% gave the lateral and semi-fowler position, and 5% gave the Fowler position.
It was emphasized that 95% of the individuals used an ultrafiltration-controlled device and adjusting the
sodium profile affected the development of IDH.

92.5% of the individuals participating in the study thought that the patient should be provided with
fluid support when IDH develops, 67.5% stated that oxygen support should be provided, and 97.5% of the

individuals pointed out that ultrafiltration should be turned off.

Discussion

Many acute and chronic complications are seen in patients requiring hemodialysis, which is increasing
worldwide. The most important of these complications are intradialytic complications, which require
healthcare professionals to be equipped in complication management.

Of the individuals participating in our study, 60% were nurses, 40% were dialysis technicians, and
47.5% were between the ages of 26 and 33. In the study by Ali et al. [11], it was observed that the majority
of the participants (62.9%) were between the ages of 18 and 28, 82.9% were female, and the participants
were nurses. Another study, evaluating the knowledge and practices of nurses regarding hemodialysis
complications in intensive care patients, showed that 86.7% of the participants were between the ages of
20 and 40 [12].

In this study, dialysis technicians work in dialysis clinics in Tiirkiye. Therefore, it was seen that 62.5%
of the participants in the study had an associate’s degree, and the number of individuals with 0-5 years and

over 10 years of clinical experience was equal. Studies have shown that 48.6% of the study participants

- 309 -



Health Prob Civil. 2026, Volume 20, [ssue 3 Knowledge levels of hemodialysis nurses and technicians...

had a nursing undergraduate degree, and 40% had 5 to 10 years of experience [11]. Another study showed
that 56.7% of the participants had a nursing degree, and 40% had more than 10 years of experience [12].

In Turkiye, education on preventing IDH is provided as in-service training in schools and workplaces,
and many dialysis centers have a protocol for preventing IDH. Literature includes recommendations
such as careful evaluation of subjective symptoms, minimizing weight gain between dialysis sessions,
individualizing dialysis prescriptions, and adjusting the dialysis procedure according to patients’ risk
factors to prevent intradialytic complications [3]. In literature, the Intradialytic Hypotension Prevention
Algorithm was created by the American Association of Nephrology Nurses in 2017, considering the burden
of symptomatic and asymptomatic IDH for hemodialysis patients [13].

In our study, 95% of the individuals who participated stated that the use of dialysate low in sodium
and high in calcium was the cause of IDH. All of the study participants agreed that the high ultrafiltration
rate in hemodialysis caused IDH, and 97.5% thought that the temperature of the dialysis solution should
be adjusted to 35.5-36°C in patients at risk for IDH. The dialysate calcium concentration should not reduce
serum calcium, especially in patients at risk of hypocalcemia at the end of the dialysis session. The dialysate
calcium level should be kept high to prevent cardiac problems caused by calcium imbalance. It has been
emphasized in literature that the sodium in the dialysate should be adjusted according to the patient’s
condition to prevent high IDH associated with UFR [14,15].

It has been presented in literature that lowering dialysate temperature can prevent IDH, but more
studies are needed on this subject, and the results are uncertain [16].

87.5% of the individuals participating in our study stated that the patients should not use
antihypertensive drugs on the days they enter dialysis. Literature has shown that taking blood pressure
medications before hemodialysis reduces the occurrence of uncontrolled hypertension. Instead of not
taking hypertension medications, it emphasizes the importance of nonpharmacological approaches [17].
95% of the participants in the study stated that the amount of ultrafiltration to be performed on the
patient, falling below the target weight, caused IDH. In general, it is indicated in literature that high UF
of 10 mL/kg/hour should be avoided [14]. 57.5% of the healthcare personnel participating in the study
measured the patient’s blood pressure every hour in the 4-hour hemodialysis treatment area.

It was observed that the food intake of the patients during hemodialysis session caused IDH, and
a sodium-restricted diet was recommended in their diet. It has been underlined in literature that food
intake should be avoided during treatment to reduce the frequency of IDH without compromising the
general nutritional status [18]. 90% of the individuals participating in the study stated that the patient
should be placed in the Trendelenburg position in case of IDH. Among the interventions that should be
applied in the case of IDH development is the Trendelenburg position. There is no study regarding the
Trendelenburg position and the supine position during a hypotensive attack in adults undergoing
hemodialysis. In addition, no evidence-based guideline has been determined regarding the Trendelenburg
position during a hypotensive attack in adults undergoing hemodialysis [6]. 95% of the individuals
participating in the study stated that using ultrafiltration-controlled devices and adjusting the sodium
profile prevented the development of IDH. A study investigating the effect of the combination of sodium
and ultrafiltration profile and cold dialysate on IDH during hemodialysis showed that the combined use of
these three applications could prevent IDH [19].

Of the individuals participating in the study, 92.5% stated that the patient should be provided with
fluid support when IDH develops, 67.5% thought that oxygen support should be provided, and 97.5%
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indicated that ultrafiltration should be stopped when IDH develops. It has been emphasized in literature
that isotonic saline should be infused in patients who do not respond to stopping ultrafiltration and the
Trendelenburg position during a IDH attack [20,21].

Nurses need to care for the individual holistically, knowing the symptoms that may occur during the
hemodialysis process, and to take an active role in the treatment through a multidisciplinary study. It is
also important to identify the missing information in this field and provide the necessary training [22]. It
is stated in literature that individuals undergoing hemodialysis need training to increase their compliance
with diet and fluid restriction [23]. In their study, Barnett et al. [24] trained patients who did not comply
with fluid restriction about the importance of fluid control, water and sodium intake, controlled weight
gain, and the complications of excessive fluid intake. They found that at the end of the training, there was
a decrease in the average weight gain between two dialysis sessions [24,25]. To increase the quality of

patient education, nurses also need to receive regular training.

Conclusions

Hemodialysis treatment, which is frequently used all over the world and in our country, causes acute
and chronic complications. IDH is a common complication of hemodialysis that requires intervention. To
prevent and manage these complications correctly, healthcare professionals who directly care for patients
must have knowledge and skills. The knowledge levels of the individuals participating in this study were
generally compatible with literature. However, although there are some attempts to intervene in IDH,
which is the most common complication, no evidence-based studies have been found yet. Since our study
is cross-sectional, conducting studies with a larger sample group is recommended. As a result, most of
the answers about IDH procedures that the hemodialysis nurses and technicians who participated in the

study gave, were correct. The correct answers given showed that the IDH knowledge was high.

Disclosures and acknowledgements

The authors declare no conflicts of interest with respect to the research, authorship, and/or publication
of this article.

This research received no specific grant from any funding agency in the public, commercial, or not-
for-profit sectors.

The research related to human use has been complied with all the relevant national regulations,
institutional policies and in accordance the tenets of the Helsinki Declaration, and has been approved
by the authors’ institutional review board or equivalent committee. To conduct the study, written
permission was obtained from the Istanbul University-Cerrahpasa Non-Interventional Clinical Research
Ethics Committee (Date-Number: 15.03.2023-644867), the dialysis centers where the research would be
conducted, and the nurses and technicians who agreed to participate in the study. The participants in the
study signed an informed consent form. Data was stored on a computer and was used only for this study.

Artificial intelligence (AI) was not used in the creation of the manuscript.

-311-



Health Prob Civil. 2026, Volume 20, [ssue 3 Knowledge levels of hemodialysis nurses and technicians...

References:

1.

10.

11.

12.

13.

14.

Kalantar-Zadeh K, Jafar TH, Nitsch D, Neuen BL, Perkovic V. Chronic kidney disease. The Lancet. 2021;
398(10302): 786-802. https://doi.org/10.1016/S0140-6736(21)00519-5

. Thurlow JS, Joshi M, Yan G, Norris KC, Agodoa LY, Yuan CM, et al. Global epidemiology of end-stage

kidney disease and disparities in kidney replacement therapy. American Journal of Nephrology. 2021;
52(2), 98-107. https://doi.org/10.1159/000514550

Hamrahian SM, Vilayet S, Herberth ], Fiilop T. Prevention of intradialytic hypotension in hemodialysis
patients: current challenges and future prospects. International Journal of Nephrology and
Renovascular Disease. 2023; 173-181. https://doi.org/10.2147/]JNRD.S245621

Kuipers], Verboom LM, Ipema K], Paans W, Krijnen WP, Gaillard CA, etal. The prevalence of intradialytic
hypotension in patients on conventional hemodialysis: a systematic review with meta-analysis.
American Journal of Nephrology. 2019; 49(6): 497-506. https://doi.org/10.1159/000500877

Flythe JE, Xue H, Lynch KE, Curhan GC, Brunelli SM. Association of mortality risk with various
definitions of intradialytic hypotension. Journal of the American Society of Nephrology: JASN. 2015;
26(3): 724. https://doi.org/10.1681/ASN.2014020222

LiY, Wright MD. Patient positioning during a hypotensive episode for adults undergoing hemodialysis:
a review of clinical effectiveness and guidelines. Ottawa (ON): Canadian Agency for Drugs and
Technologies in Health; 2020.

Ozdemir TS, Usta Yesilbalkan O. The effect of nutritional education on intradialytic weight gain in
hemodialysis patients: a systematic review and meta-analysis [Internet]. 2" International Congress
of Health Sciences and Multidisciplinary Approaches; 2023 [access 2024 Jul 1]. Available from: https://
openaccess.kavram.edu.tr/xmlui/handle/20.500.12569/757

AvciM, Arikan F. [Intradialytic nutritional intake and intradialytic hypotension]. Journal of Nephrology
Nursing. 2020; 15(3): 267-272 (in Turkish). https://doi.org/10.47565/ndthdt.2020.24

Karaer R, Paydas S, Duranay M. [Effect of stepwise ultrafiltration rate reduction profile application on
intradialytic hypotension in hemodialysis patients]. Ankara Education and Research Hospital Medical
Journal. 2021; 54(2): 210-213 (in Turkish). https://doi.org/10.20492 /aeahtd.780285

Akbal Y, Nural N. [Nursing approaches in intradialytic complications]. In: Ylirtigen B, editor. [Urinary
system diseases and nursing approaches. 1% edition]. Ankara: Turkey Clinics; 2021. p. 56-62 (in
Turkish).

Ali SA, Mahammad ZAEL, El-mohsen A, Ali S. Awareness of nurses regarding hemodialysis
complications. Assiut Scientific Nursing Journal. 2018; 6(15): 126-132. https://doi.org/10.21608/
asnj.2018.59660

Abdel-Lati NA, Elghany OA, AbdEl-Aziz, MA, Abd Elhamid SK. Assessment of nurses knowledge and
practices regarding complications of hemodialysis patients in intensive care unit. Assiut Scientific
Nursing Journal. 2019; 7(19): 9-17. https://doi.org/10.21608/asnj.2019.76390

Bradshaw W, Bennett PN, Ockerby C, Hutchinson AM, Kerr PG. Preventing intradialytic hypotension:
translating evidence into practice. Nephrology Nursing Journal. 2017; 44(2): 131-151.

Aronoff GR. The effect of treatment time, dialysis frequency, and ultrafiltration rate on intradialytic
hypotension. Semin Dial. 2017; 30(6): 489-491. https://doi.org/10.1111/sdi.12625

-312-


https://doi.org/10.1016/S0140-6736(21)00519-5
https://doi.org/10.1159/000514550
https://doi.org/10.2147/IJNRD.S245621
https://doi.org/10.1159/000500877
https://doi.org/10.1681/ASN.2014020222
https://openaccess.kavram.edu.tr/xmlui/handle/20.500.12569/757
https://openaccess.kavram.edu.tr/xmlui/handle/20.500.12569/757
https://doi.org/10.47565/ndthdt.2020.24
https://doi.org/10.20492/aeahtd.780285
https://doi.org/10.21608/asnj.2018.59660
https://doi.org/10.21608/asnj.2018.59660
https://doi.org/10.21608/asnj.2019.76390
https://doi.org/10.1111/sdi.12625

Health Prob Civil. 2026, Volume 20, [ssue 3 Knowledge levels of hemodialysis nurses and technicians...

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

Genovesi S, Boriani G, Covic A, Vernooij RWM, Combe C, Burlacu A, et al. Sudden cardiac death in
dialysis patients: different causes and management strategies. Nephrol Dial Transplant. 2021; 36(3):
396-405. https://doi.org/10.1093/ndt/gfz182

Tsujimoto Y, Tsujimoto H, Nakata Y, Kataoka Y, Kimachi M, Shimizu S, et al. Dialysate temperature
reduction for intradialytic hypotension for people with chronic kidney disease requiring
haemodialysis. Cochrane Database of Systematic Reviews. 2017; 3: CD012598. https://doi.
org/10.1002/14651858.CD012598

Chang TI, Tatoian ET, Montez-Rath ME, Chertow GM. Timing of antihypertensive medications on key
outcomes in hemodialysis: a cluster randomized trial. Kidney360. 2021; 2(11): 1752-1760. https://doi.
org/10.34067/KID.0001922021

Jelicic I. Relationship of a food intake during hemodialysis and symptomatic intradialytic hypotension.
Hemodial Int. 2021; 25(3): 333-337. https://doi.org/10.1111/hdi.12923

Shahgholian N, Ghafourifard M, Shafiei F. The effect of sodium and ultra filtration profile combination
and cold dialysate on hypotension during hemodialysis and its symptoms. Iranian Journal of Nursing
and Midwifery Research. 2021; 16(3): 212.

Kanbay M, Ertuglu LA, Afsar B, Ozdogan E, Siriopol D, Covic A, et al. An update review of intradialytic
hypotension: concept, risk factors, clinical implications and management. Clin Kidney J. 2020; 13(6):
981-993. https://doi.org/10.1093/ckj/sfaa078

Celebi K, Erdogmus S, Turgut D. Determination of frailty and risk factors in elderly hemodialysis
patients. Ankara University Faculty of Medicine Journal. 2020; 73(1): 26-30. https://doi.org/10.4274/
atfm.galenos.2020.14622

Tayaz E, Ko¢ A. Symptom management and nursing in chronic renal failure patients receiving
hemodialysis treatment. Journal of Anatolia Nursing and Health Sciences. 2020; 23(1): 147-156.
https://doi.org/10.17049/ataunihem.441384

Karabey T, Karagézoglu S. [Symptom management and nursing care during hemodialysis process].
TOGU Health Sciences Journal. 2021; 1(1): 21-29 (in Turkish).

Barnett T, Li Yoong T, Pinikahana ], Si-Yen T. Fluid compliance among patients having hemodialysis:
can an educational programme make a difference?. ] Adv Nurs. 2008; 61: 300-306. https://doi.
org/10.1111/j.1365-2648.2007.04528.x

Boothby M, 0z SP. [Adequacy and hemodialysis treatment: a qualitative and quantitative approach].
Turkish Journal of Psychiatry. 2013; 24(2): 84-93 (in Turkish).

-313-


https://doi.org/10.1093/ndt/gfz182
https://doi.org/10.1002/14651858.CD012598
https://doi.org/10.1002/14651858.CD012598
https://doi.org/10.34067/KID.0001922021
https://doi.org/10.34067/KID.0001922021
https://doi.org/10.1111/hdi.12923
https://doi.org/10.1093/ckj/sfaa078
https://doi.org/10.4274/atfm.galenos.2020.14622
https://doi.org/10.4274/atfm.galenos.2020.14622
https://doi.org/10.17049/ataunihem.441384
https://doi.org/10.1111/j.1365-2648.2007.04528.x
https://doi.org/10.1111/j.1365-2648.2007.04528.x

