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Objective: This study aimed to explore nurses’ experiences with endotracheal suctioning in critically ill older adults and to generate 
evidence to support the development of targeted standardized protocols.
Methods: A phenomenological approach was applied to conduct in-depth interviews with 15 nurses at a tertiary hospital in Shanghai 
from February to March 2025. Participants met predefined inclusion and exclusion criteria. Data were analyzed using Colaizzi’s 
method.
Results: Three themes were identified: the unique characteristics of endotracheal suctioning in critically ill older adults; challenges 
encountered during suctioning and corresponding coping strategies; and nurses’ needs and recommendations for establishing 
standardized protocols.
Conclusion: The results of this study underscore the necessity of establishing age-specific suction parameters (such as pressure and 
depth) and individualized operational procedures tailored to comorbidities (such as coagulopathy), providing crucial evidence for the 
development of standardized protocols focused on airway fragility and complication prevention in elderly patients.
Keywords: critical ill patients, endotracheal suctioning, experience, nurse, older adults, qualitative research

Introduction
With the acceleration of population aging, critically ill older adults comprise an increasing proportion of intensive care 
populations. Reported data indicated that older adults accounted for 68.24% of intensive care unit patients in China.1,2 

Artificial airways serve as critical interventions to maintain ventilation in this population and were essential for reducing 
the risk of airway obstruction and ensuring airway patency.3 However, as an invasive procedure, suctioning through an 
artificial airway poses greater risks for elderly patients. On one hand, the airway mucosa of elderly patients is fragile, and 
their blood vessels are more brittle, making improper suctioning prone to mucosal damage and bleeding. On the other 
hand, elderly patients often have multiple underlying diseases such as chronic obstructive pulmonary disease and 
cardiovascular disease, and incorrect suctioning can lead to adverse reactions such as hypoxemia and hemodynamic 
instability. Findings indicated that nonadherence to best practice standards during suctioning could result in mucosal 
damage, ventilator-associated pneumonia (VAP), atelectasis, oxygen desaturation, sympathetic stimulation, bradycardia, 
and increased intracranial pressure.4 The current literature lacks standardized protocols specifically addressing endo
tracheal suctioning in critically ill older adults. Published evidence indicates that nurses’ clinical experiences are vital for 
optimizing suctioning procedures, enhancing care quality, and ensuring patient safety.5,6 Nevertheless, investigations 
exploring nurses lived experiences and perceptions regarding endotracheal suctioning in this population remain limited. 
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Accordingly, this study aimed to explore the experience and cognition of nurses regarding endotracheal suction in 
critically ill elderly patients through descriptive phenomenological research, with the goal of providing evidence-based 
standardized operational procedures to enhance nursing quality and reduce complications.

Participants and Methods
This study adopts the phenomenological method in qualitative research and follows the Consolidated Criteria for 
Reporting Qualitative Research (COREQ) for reporting.

Participants
This study adopts purposive sampling. This study recruited registered nurses from the care departments for elderly 
patients with severe conditions in a tertiary hospital in Shanghai in 2025. These departments included the respiratory 
intensive care unit, coronary heart disease care unit, emergency intensive care unit, emergency department, respiratory 
medicine department, and geriatrics department. Additionally, nurses with different demographic characteristics 
(education, age, and years of work experience) were included using maximum variation sampling to enhance the 
generalizability of the research results. The determination of sample size was based on the principle of data saturation, 
which means to stop interviewing when no new themes emerge. No new themes emerged during interviews with 
nurses 16–18 in this study, resulting in the final inclusion of 15 nurses. Their demographic and clinical characteristics 
are shown in Table 1.

Inclusion criteria comprised: registered nurses with ≥1 year of experience in their current department, participation in 
endotracheal suctioning for critically ill older adults within the past three months, and willingness to participate.

Exclusion criteria were: student nurses, nurses on temporary training assignments or short-term clinical fellowships, 
and nurses absent from clinical practice for six months due to extended leave.

Table 1 Demographic and Clinical Characteristics of Critical Care Nurse Participants (n = 15)

No. Sex Age 
(Years)

Education Professional Title Position Department Years in 
Nursing

Years in 
Older Adult 
Critical Care

1 Female 43 Bachelor Associate senior nurse 
practitioner

Head nurse Geriatrics RICU 22 8

2 Male 36 Master Nurse-in-charge Head nurse Emergency 

department

14 13

3 Female 41 Bachelor Associate senior nurse 

practitioner

Head nurse Geriatrics CCU 21 20

4 Female 37 Bachelor Associate senior nurse 
practitioner

Head nurse CCU 15 14

5 Female 33 Bachelor Nurse practitioner Clinical nurse Geriatrics CCU 10 8

6 Female 34 Bachelor Nurse practitioner Clinical nurse CCU 11 4
7 Female 52 Bachelor Associate senior nurse 

practitioner

Head nurse Department of 

geriatrics

32 20

8 Female 37 Bachelor Nurse-in-charge Clinical instructor CCU 16 13

9 Female 35 Bachelor Nurse practitioner Clinical nurse CCU 12 10

10 Female 40 Bachelor Nurse-in-charge Head nurse RICU 23 8
11 Female 42 Bachelor Nurse practitioner Clinical instructor Respiratory 

medicine

19 11

12 Female 39 Bachelor Nurse-in-charge Clinical nurse EICU 17 13
13 Female 25 Bachelor Nurse practitioner Clinical nurse Geriatrics CCU 4 2

14 Female 23 Bachelor Registered nurse Clinical nurse Geriatrics CCU 3 1

15 Female 29 Bachelor Nurse practitioner Clinical nurse Geriatrics RICU 7 5
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The Ethics Committee of Huadong Hospital, Fudan University approved the study (No. 20250015). Demographic and 
Clinical Characteristics of Critical Care Nurse Participants (n = 15).

Methods
Interview Guide Development
Following a review of the relevant literature and discussions within a multidisciplinary research team, a semi-structured 
interview guide was developed. The guide was pilot-tested with two critical care nurses to assess clarity, relevance, and 
feasibility; data from these pilot interviews were not included in the final analysis. Minor refinements were made before 
finalizing the guide. The final interview guide consisted of five open-ended questions: (1) Can you describe your experiences 
and key considerations when performing endotracheal suctioning in critically ill older adult patients? (2) What differences, if 
any, do you perceive between older and younger adult patients during endotracheal suctioning, and what factors contribute to 
these differences? (3) What challenges or difficulties have you encountered during suctioning, and how did you manage them? 
(4) Are there existing protocols for endotracheal suctioning in critically ill older adults in your unit, and what limitations, if 
any, have you identified? (5) In your opinion, is there a need for specialized protocols for endotracheal suctioning in critically 
ill older adults? Please explain and provide recommendations.

Data Collection
After contacting the research subjects, the researchers arrange a mutually convenient time and place (eg a conference room or 
a propaganda classroom) for face-to-face interviews. After the study purpose was introduced and informed consent obtained, 
semi-structured interviews were conducted and audio-recorded, while nonverbal cues were documented in field notes. 
Participants were encouraged to express their perspectives freely. Interviewers maintained neutrality, avoided leading questions, 
and sought clarification when required. Interview duration ranged from 20 to 40 minutes. At the end of the interview, the 
researchers will transcribe the audio recording word for word into text and import it into NVIvo software (version 12) within 
24 hours. During this period, the two researchers involved in the interview will repeatedly recall and verify the content and 
promptly seek clarification from the interviewer to address any suspicious points, to ensure that the transcribed text matches the 
content expressed by the participant.

Data Analysis
Data collection and analysis were conducted concurrently in this study. The Colaizzi seven-step analysis method was 
employed to analyze and code the interview transcripts sentence by sentence.7 The specific steps are as follows: (1) The 
researcher repeatedly read the collected data to become thoroughly familiar with the content provided by the participants. (2) 
Two researchers (the first and second authors) independently analyzed the interview data sentence by sentence, identifying key 
statements related to the research question. (3) The two researchers independently summarized recurring themes and 
constructed the meaning of codes. (4) Summarize the coded themes, identify meaningful common viewpoints, and initially 
form themes. (5) The researcher provided a detailed explanation for each theme formed in step 4, including typical original 
statements from the participants. (6) Similar themes and statements were grouped to construct a short and meaningful phrase, 
termed as a theme. (7) The generated theme structure was returned to the participants for verification, asking whether it 
accurately described their true feelings to ensure the accuracy of the results. All authors participated in this process. To ensure 
the objectivity of the analysis results during data analysis, a dual coding method was adopted in this study. All data were 
independently coded by two researchers with experience in critical care nursing and research. After the initial coding stage, 
potential differences were resolved through consensus discussion, thus ensuring coding consistency.

Results
Unique Characteristics of Endotracheal Suctioning in Critically Ill Older Adults
Increased Procedural Risks from Pathophysiological Changes
All participants reported that age-related pathophysiological changes substantially increased suctioning risks in older adults. 
Airway mucosal fragility intensified with age, heightening the likelihood of injury during suctioning. Concurrently, diminished 
ciliary function and reduced respiratory muscle strength contributed to the deep accumulation of airway secretions.
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P8 stated, Older adults have weaker cough ability than younger adults. Their cough reflex and force are insufficient to move 
deep secretions from lower to upper airways. 

Older adults commonly presented with multiple comorbidities, further increasing complication risks during suctioning. 
Patients with coronary artery disease or stroke who received long-term anticoagulation demonstrated impaired coagula
tion, which increased mucosal bleeding risk. Patients with chronic obstructive pulmonary disease produced viscous 
secretions prone to crusting, resulting in potential airway obstruction, infection, or asphyxia. Patients with cardiopul
monary disease exhibited diminished oxygen reserves, leading to lower baseline oxygen saturation.

P12 noted, Older adults have more chronic diseases than younger adults, like chronic bronchitis or chronic obstructive 
pulmonary disease. Years of disease impair lung function, produce thick sputum, and cause deep accumulation and frequent 
pulmonary infections. 

Procedure-Specific Characteristics
Participants indicated that older adults required suctioning techniques that differed from those used in younger adults. 
Because baseline oxygen saturation was frequently reduced, pre-oxygenation was often necessary. To manage viscous 
secretions, nurses optimized airway humidification and adjusted room temperature and humidity to reduce sputum 
viscosity and facilitate secretion removal.

Nurses applied a dual mucosal protection strategy involving reduced suction pressure and limited catheter depth. 
Suction pressure was adjusted based on patient condition, with shallow suctioning preferred. When deep suctioning was 
unavoidable, lower pressure was selected.

P10 explained, For older adults, we cannot use the higher pressure range tolerated by younger patients. We select pressure at the 
lower end of the acceptable range to prevent mucosal bleeding. 

For tube-fed patients, positioning adjustments were implemented to prevent reflux and aspiration.

P7 stated, Older adults have slower gastric emptying than younger adults. Suctioning triggers coughing, and with relaxed 
cardiac sphincter tone, this may cause reflux and aspiration. Therefore, we elevate the head of the bed and turn the patient’s head 
to one side. 

Challenges and Coping Strategies in Suctioning
Complex Challenges in Suctioning Special Patient Populations
Participants described multiple challenges encountered when suctioning critically ill older adults. In patients with 
bronchial carcinoma in which tumor tissue extended into the bronchial lumen, suctioning risked contact with the 
tumor and consequent severe bleeding. In very old adults, loose or missing teeth complicated endotracheal tube fixation 
and increased the risk of foreign body obstruction. Patients with neurological conditions could experience airway spasm 
during seizures, and head movements further impeded suctioning.

P1 stated, Some bronchial cancer patients have tumors growing into the bronchus. These patients often require intubation for 
respiratory failure. Each time we suction, we may touch tumor tissue and cause serious bleeding. 

P3 added, Older adults may have loose or missing teeth, making tube fixation difficult—it slides around. 

Critically ill older adults frequently exhibited agitation and poor cooperation, which substantially increased the difficulty 
of suctioning.

P6 explained, Our patients are quite old. They don’t understand their disease and resist the tube, shaking their heads constantly. 
They don’t understand instructions, so experienced nurses must read their reactions. 
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Targeted and Effective Coping Strategies
Experienced nurses adapted strategies to individual patient needs. For patients with bronchial carcinoma, nurses 
collaborated with physicians and used bronchoscopy to guide suctioning under direct visualization, enabling accurate 
secretion localization while minimizing risk to the greatest extent possible. For patients with loose teeth, nurses secured 
teeth using surgical sutures affixed to the cheek to prevent aspiration or ingestion. For patients unable to communicate, 
clinical teams used written materials or pictures to explain procedures, encouraging expression through writing or 
gestures. Psychological support during suctioning helped reduce anxiety and improve cooperation.

P1 noted, Bronchoscopy allows us to see inside the airway and avoid repeated injury. 

P5 stated, For resistant patients, two nurses work together—one suctions while the other provides psychological support and 
stabilizes the head and hands. 

P12 described, Throughout suctioning, we offer psychological preparation, explaining each step to gain cooperation. 

Persistent Clinical Dilemmas
Several participants reported persistent challenges despite endotracheal suctioning being widely used as a core airway 
management technique in critically ill older adults. First, closed suctioning systems raised concerns regarding secretion 
removal effectiveness.

P1 stated, For infection-prone older adults, we use closed suction catheters. While they maintain oxygenation and reduce 
contamination, they often feel inadequate for complete secretion removal, which is a common concern among nurses. 

Second, balancing suctioning frequency with bleeding risk remained difficult. Frequent suctioning could prevent 
infection and improve oxygenation but simultaneously increased mucosal bleeding risk.

P5 explained, When older adults have severe infection and heavy secretions, frequent suctioning is needed. But the ventilator 
alarms again shortly after. If we suction two or three times within thirty minutes, mucosal bleeding easily occurs, yet delayed 
suctioning compromises airway patency. 

Third, evidence regarding the optimal interval between suctioning and nasogastric feeding was lacking.

P2 stated, For patients with nasogastric tubes, we don’t know how long to wait between suctioning and feeding. We can only 
rely on experience since there is no relevant research. We typically wait at least thirty minutes, but we’re unsure if this is 
appropriate. 

Nurses’ Needs and Recommendations for Standardized Suctioning Protocols
Limitations of Current Protocols
Participants consistently identified notable deficiencies in current suctioning protocols, which insufficiently addressed the 
needs of critically ill older adults. Existing protocols were primarily designed for general adult patients and lacked age- 
specific considerations. Given structural airway changes, altered secretion characteristics, and prevalent comorbidities, 
older adults differed substantially from younger adults, yet current protocols did not adequately reflect these distinctions.

P3 stated, Our current protocol is based on adult standards and it’s generic. Older adults are different. Many have chronic 
bronchitis or emphysema with thick, difficult secretions and fragile airways that bleed easily. We must be extremely careful. We 
really need a protocol designed specifically for them. 

Existing protocols focused mainly on procedural steps while omitting essential components such as the prevention and 
management of mucosal injury and bleeding. As a result, nurses frequently relied on personal experience when 
complications occurred, which increased clinical risk.

P6 noted, We have an evaluation standard, but it mainly covers procedural steps, which involves telling you what to do at each 
stage. Many important aspects aren’t included. 
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Additionally, much of the protocol content originated from textbooks and individual experience, lacked evidence-based 
support, and was outdated.

Recommendations for Protocol Development
Most participants supported developing standardized suctioning protocols specifically for critically ill older adults to enhance 
care quality and patient safety. Many nurses recommended identifying key differences between older and younger adult 
patients and incorporating these distinctions into protocols to reduce reliance on experience-based judgment.

P11 stated, Complications during suctioning are more complex in critically ill older adults. If we include common scenarios—causes, 
observation points, and interventions—nurses would know how to respond. 

P5 indicated, We could develop something like an SOP but more detailed, demonstrating how older adults differ from adults. 

Some junior nurses, reflecting on the fast-paced clinical environment, recommended concise checklists for quick 
reference during busy shifts.

Participants emphasized that protocols should incorporate current guidelines and expert consensus to ensure clinical 
validity. They particularly highlighted the need for age-appropriate suctioning pressure and catheter depth specifications.

P8 observed, Adult consensus standards recommend −80 to −150 mmHg, and international guidelines indicate pressures not 
exceeding −200 mmHg. No standards specify values for older adults and hence we need clear guidance on appropriate depth 
and pressure. 

Protocols should include assessments of vital signs, breath sounds, and secretion characteristics before and after 
suctioning, along with strategies for preventing and managing age-related complications.

P11 noted, Older adults experience more frequent and complex complications during suctioning. Including common complica
tions and interventions would help nurses handle emergencies better. 

Given the complexity of critical illness in older adults, some participants recommended incorporating respiratory 
therapist consultation into protocol development.

Discussion
Recognizing the Dual Special Characteristics of Endotracheal Suctioning in Critically Ill 
Older Adults
Participating nurses consistently described that age-related pathophysiological changes substantially increased suctioning 
risks in older adults. Published evidence indicated that deteriorating airway defense mechanisms and multimorbidity 
predisposed older adults to VAP and airway injury during suctioning.8,9 Nurses implemented several protective measures, 
including pre-oxygenation, reduced suction pressure, controlled catheter depth, optimized humidification, and positioning 
adjustments to minimize procedural risks.

There is evidence to support these practices. Liu et al reported that adjusting suction pressure according to secretion 
viscosity and using shallow suctioning reduced mucosal bleeding.10 The American Association for Respiratory Care 
recommended verifying suction pressure before each procedure and maintaining the lowest effective setting.11 However, 
only 22% of healthcare personnel were reported to routinely confirm pressure settings before suctioning.12 This 
discrepancy indicated a need for enhanced standardization in clinical practice. Pre-oxygenation was demonstrated to 
reduce the incidence of post-suctioning oxygen desaturation (>4% decrease) in older adults from 38.7% to 12.4%.13 

Additionally, 88% of experienced nurses extended pre-oxygenation for high-risk patients.12 Heat-moisture exchangers 
improved cough symptoms and secretion characteristics and reduced equipment obstruction-related replacements by 
40%.14 A 45-degree semi-recumbent position improved secretion drainage, enhanced patient tolerance, and reduced 
mucosal injury compared with the supine or the 90-degree lateral positions.15 These measures aligned with contemporary 
principles of minimally invasive suctioning and patient-centered safety.16,17 Collectively, these strategies reduced 
procedural risks and improved suctioning efficiency.
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Nurses Face Multiple Challenges When Performing Endotracheal Suctioning in 
Critically Ill Older Adults
Findings from this investigation indicated that nurses encountered multiple patient-specific challenges, including bleeding risk 
in patients with bronchial carcinoma, loose teeth in very old adults, airway spasm in individuals with neurological conditions, 
inadequate catheter fixation, patient agitation, and sputum crust formation associated with prolonged intubation. Reduced 
cardiopulmonary reserve heightened vulnerability to transient hypoxia and arrhythmias.18 Immunosenescence further 
increased infection risk during invasive procedures such as suctioning.19

In response to the aforementioned risks, clinical studies have shown that while high-resolution chest CT can effectively 
identify concealed sputum crusts.20 Its ability to monitor dynamic airway changes is limited. Fiberoptic bronchoscopy plays 
a prominent role in this regard.21–23 Nurses therefore needed to assess tumor characteristics and airway status to select 
techniques that balanced reduced suction pressure, refined procedure steps, and multidisciplinary collaboration.22,24 For 
patients with neurological conditions and unstable intracranial pressure, limiting non-essential suctioning was recommended 
because excessive suctioning increased cerebral blood flow, triggered vasoconstriction, raised intracranial pressure, compro
mised cerebral perfusion, and could precipitate seizures.3 Pre-suctioning bronchodilator nebulization lowered airway spasm 
risk.25 Modified endotracheal tube fixation devices improved anatomical conformity, enhanced stability, and reduced tube 
displacement.26 For agitated patients, combining restraints, music therapy, and psychological support facilitated improved 
cooperation.27 Although dental splints stabilized loose teeth, their use in orally intubated patients remained limited and 
required further evaluation.28 Despite evidence supporting these interventions, substantial patient heterogeneity underscored 
the importance of individualized assessment.

This investigation also identified perceived limitations of closed suctioning systems, concerns about balancing suctioning 
frequency with mucosal bleeding risk, and experience-based intervals between suctioning and enteral feeding. These issues 
highlighted gaps in current technology, limited evidence-based guidance, and insufficient multidisciplinary collaboration, 
particularly with respiratory therapists and nutrition specialists, to support comprehensive protocol development.29

Developing Standardized Endotracheal Suctioning Protocols for Critically Ill Older Adults 
Based on Pathophysiological Characteristics and Clinical Needs
Most participants emphasized the necessity of designing suctioning protocols tailored to the physiological characteristics 
and clinical needs of critically ill older adults. Several key elements were identified. First, optimizing protocol content 
and defining age-specific parameters were essential. Protocols should delineate pre- and post-suctioning assessments, 
appropriate suction pressure and catheter depth, and strategies for preventing and managing complications. The 
American Association for Respiratory Care recommended modifying suctioning techniques according to patient popula
tion characteristics.11 For older adults, guidance includes maintaining suction pressure between −80 and −150 mmHg, 
prioritizing shallow suctioning, extending pre-oxygenation to 2 to 3 minutes, and limiting suction pressure to −80 mmHg 
in individuals with coagulopathy. However, given the fragile airway mucosa and impaired cardiopulmonary function 
observed in older adults, individualized adjustment of these parameters remains critical to prevent secondary injury while 
maintaining procedural safety and effectiveness.

Second, a tiered protocol design could accommodate varying experience levels. Senior nurses preferred detailed 
guidance addressing complex scenarios, whereas junior nurses required concise checklists to navigate fast-paced clinical 
settings. This need aligned with a tiered training and protocol model.30 Basic checklists enhanced standardization and 
reduced errors among junior nurses, while supplementary information provided experienced nurses with comprehensive 
direction for managing complicated situations. Digital decision-support tools could further strengthen protocol imple
mentation. By integrating patient data, clinical progression, and real-time monitoring, intelligent algorithms may identify 
risks such as bleeding or hypoxemia during suctioning.31 These systems can provide alerts, assist with decision-making, 
and support individualized care planning, ultimately improving the safety and quality of endotracheal suctioning in 
critically ill older adults.
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Advantages and Limitations
This study is the first to explore the experience of nurses in suctioning sputum from the artificial airway of elderly 
critically ill patients, providing a reference basis for the development of standardized clinical training programs and 
operational procedures. From the perspective of nurses in this study, it is revealed that the development of a suction 
protocol for elderly patients not only requires adjustments to technical parameters but also necessitates a systematic 
consideration of the decision-making dilemmas arising from their comorbidities and decreased physiological reserves. 
However, there are still certain limitations: (1) The study only selected 15 nurses as research subjects, which is 
a relatively limited sample size. Although purposeful sampling and the maximization of diversity strategy were employed 
to accommodate subjects with different characteristics as much as possible, in order to enrich research information and 
enhance the depth and saturation of the study, it is still difficult to comprehensively cover the nurse population who care 
for elderly critically ill patients with artificial airway in different levels, different working years, and different depart
ments. The representativeness of the sample is somewhat limited. (2) This study is a qualitative study, and the formation 
of its research results is closely related to background factors such as the clinical environment, nursing team atmosphere, 
and regional medical resources of the research subjects. In the future, the sample size can be expanded to include nurses 
from different regions and different levels of medical institutions to conduct quantitative research, in order to further 
enrich and verify the results of this study.

Conclusion
This qualitative investigation conducted interviews with 15 nurses to examine their experiences with endotracheal 
suctioning in critically ill older adults. Older adults demonstrated distinct airway characteristics that posed substantial 
challenges during suctioning procedures. These findings indicated the need for strengthened training, integration of 
digital decision-support tools, and the development of standardized protocols through multidisciplinary collaboration. 
Future research should extend beyond a single tertiary hospital in Shanghai by incorporating larger and more diverse 
samples and implementing evidence-based approaches to support comprehensive protocol development.
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