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Background: Inpatients commonly experience problems with elimination due to incontinence, urinary retentions, and complications with 
indwelling catheters. Although elimination care (EC) is an important nursing area, few studies explore the burden of EC on nurses.
Aim: To identify the burden on EC by analyzing nurses’ opinions using sequential explanatory mixed method.
Methods: This research was conducted using a sequential explanatory mixed-methods design. A total of 59 nurses at a tertiary 
hospital in South Korea participated in the study from January 1 to March 31, 2022. For quantitative analysis, information about 
number of delays of work due to EC, required time for serving bedpan or diaper changes, percentage of EC per shift, and percentage of 
patients who need EC was collected through a survey. For qualitative analysis, focus group interviews were conducted to identify 
factors that put a burden on EC. Important themes were derived by analyzing nurses’ opinions on EC.
Results: For nurses in intensive care units, general wards, and integrated nursing care wards, the number of work delays due to EC 
was 3.6 ± 1.5, 2.3 ± 1.2, and 4.8 ± 2.4 (p<0.01), respectively. The mean percentage of EC work out of total nursing tasks per shift was 
36.2 ± 19.0, 29.3 ± 14.4, and 43.8 ± 14.1 (p=0.02), respectively. The mean percentage of patients requiring EC out of patients a nurse 
cares was 85.4 ± 16.6, 41.3 ± 26.1, and 58.8 ± 21.9 (p<0.01), respectively. Following qualitative analysis, four themes related to 
nurses’ EC burden were derived: physical burden, frequent care needs, delay of other jobs due to EC, and complications. Among them, 
frequent care needs were found to be the primary factor requiring consideration to reduce nurses’ burden.
Conclusion: This research found that EC is one of the most burdensome tasks that nurses want to avoid. To alleviate their burden, 
effective EC protocol or smart medical devices assisting with EC should be developed.
Keywords: nursing, elimination care, mixed-methods approach

Background
Inpatients commonly experience problems with elimination.1 According to a systematic review exploring the effectiveness of 
nursing interventions for eliminations, approximately 40% of 7361 patients experienced incontinence, 34% had urinary retention, 
and 31% had indwelling catheters.2 According to a previous study by Johnson et al, more than 85% and 77% of elderly patients in 
long-term care facilities depend on diapers and urinary catheterization, respectively.3 These problems are also related to other 
complications including urinary tract infections.4 Diapers used to manage fecal or urinary incontinence are a major aggravating 
factor for pressure sores or incontinence associated dermatitis (IAD).5 In addition, the elderly are particularly susceptible to the 
risk of falling when they frequently visit restrooms due to elimination.6 Therefore, elimination care (EC) by nurses is an 
important nursing task and has a significant effect on the patient’s safety and quality of life.7,8

The EC consists of addressing individuals’ toileting needs and assisting them in eliminating urine and feces through 
conventional means or catheterization,2 which includes clean intermittent catheterization, Foley catheterization, perineal care, 
and enema.9,10 EC is usually required frequently during the day, and a significant duration of time is required to complete the task. 
Therefore, nurses may be delayed in their primary nursing tasks because of frequent EC, resulting in an increased workload. 
Increased workload and the required intensity of care contribute to job dissatisfaction and intentions to leave the job. A previous 
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study conducted in Nordic countries, including Finland, Norway and Sweden, have reported that an increase in the number of 
patients requiring assistance with activities of daily living is associated with nurses’ job dissatisfaction and intention to turnover.11 

However, few studies reported on how an increased workload by EC places burdens on nurses and affects their job dissatisfaction.
As the Internet of Things related systems and Health Information technologies (HIT) develop, intelligent devices that reduce 

nurses’ increased workload and support EC are introduced. For example, there are wireless systems that monitor diaper 
wetness,12–16 a carebidet robot that detects and sucks urine and feces and cleans and dries the skin,17 and a robot that transfers 
patients between a wheelchair/bed and a toilet.18,19 However, these devices remain limitedly adopted in nursing since they have 
not been as helpful as expected in reducing the EC burden on nurses and their effectiveness has not been thoroughly verified.

To resolve ineffective EC, the first step should be analyzing and clarifying the nurses’ opinions on EC. However, 
there have been few studies or investigations on the burdensome factors of EC and which factors could be supported by 
devices. Several studies investigated musculoskeletal disorders in nurses due to EC, in which the incidence of 
musculoskeletal disorders or back pain due to EC’s physical work, such as diaper replacement, were high at 49– 
84%.20–23 According to a study by Saga et al, which examined registered nurses’ (RN) management for nursing home 
residents’ bowel problems, the RNs felt that they spent a great deal of time toileting residents, and they reported bowel 
care management as a challenge due to limited time, resources, and organizational conditions.24 However, the results of 
that singular study do not allow us to understand nurses’ actual struggles with EC.

Therefore, this study aims to identify the burden on EC by analyzing nurses’ opinion with a sequential explanatory 
mixed-methods design to help researchers develop new nursing protocols or medical devices based on HIT assisting EC.

Materials and Methods
Setting
This study was conducted in a tertiary hospital with 1335 beds in South Korea. The wards in the hospital are divided into 
general wards (GWs), integrated nursing care wards (INCWs), and intensive care units (ICUs) according to the type of 
nursing care and patient acuity. A nurse in GWs is usually in charge of 16 (interquartile range: 12–24) patients.25 

Fundamental nursing care in GWs, such as EC, bathing, and feeding, are usually supported by family members or 
caregivers. In terms of EC, nurses support changing diapers or primarily recording the amount of intake and output. The 
INCWs were first nationally promoted in 2016 to reduce the economic burdens of nursing care for the public, while 
improving the quality of hospitalization services.26 The INCWs provide 24-hours of comprehensive inpatient care by 
professionally trained nurses without informal caregivers, as also applied in ICUs.27 All fundamental nursing care in 
INCWs and ICUs, including EC, are provided by professionally trained nurses. However, the number of patients per 
nurse in the INCWs is normally five to six, which is higher than that of ICUs, which is two to three.

Study Design
Implementing a sequential explanatory mixed-methods design, this study seeks to analyze nurses’ perspectives on EC. 
The method incorporates a two-phase procedure, beginning with a quantitative survey, followed by qualitative focus 
group interviews (FGIs) to form a comprehensive understanding of the subject matter. This design was selected to take 
advantage of the strength of both methods, to cross-validate, complement, and expand the findings, creating a holistic 
understanding of the EC burden from the perspective of nurses. In the first phase, quantitative data is collected and 
analyzed to provide a broad overview of nurses’ opinions on EC. Subsequently, these results form the basis for the 
qualitative FGIs conducted in the second phase. The amalgamation of these two types of data enables a detailed 
exploration of nurses’ viewpoints on EC and allows researchers to develop a robust and nuanced understanding of the 
topic. This, in turn, aims to contribute to the development of new nursing protocols or medical devices, particularly those 
leveraging Health Information Technology (HIT) to assist EC, thereby aligning with the study’s initial objective.28

Data Collection
Study participants were solicited from all departments across the hospital without any exclusions. This approach was taken to 
ensure the acquisition of diverse opinions and perspectives pertaining to work environments, thereby enhancing the breadth of 
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data. In terms of sampling method, a purposive sampling technique was utilized. Purposive sampling is a non-probability 
sampling method where researchers select participants based on their judgement of who would be most beneficial or 
representative for the study. This approach allows for a more focused and relevant data collection, as it ensures that participants 
have specific characteristics or experiences relevant to the study’s subject matter. In this case, participants were selected based 
on their diverse experiences across the various hospital departments, thereby ensuring a wide range of perspectives on EC in 
different work environments.29 By using the sampling method, this study could include nurses evenly from GWs, INCWs, and 
ICUs. Following recruitment, the researchers surveyed the participants to quantify the nurses’ EC burden, gathering data on 
the frequency of work delays due to EC, time required for serving bedpan or diaper changes, proportion of EC tasks per shift, 
and the percentage of patients needing EC. FGIs were conducted after the survey allowing nurses to provide thorough reasons 
for their EC burden. The researchers gathered the participants into seven groups; the FGIs were conducted by a researcher with 
a master’s degree in nursing and a researcher with a bachelor’s degree in natural sciences. Participants from the same ward 
were placed into a single group to encourage them to speak more freely to one another in an open atmosphere. The interviews 
were voice-recorded with the participants’ consent, lasting between 30 to 40 minutes. The recorded material was indepen-
dently transcribed by two researchers, and the transcriptions were then cross-verified by three independent researchers. All 
individuals participated and signed the consent document voluntarily and were informed of their right to withdraw from the 
study at any time. During the FGIs, the researchers referred to the predefined semi-structured interview questionnaire that 
covered all topics related to their experiences and opinions regarding patient care. Important factors were derived that place 
a burden on nurses’ work when conducting EC. The qualitative analysis followed the COREQ-36 guidelines.30

Data Analysis
For the quantitative analysis, data were described as mean ± standardized deviation and percentage (%). Analysis of Variance 
and the Kruskal–Wallis test were conducted to compare each group. All statistical analyses were performed using R version 
4.0.4 (R Foundation for Statistical Computing, Vienna, Austria), and P<0.05 was considered to be statistically significant.

The qualitative data was analyzed using a thematic analysis approach. Initially, two independent researchers reviewed the 
content from the interviews and derived initial themes. In instances where there was disagreement on a particular theme, 
a discussion was initiated among all the researchers until consensus was reached. Following this, the derived themes were 
analyzed for similarities and differences and subsequently grouped into higher-order abstracted themes. This approach allowed for 
a comprehensive exploration of the data and ensured that the insights gathered were reflective of the participants’ experiences and 
opinions.

Data Integration
The data integration process was conducted in the methods, and interpretation (discussion) stage of this study. Through 
the sequential explanatory mixed-methods approach, the researchers integrated quantitative and qualitative data. Results 
from the survey were used to gather participants’ in-depth opinions on EC. In discussion, the quantitative and qualitative 
data were analyzed together to provide comprehensive insights, called the “merging” process.31 For instance, the survey 
results on the percentage of EC work per shift and percentage of patients requiring EC were compared to the FGI results 
on nurses’ opinions as to why they have an increased workload or EC burden.

Results
A total of 59 nurses completed the questionnaire and participated in the FGIs (Table 1). Majority of the participants were 
women, aged between 20 and 39 years. A total of 13 participants were from GWs, 30 from INCWs, and 16 from ICUs, 
and over 86% of participants had three or more years of nursing experience.

Quantitative Analysis
The nurses’ EC burden was measured in four components (Figure 1). Number of delays in other tasks due to EC were 2.3 
± 1.2, 3.6 ± 1.5, and 4.8 ± 2.4, respectively for GWs, ICUs, and INCWs. The delays due to EC were more frequent in 
ICUs and INCWs than that in GWs with statistical significance (Figure 1a). No statistical differences were found in the 
required time to assist with one EC task when using bedpans and diapers. (Figure 1b and c). The required time to 
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complete one EC task ranged from 7.8 to 16.0 minutes. In addition, no difference was found in the percentage of EC 
work per shift between GWs and ICUs; however, the percentage was higher in INCWs than in GWs (43.8 ± 14.1 in 
INCW vs 29.3 ± 14.4 in GWs) (Figure 1d). The percentage of patients requiring EC in ICUs was higher than that in GWs 
or INCWs with statistical significance (85.4 ± 16.6 in ICUs vs 41.3 ± 26.1 in GWs or 58.8 ± 21.9 in INCW) (Figure 1e).

Qualitative Analysis
A total of four themes related to EC were derived from qualitative analysis (Table 2).

Table 1 Survey and Focus Group Participants’ 
Characteristics (n = 59)

Characteristics n (%)

Gender
Man 2 (3)

Woman 57 (97)
Age (years)

20–29 29 (49)

30–39 22 (37)
40–49 7 (12)

50–59 1 (2)
Career (years)

1–2 9 (14)

3–5 31 (53)
6–9 9 (16)

≥10 10 (17)

Department
Intensive care unit 13 (22)

General ward 30 (51)

Integrated nursing care ward 16 (27)

Figure 1 Burden of elimination care. The subparts (a–e) in the figure are indicators of quantifying the nurses’ EC burden. (* p<0.05). 
Abbreviations: GW, General ward; ICU, Intensive care unit; INCW, Integrated nursing care ward; EC, Elimination care.
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Theme 1: Physical / Psychological Burden
This theme reflects the direct impact of providing EC on the physical and psychological wellbeing of nurses. The 
physical strain often leads to musculoskeletal pain, especially when the nurse needs to lift or change the position of 
heavier patients. Moreover, the unpleasant odor and form of excrement add to the psychological stress of the care 
providers.

Burden of Musculoskeletal Pain Due to Patients’ Weight 
Musculoskeletal pain due to EC was mentioned frequently as one of the most common ailments among nurses because 
they often lifted patients during EC.

P15: Suffer from back and wrist pain when the patients weigh more. 

P49: I am sure that changing the patient’s position or providing patients’ EC is among the top three most difficult parts of 
a nurse’s role regardless of the severity of the disease. 

Burden Due to Odor or Form of Excrement 
Hematochezia and unpleasant odor were other reasons nurses found EC to be their most difficult task.

P06: The smell of hematochezia makes me mentally tired. 

P29: When nursing a patient who continues to have diarrhea, the smell and shape of the bowel are burdensome every time. 

Theme 2: Frequent Care Needs
This theme emphasizes the repetitive and time-consuming nature of providing EC. Particularly, the need for frequent 
diaper changes due to incontinence or bowel irregularities, and the necessity of clean intermittent catheterization for 
patients with urinary retention, place an additional burden on the nursing staff.

Burden Due to Incontinence 
Participants responded that bowel irregularities were one of the most burdensome aspects of EC. Diaper replacement and 
changing the patient’s position should be done once every eight hours and once every two hours, respectively; however, 
EC should be done more frequently if the patient has bowel irregularities, such as severe diarrhea.

P07: I should change diapers multiple times a day if the patient has severe diarrhea. 

Burden Due to Urinary Retention 
Clean intermittent catheterization should be applied frequently to patients who cannot urinate independently. Participants 
mentioned this as one burdensome factor of EC.

Table 2 Themes and Categories of Results from Qualitative Analysis

Themes Categories Frequency of Extracts

Physical/psychological burden Burden of musculoskeletal pain due to patients’ weight 36
Burden due to odor or form of excrement 11

Frequent care needs Burden due to incontinence 10
Burden due to urinary retention 6

Delay of other jobs Delay of other jobs or tasks due to bed contamination 6
Delay of other jobs or tasks due to irregular or unexpected elimination care 17

Complications Skin problems from inadequate elimination care 29

Disconnection of medical devices during elimination care 5
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P27: We regularly urinate patients who can’t urinate themselves. If there are many such patients, it can be a burden. 

Theme 3: Delay of Other Jobs
This theme highlights the interruptions caused by unexpected or irregular EC tasks, which impact the flow of nurses’ 
regular tasks and consequently increase the nursing burden.

This theme was closely related to unexpected or irregular EC. Participants repeatedly mentioned the unexpectedness 
of EC as the most difficult aspect, increasing the nursing burden.

Delay of Other Jobs or Tasks Due to Bed Contamination 

P47: Bed contamination is common when EC is performed on patients with continuous diarrhea. In this case, it will interfere 
with other tasks. 

P03: If bed contamination occurs due to feces, it is often difficult to do other tasks. 

Delay of Other Jobs or Tasks Due to Irregular or Unexpected EC 

P46: Usually, if it is difficult for the caregiver to do alone, the nurse sometimes helps; but honestly, it is not the nurse’s job in the 
GWs, but helping often hinders other tasks. 

P43: When working in a INCW, EC accounts for a large portion of work, and every time EC is performed, important work is 
often delayed. 

P10: It is most difficult to manage irregular urination or defecation, such as diarrhea or defecation immediately after elimination 
care. 

Theme 4: Complications
This theme encapsulates the complications that arise due to inadequate EC, emphasizing their significance for effective 
EC. Participants responded that complications caused by inadequate EC are important considerations for effective EC.

Skin Problems from Inadequate EC 
The occurrence of skin damage due to excretion and sustained enema caused by constipation were found to be difficult 
factors of EC. Many participants stated that conscious patients are unwilling to inform nurses about needing EC due to 
humiliation. However, as the skin is exposed to excretion waste, IAD can develop, which not only increases the patients’ 
hospitalization period but may also lead to death in worst-case scenarios. Moreover, if the patient experiences skin 
damage, more care must be performed, which further increases nurses’ workload.

P50: Patients who wear diapers tend to develop incontinence-related dermatitis if they are not taken care of well. It’s important 
to take care of it so that it doesn’t happen, but I think it’s hard. Furthermore, inadequate EC can exacerbate pressure sores. 

Disconnection of Medical Devices During EC 
In addition, participants worried about unexpected disconnection of medical devices during EC. In particular, ICUs use 
various patient monitoring medical devices, and changing a patient’s position is often necessary during a diaper change, 
increasing nurses’ EC burden.

P13: Since everyone is using medical devices, the most common accident is that they often fall into their intubation while 
cleaning up their bowel movements. That’s hard. Of the things that I do not want to do, I hate it the most. 
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Discussion
This study analyzed the opinions of 59 nurses and the factors for effective EC using a sequential explanatory mixed- 
methods design. Based on the mixed-methods approach, this research provides a comprehensive understanding of the 
burden of EC on nurses, combining both quantitative and qualitative insights.

The quantitative results suggested that delays due to EC were more prevalent in ICUs and INCWs compared to GWs. 
Interestingly, there was no significant difference found in the time required for one EC task across all wards, showing 
a general consistency in the time commitment for EC. Meanwhile, the proportion of EC work per shift was significantly 
higher in INCWs, and the percentage of patients requiring EC was markedly higher in ICUs. This is likely due to the fact 
that a nurse typically cares for a larger number of patients in INCWs compared to ICUs. However, ICUs often care for 
more severely injured patients. These findings suggest that customized protocols or medical devices may be necessary, 
taking into account the distinct characteristics of nursing services and patient acuity in each ward.

The qualitative analysis provided further insights into the nature of the EC burden, shedding light on four critical 
themes: physical/psychological burden, frequent care needs, delay of other tasks, and complications. Nurses reported 
musculoskeletal pain, discomfort due to the odor and form of excrement, and psychological stress as part of their EC- 
related burden. The need for frequent care, such as diaper changes and catheterizations, was highlighted as a significant 
issue. EC also led to delays in other tasks, especially when unexpected or irregular EC occurred. Furthermore, 
complications from inadequate EC, such as skin problems or disconnection of medical devices, added to the workload 
and stress of the nurses.

In synthesizing these findings, it is clear that while time requirements for individual EC tasks may be consistent, the 
overall burden of EC is multi-dimensional and significantly influenced by the ward type, patient condition, and 
unexpected EC needs. The integration of these quantitative and qualitative results illuminates the complexity of the 
EC burden on nurses, suggesting that strategies to mitigate this burden must consider both operational efficiency and the 
lived experiences of nurses.

This study’s novelty is that it identified nurses’ difficulties and burdens when performing EC, which was not known 
previously. First, the findings of this study suggest that EC increases nurses’ physical burden and, consequently, is highly 
likely to cause physical symptoms, such as musculoskeletal pain or musculoskeletal disorders. In the quantitative 
analyses, the percentage of patients requiring EC (41.3~85.4%) and the percentage of EC work per shift (29.3~43.8%) 
were higher than expected. In addition, through FGIs, participants mentioned musculoskeletal pain as one of the most 
common ailments among nurses since EC requires lifting or moving patients. According to a previous study by Choi 
et al, nurses’ and nursing assistants’ work-related musculoskeletal risks increase when they lift or move patients 
manually.22 In particular, the prevalence of lower back pain was measured as high at 63% (95% Confidence Interval 
(CI): 57.4–68.5) and 61.2% (95% CI: 55.7–66.7) during the nurses’ work life and within the last year, respectively.21 

Although EC is not the only reason for the high prevalence of lower back pain, improved protocol or special medical 
devices for effective EC should be developed to reduce the nurses’ physical burden.

Second, frequent care needs associated with the unexpectedness and irregularity of EC was an important factor 
contributing to EC burden. In particular, in the INCWs and ICUs, where nurses are responsible for all processes of EC, 
the EC burden was greater than in GWs. In the previous study,27 nurses in INCWs commented positively on the 
prospects for robotic care to reduce stress and somatic symptoms caused by increased workload. Although “measuring/ 
monitoring”, “mobility/activity”, and “safety care” were selected as the top-three desired roles for care robots, the nurses 
expected that the workload related to “urination/excretion” and “hygiene care” would also decrease by using the care 
robots. According to a study by Han et al32 which explored the nursing workflow of ICU RNs in China, nurses spent 
most of their time in direct nursing care (51.27%). Among direct nursing care, the frequency of and time spent in basic 
nursing and basic operations including EC, such as excretion assistance, enema, and perineal irrigation care, were higher 
than other activities. As nurses organize work to accommodate their shift time, frequent and unexpected EC can interrupt 
their organization and planned work. Thus, if EC efficiency is achieved using care robots or effective protocols, the time 
and frequency for nursing processes, such as problem assessment or nursing evaluation, can be increased.
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Furthermore, this study found that complications occurring during EC or due to incorrect EC are important aspects to 
consider for improving EC. Complications that can occur due to elimination include the spread of hospital-acquired 
infections (eg, Clostridium difficile), delirium, and urinary tract infections. Participants mentioned that IAD aggravated by 
inadequate EC and the disconnection of medical devices during EC should be considered to perform effective EC. Effective 
EC may reduce risk for skin disorder and improve biological markers as shown in a previous study using a carebidet robot in 
an ICU.17 Shin, Kim, Jang, and Kim (2021)17 investigated the effects of carebidet robot-assisted EC on the risk of IAD and 
pressure ulcer in patients admitted to an ICU. The carebidet robot had functions of sensing diaper wetness, inhaling urine or 
feces, washing, and drying the skin. The study demonstrated that carebidet robot was more effective than the usual EC in 
reducing IAD, pressure ulcer risk, and improving biological markers, such as serum albumin and lymphocyte, in ICU. 
Therefore, smart medical devices such as a carebidet robot, can be used to improve basic nursing care including EC in the 
hospital setting and nursing home by supporting patient safety and the quality of care.33

Limitations
There are several limitations in this research. First, the research data were only from one tertiary hospital. To generalize 
the results of the study, multi-center studies are needed in the future. Second, the researcher’s personal perspective may 
have affected the interpretation of qualitative analysis. However, the researchers adhered to the guidance of COREQ-36 
and cross-validated deducted themes from multiple researchers to minimize the potential biases. Third, nursing environ-
ments experiences with EC can vary from hospital to hospital or country to country. Therefore, the results in this research 
may not be transferrable to other situations. However, the researchers wanted to address nurses’ EC burden, and the 
innate characteristics of patients’ elimination and EC are generalizable; thus, researchers in different environments can 
learn from this study. Fourth, working time spent on EC, number of work delays due to EC, the percentage of EC per 
shift, and the percentage of patients requiring EC were values estimated by nurses, not values calculated using scientific 
tools or time-motion study. Therefore, in the near future, it is necessary to conduct research that identifies the nursing 
tasks delayed due to frequent EC by analyzing nursing records and measuring the actual time spent performing EC.

Conclusions
This study explored the EC burden placed on nurses and the factors necessary for effective EC. This research found that 
EC is one of the most burdensome tasks that nurses want to avoid, and nurses’ EC burdens include physical/ 
psychological burden, frequent care needs, delay of other jobs due to bed contamination or irregular and unexpected 
EC, and complications due to EC. To develop effective protocols or medical devices that reduce nurses’ burdens and 
minimize delays in other nursing tasks and complication caused by EC, researchers should understand nurses’ opinions 
concerning the current status of EC.
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