
Impact of Tracheostomy Placement on Anxiety in Mechanically
Ventilated Adult ICU Patients

Stephanie J. Breckenridge, MN, MM, RN,
Allina Health Staff RN, University of Minnesota Research Assistant, 1180 California Drive Apt
101, St. Paul, MN 55108, burg0417@umn.edu, 406-249-7056

Linda Chlan, PhD, RN, FAAN, and
Distinguished Professor of Symptom Management Research, College of Nursing, Ohio State
University, 398 Newton Hall, 1585 Neil Avenue, Columbus, OH 43210, chlan.1@osu.edu,
614-6292-8341

Kay Savik, MS [Senior]
Statistician School of Nursing University of Minnesota, 5-140 Weaver-Densford Hall, 308 Harvard
Street SE, Minneapolis, MN 55455, savik001@umn.edu, 612-624-2359

Abstract

OBJECTIVE—To determine if self-reported anxiety levels decreased after tracheostomy

placement in a sample of mechanically ventilated intensive care unit patients.

BACKGROUND—There is limited research regarding the impact of a tracheostomy on patients’

anxiety. Elevated anxiety delays healing and contributes to long-term mental health complications.

METHODS—This was a secondary analysis of data from a large clinical trial conducted in urban

Minnesota. Fifty-one of 116 patients received a tracheostomy. Anxiety scores were obtained daily

using the Visual Analog Scale-Anxiety. Mixed model analysis was used to compare anxiety

ratings pre- and post-tracheostomy.

RESULTS—There was no significant decrease in anxiety following tracheostomy after

controlling for time and gender (all p>.16). Age was the only variable to impact anxiety levels:

anxiety scores increased as age increased (p=.02).

CONCLUSIONS—Prospective studies are needed to more accurately assess the impact of

tracheostomy placement on patient anxiety and salient outcomes.
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INTRODUCTION

Mechanically ventilated adult intensive care unit (ICU) patients frequently undergo

tracheostomy placement when they have difficulty weaning from the ventilator or they

require long-term ventilator support.1,2 Although disagreement regarding the timing and

specific benefits of the procedure continues to dominate research on tracheostomy

placement,1–11 commonly accepted advantages include reduced oral, laryngeal, and tracheal

damage,3–4 improved work of breathing,12 faster weaning,1,3–5,13 reduced sedation

needs,6,14 decreased morbidity and mortality rates,1–4,15 shorter hospital and ICU stays,1,4–5

and lower costs.5

The physical and psychological discomforts of mechanical ventilation (MV) via an

endotracheal tube have been well documented.16–26 Tracheostomy placement in

mechanically ventilated patients is presumed to mitigate these discomforts by allowing for

oral nutrition,6 increased mobility,14 and verbal communication.27 However, patients

continue to report physical and psychological distress after tracheostomy placement. In

addition to pain,28–29 fatigue,28,30 frequent coughing,28 and thirst,31 patients describe

anxiety related to feelings of powerlessness,30 fear,32 uncertainty about the future,28–31

impaired communication,28–29,31,33 and altered body image.28,34

Anxiety is defined by Johnson and Sexton20 as a state marked by prolonged apprehension,

increased motor tension or activity, and autonomic arousal. Bay35 further describes anxiety

as a “perceived mismatch”35 and the resultant “feeling of dread or impending doom”35 that

leads to hyperawareness and physiologic responses. Anxiety is one of the most commonly

reported and most distressing symptoms associated with MV,21,23,32,36–40 including those

patients who receive MV via a tracheostomy.30 Prolonged anxiety delays healing and

predisposes patients to difficult weaning.20,33 Additionally, prolonged anxiety has been

shown in multiple studies to contribute to long-term depression and post-traumatic stress

disorder (PTSD) in patients who have survived their critical illness.6,18,24,33,41–43

Background

Despite anxiety’s ill effects on healing, there is a noteworthy deficiency of research on

patients’ self-reported anxiety levels in the ICU following tracheostomy placement. The

OVID Medline, PubMed, PsychInfo, and CINAHL databases were used to conduct the

literature review for this analysis, and the located articles were cross-referenced. No

identified quantitative studies specifically evaluated anxiety post-tracheostomy as a study

aim Several researchers have assessed the broader category of patient comfort;6,13,14

however, comfort includes but is not limited to anxiety.32 Furthermore, measures and

conclusions about patient comfort and anxiety rely almost exclusively on proxy indicators,

such as decreased sedation needs6,14,27 and nurse or family member assessments,7,14,27

rather than first-person patient reports.

Proxy assessments of patient symptoms are problematic because research in a number of

settings has revealed that care providers and family members tend to incorrectly estimate

patients’ symptoms.17,32,44–46 Symptoms, in general, are more frequently underestimated

than overestimated by proxy assessors.47–49 Anxiety, specifically, is both under-45,50 and
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overestimated,48,50 making self-reported evaluation of this common symptom in

mechanically ventilated patients essential for effective management.

The purpose of this secondary analysis was to begin to fill the knowledge gap about patient

anxiety post-tracheostomy placement. The primary aim was to determine if self-reported

anxiety levels decreased after tracheostomy placement in a sample of ICU patients receiving

mechanical ventilatory support. Secondary aims were to evaluate anxiety in patients with

and without a tracheostomy with regard to such potential covariates as age, gender, race,

ethnicity, and receipt of sedative medications.

METHODS

Design

This study was a secondary analysis of existing data from a large parent study. The aim of

the parent study was to determine the effects of patient-initiated music listening on anxiety

levels and sedative exposure in critically ill patients receiving mechanical ventilatory

support. Subjects remained on protocol as long as they were receiving mechanical

ventilation in the ICU, from 1 to 30 days per protocol. Findings for the parent study are

reported elsewhere.51 Subjects who were randomized to the usual care group in the parent

clinical trial were used as the sample group for this secondary analysis.

Setting and Sample

This study was conducted in the Minneapolis and St. Paul, Minnesota urban area. Subjects

were recruited from 12 ICUs between September 2006 and March 2011. Approval was

obtained from the principal investigator’s Institutional Review Board (IRB), as well as the

IRBs of all of the participating hospitals. Patients were required to provide their own

informed consent due to the patient-directed nature of the intervention in the parent study.

Trained research nurses obtained consent from all enrolled patients.

Inclusion criteria for the parent study consisted of mechanically ventilated patients in the

participating ICUs who were age 18 or older, alert and participating in their care, able to

read and write in English, had adequate corrected hearing and vision as determined by

bedside ICU nurses’ assessment, were hemodynamically stable and not requiring active

titration of vasopressor medications, and who were receiving ventilatory support for a

pulmonary issue. Exclusion criteria included aggressive ventilatory support, hemodynamic

instability, unresponsiveness, deafness or blindness without signing ability, or patients with

documentation in the medical record that indicated they were not mentally capable of

providing their own informed consent (i.e., Alzheimer’s disease).

A total of 125 patients from the participating ICUs were randomized to the usual care group

in the parent study. Patients’ diagnoses were primarily respiratory or cardiac (Table 1).

Anxiety data were obtained from 116 of these patients; they comprise the sample for the

study reported here. A sample of 116 subjects would be able to detect a difference of 13% in

the VAS-A scores after tracheostomy placement, with power of 80% and alpha set at .05.
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Demographic and clinical variables are compared between patients who received a

tracheostomy and those who did not in Table 2. Indications for tracheostomy placement

were available for only 22 patients; all indications were respiratory (Table 1). There were no

established standards for time to tracheostomy placement in any of the participating ICUs.

Variables and Their Measurement

Anxiety—Anxiety can be defined as a state marked by apprehension, agitation, increased

motor activity, arousal, and fearful withdrawal.21 The VAS-A was used in this study to

measure patients’ anxiety each day. Each day during study enrollment, at around the same

assessment time each day, patients were asked to mark their current level of anxiety on the

VAS-A using a large, black, felt-tipped marker. They were instructed to rate their level of

anxiety in response to the question, “How are you feeling right now?” Patients were assisted

by research nurses as needed to mark their current level of anxiety. The VAS-A was

anchored on each end by the statements “not anxious at all” (0 mm) and “the most anxious I

have ever been” (100 mm). A VAS-A score of 50 mm was considered to represent a

moderate anxiety level.52 Scores were derived by measuring the distance in millimeters

from the bottom edge of the line anchor to the mark placed by the participant. The same

ruler was used to score all completed VAS-A measures.

The VAS-A had a vertical orientation, which is thought to be more sensitive and easier for

subjects to use. It is considered to be particularly useful for those patients with a narrowed

visual field or patients who are under stress.53–54 Visual Analog Scales (VAS) are

appropriate for tracking a subject's clinical course, are easily administered, are easy for

subjects to see, and use few words to minimize the possibility of different

interpretations.54–55 Careful instruction and repeated use of a VAS can eliminate problems

with conceptual understanding of the method.55 Mechanically ventilated subjects have not

reported difficulty completing the VAS-A in other studies38 or in the parent study.51 The

VAS-A has been used by investigators to measure anxiety in patients receiving MV,53 and

to measure changes in anxiety in ventilated patients undergoing weaning trials.56

The VAS-A and the Spielberger State Anxiety Inventory (SAI) have been found to be

correlated r = 0.4938 to .82,57 demonstrating concurrent validity. Measures of reliability,

such as test-retest, are usually not addressed with VAS scales due to the dynamic nature of

the phenomenon being measured.55,58 The VAS-A has been found to be an accurate and

sensitive measure of state anxiety, capable of producing reliable measures of anxiety in

ventilated patients undergoing weaning trials56 and ambulatory surgical procedures.57

Time to Tracheostomy—Time to tracheostomy was defined as the amount of time in

days that had elapsed between a patient’s initial intubation in the ICU and the day that the

tracheostomy tube was placed. Attending physicians in each ICU determined patients’ need

for and the timing of tracheostomy. Time to tracheostomy was not standardized in this study

because it was not an aim of the parent study.

Sedation—Given the potential influence of sedative medications on anxiety, receipt of

these medications was recorded from each patient’s medical record. Sedation was

operationalized for this study as any receipt of commonly administered medications to ICU
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patients pre-and post-tracheostomy placement, coded “Yes/No” for data analysis. Sedative

medications included the following drugs: propofol, dexmedetomidine, diazepam,

lorazepam, midazolam, haloperidol, fentanyl, morphine and hydromorphone. For example,

“pre-tracheostomy sedation” meant that a patient received any sedative medication on any

day prior to tracheostomy; “post-tracheostomy sedation” meant that a patient received any

sedative medication after tracheostomy placement.

Data Analysis

Descriptive statistics were generated using frequencies and percentages for categorical data.

Interval data were described using means and standard deviations for normally distributed

data; medians and ranges were used for non-normally distributed data. Preliminary

assessments of differences in interval data, such as pre-tracheostomy VAS-A scores and

other covariates of interest, were generated using a t-test for 2 groups. The screening of

categorical variables as possible covariates used a chi-square test of association between the

tracheostomy and non-tracheostomy groups. Percentages of subjects in the tracheostomy

group who received sedation pre- and post-procedure were compared bivariately using a

McNemar’s test for related samples.

Available daily VAS-A scores from the patients who did and did not receive a tracheostomy

were compared pre- and post-tracheostomy placement using a mixed model analysis with

Statistical Analysis Software (SAS), version 9.2, proc mixed. Mixed models were chosen

because they handle missing data well. Using the unaltered data within a mixed model

analysis has a lower type I error and a higher power than any type of imputation method

used for missing data. In addition, imputation may result in biased estimates of effects and

standard errors. In this study, missing data was due to differing lengths of follow-up time,

patient illness, and activity or procedure time conflict at the time VAS-A scores were

collected on a particular day. In the mixed model, tracheostomy placement was treated as a

time dependent covariate, which controlled for the differing times of tracheostomy

placement after study enrollment. Baseline anxiety was also included as a covariate, in order

to control for the range of initial anxiety levels. The covariance structure chosen was auto-

regressive, based on the correlation matrix of VAS-A values day to day. All results were

considered significant at p < .05.

RESULTS

Of the patients randomized to the parent study’s usual care group and used in this study (n =

116), 6 remained in the study until the 30 day limit. Of the overall 116 patients, 77 were

extubated. Of the 110 patients who were enrolled in the study for fewer than 30 days, 12

died and 4 withdrew from the study. For these reasons, the amount of VAS-A data collected

decreased over time (Figure 1).

Fifty-one of the 116 patients in this sample underwent tracheostomy placement at some

point during their enrollment in the parent study. There were no significant differences in

age, gender, race, ethnicity, or Acute Physiology, Age, Chronic Health Evaluation

(APACHE) III scores between patients who underwent tracheostomy placement and those

who did not (Table 2). At the time of study entry, mean VAS-A scores did not significantly
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differ between patients who eventually received a tracheostomy and those who did not

(Table 2). However, mean VAS-A scores for the total time spent in the study were

significantly higher for male patients who did not receive a tracheostomy as compared to

those who did (p = .03) (Table 3).

Results of the mixed model analysis show that, following tracheostomy placement, patients’

anxiety levels did not significantly decrease due to tracheostomy placement, gender of the

patient, time in study, or time by tracheostomy interaction (all p > .16). Age was the only

variable to impact VAS-A levels over time, independent of whether or not a patient had a

tracheostomy placed (p = .02) (Table 4); for every year older a subject was, his or her VAS-

A scores increased by one half of a point.

Twenty-nine (97%) of the 30 patients who received sedative medication prior to

tracheostomy placement continued to receive sedative medication post tracheostomy.

Sixteen (76%) of the 21 patients who did not receive any sedative medication prior to

tracheostomy placement received a sedative medication post-tracheostomy, which was

significant (p = <.001).

In this study, anxiety did not significantly decline for the sample group following

tracheostomy placement. However, daily mean anxiety scores were noted to be quite

variable in patients who received a tracheostomy (Figure 2). In Figure 2, Day 0 signifies the

day of tracheostomy placement; time is adjusted in reference to Day 0. Negative numbers

represent the days leading up to tracheostomy placement, and positive numbers indicate the

days following the procedure. Centering time around tracheostomy placement was done to

accommodate patients’ varying times of study enrollment and tracheostomy placement.

DISCUSSION

The main finding from this secondary analysis was that patients’ self-reported anxiety

ratings, as measured by the VAS-A, did not decline after tracheostomy placement. This

result contrasts with the conclusion of Blot et al,13 who tentatively reported that patient

comfort increased following the procedure. However, comfort is a broad term that may

include, but differs from, anxiety.32,35

A related finding to the main finding was that receipt of a sedative medication increased

after tracheostomy placement. This result is corroborated by the research of Blot et al,13 as

well as Veelo et al,59 but it contradicts the findings of Trouillet et al6 and Nieszkowska et

al.14 The basis for the finding of increased sedation after tracheostomy is not known; further

study is required to determine the clinical reasoning behind this change.

The finding that anxiety did not significantly decrease following tracheostomy placement is

particularly relevant in light of several recent studies that reported limited or no

improvement in patients’ physiological parameters after the procedure, including morbidity,

mortality, weaning, and length of ICU or hospital stay.1,8,13 Furthermore, the lack of a

significant decrease in patient anxiety following tracheostomy placement, compounded with

the finding of an increased number of patients receiving a sedative medication post-

tracheostomy, contradicts the general supposition by clinicians of improved patient comfort
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after the procedure. These findings support the conclusion reached by Sherlock et al:

“Tracheostomy is potentially much more psychologically and physically traumatic for

patients than clinicians may be aware of.”31

Although overall anxiety did not decline in this sample following tracheostomy placement, a

secondary finding in this study was that VAS-A scores fluctuated widely day to day before

and after the procedure (Figure 2). The daily variability noted in patient anxiety is consistent

with similar fluctuation, a wide range in VAS-A scores, and no discernable patterns in

anxiety ratings noted in previous studies.37,52 Tate et al32 attributed patients’ differing

psychological responses to being mechanically ventilated to multifactorial influences, such

as individual personality characteristics and health history. Continued fluctuations in the

level of anxiety post-tracheostomy placement may also be related to patients’ clinical

conditions and their on-going need to receive MV in the ICU.22 In previous studies, patients

reported higher anxiety with longer periods of MV (4–7 days versus >7 days33; 6–21 days

versus >22 days37). Tate et al32 proposed that patient anxiety may increase with time

because patients “anticipated discomfort based on memories of prior encounters.”32

Furthermore, chronically elevated anxiety may be related to inadequate management of this

common symptom.23 Researchers in previous studies have indicated that clinicians can and

should do more to alleviate patients’ anxiety. For example, several studies have noted that

patients felt that they received less assistance, attention, explanation about procedures, or

support from nurses than they desired.17–19, 26,30 Inability to communicate continues to be

cited as one of the most aggravating effects of MV,16,18,22–23,28,30 in spite of a great deal of

research on how nurses and other care providers can facilitate communication and empower

patients.

Study Limitations

This study was limited in a number of ways. It was a secondary data analysis, so a number

of variables were affected by the parameters and the available data of the parent study.

Enrolled patients had conditions that were expected to improve, a quality influenced by the

parent study’s requirement for patients’ consent to participate. In some cases, patients were

stable enough to transfer from the ICU to long-term acute care units (LTAC), but they were

not transferred because of the limited number of LTAC beds in the urban area in which the

study occurred. Results may differ in patients with higher APACHE III scores.

Indications for and time to tracheostomy placement were not standardized for any of the

participating ICUs, since tracheostomy placement was not part of the parent study’s aims.

Neither were the timings and dosages of sedative medications specifically controlled, since

they were administered per usual care in each of the participating ICUs.

The number of VAS-A scores obtained per day varied. Some VAS-A scores are missing

because patients were not always able, due to illness, activity, or procedure time conflict, to

report their anxiety level at the designated time. Furthermore, the amount of data collected

each day varied since many patients withdrew or were discharged from the study prior to the

30 day limit. Data were collected in this manner in order to reflect the normal follow-up of
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mechanically ventilated ICU patients, per the parameters of the parent study. These factors

were controlled for in the data analysis, but a complete data set is always ideal.

Recommendations for Further Research

Further study is needed to more accurately assess the impact of tracheostomy placement on

patients’ anxiety, salient outcomes, and quality of life from the patient’s perspective.

Tracheostomy placement’s impact on anxiety should be the primary aim of future study.

Researchers should utilize first-person patient symptom assessments, and data should be

collected while patients are still in the ICU. In addition, locating future studies in

geographically disparate ICUs will result in more generalizable results.

Recommendations for Clinical Practice

Sustained anxiety requires continual nursing management to promote patients’ physical and

psychological health. The new ICU pain, agitation, and delirium (ICU PAD) guidelines

address the importance of regular symptom assessment and emphasize evaluating patients’

self-reported symptom experiences rather than using secondary indicators.60 Many of the

ICU PAD recommendations can be applied to anxiety assessment and management as well.

Namely, patients’ self-reported anxiety should be regularly assessed whenever possible,

utilizing valid and reliable instruments that are not burdensome for patients. Clinicians

cannot assume they are the best judges of the presence and intensity of unpleasant symptoms

such as anxiety. They also should not assume that distressing symptoms such as anxiety are

diminished after tracheostomy placement. Clinicians are encouraged to utilize evidence-

based interventions, such as communication techniques, supportive measures, anticipatory

care, and complementary therapies, in order to help alleviate patients’ anxiety before and

after tracheostomy placement.
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SAS Statistical Analysis Software

SD Standard Deviation

VAS Visual Analog Scale

VAS-A Visual Analog Scale-Anxiety
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FIGURE 1.
Number of enrolled subjects by study day (non-cumulative)
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FIGURE 2.
Mean anxiety trends before and after tracheostomy placement (n=51)
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TABLE 1

Admitting medical diagnoses and primary indication for tracheostomy

Diagnostic Category
(n=116)

N(Valid %)

Pulmonary 68(59%)

Cardiac 16(14%)

Gastrointestinal 9(8%)

Neurological & Neuromuscular 5(4%)

Oncology 4(3%)

Sepsis/Infection 6(5%)

Other1 8(7%)

Primary Indications for Tracheostomy2 (n=22) n(%)

Respiratory failure 24(21%)

Pneumonia 3(3%)

Respiratory arrest 2(2%)

Respiratory distress/shortness of breath/dyspnea 27(23%)

Airway protection 5(4%)

Tachypnea 3(3%)

1
“Other” includes shock/hypotension, surgery (non-cardiac), trauma, and vascular

2
Up to three indications given
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TABLE 2

Comparison of demographic and clinical characteristics of patients with and without tracheostomy

Variable No Tracheostomy
(n = 65)

Tracheostomy
(n = 51)

Mean(SD) Mean (SD) p-value

Age 58.1(11.9) 56.0(14.1) .39

APACHE III 64.9(22.7) 65.6(24.5) .86

VAS-A at entry to study 53.4(29.6) 51.7(30.1) .75

N(%) N(%) p-value

Male 27(42) 25(49) .42

Hispanic1 1(2) 2(4) .58

Race: .64

White 58(89) 43(84)

American Indian 1(2) 2(4)

Black 6(9) 6(12)

Median(range) Median(range) p-value

ICU days at admission to study 4.5(.3–18.5) 13.4(1.5–34) <.001

Total days in ICU 10.0(2–52) 26(4–62) <.001

Days in study 2.0(.01–24) 8.1(1.2–30) <.001

Days on ventilator at admission to study 3.5(.3–38) 11.8(1.6–33) <.001

Total hours on ventilator 154.4(29–939) 457.8(205–1105) <.001

1
Fisher’s exact test
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TABLE 3

Mean1 Visual Analog Scale-Anxiety (VAS-A) Scores by Sex, Ethnicity, and Race

Variable No Tracheostomy
(n=65) Mean

(95% CI)

Tracheostomy
(n=51) Mean

(95% CI)

p-value

Sex

Male 60.0(49.4, 70.6) 45.7(35.9, 55.5) .047

Female 46.3(38.8, 53.8) 55.4(48.1, 62.8) .10

Ethnicity

Non-Hispanic 51.8(45.4, 58.2) 50.4(44.1, 56.6) .76

Hispanic 66.0 (only 1) 57.5(29.2, 91.5) .75

Race

White 53.1(46.3, 60.0) 50.1(43.9, 56.4) .53

American Indian 72(only 1) 41.6(−25.4, 128.8) .62

African American 38.1(21.9, 54.3) 57.6(27.4, 87.8) .18

1
VAS-A scores were meaned for each subject over the total time he or she participated in the study
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TABLE 4

Mixed model analysis of the impact of tracheostomy placement on anxiety*

β(se(β)) p-value

Day in study .11(1.7) .95

Age .50(.21) .02

Male 9.1(6.4) .16

Has tracheostomy −4.8(5.1) .36

Tracheostomy by day interaction −.82(1.6) .62

*
There is no significant effect of time (day) or having a tracheotomy on the VAS-A
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