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Abstract

Purpose: Early mobilization in the intensive care unit (ICU) can improve patient outcomes but 

has perceived barriers to implementation. As part of an ongoing structured quality improvement 

project to increase mobilization of medical ICU patients by nurses and clinical technicians, we 

adapted the existing, validated Patient Mobilization Attitudes & Beliefs Survey (PMABS) for the 

ICU setting and evaluated its performance characteristics and results.

Materials and Methods: The 26-item PMABS adapted for the ICU (PMABS-ICU) was 

administered as an online survey to 163 nurses, clinical technicians, respiratory therapists, 

attending and fellow physicians, nurse practitioners, and physician assistants in one medical ICU. 

We evaluated the overall and subscale (knowledge, attitude, and behavior) scores and compared 

these scores by respondent characteristics (clinical role and years of work experience).
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Results: The survey response rate was 96% (155/163). The survey demonstrated acceptable 

discriminant validity and acceptable internal consistency for the overall scale (Cronbach α: 0.82, 

95% confidence interval: 0.76-0.85), with weaker internal consistency for all subscales (Cronbach 

α: 0.62-0.69). Across all respondent groups, the overall barrier score (range: 1-100) was relatively 

low, with attending physicians perceiving the lowest barriers (median [interquartile range]: 30 

[28-34]) and nurses perceiving the highest (37 [31-40]). Within the first 10 years of work 

experience, greater experience was associated with a lower overall barrier score (−0.8 for each 

additional year; P = 0.02).

Conclusions: In our medical ICU, across 6 different clinical roles, there were relatively low 

perceived barriers to patient mobility, with greater work experience over the first 10 years being 

associated with lower perceived barriers. As part of a structured quality improvement project, the 

PMABS-ICU may be valuable in assisting to identify specific perceived barriers for consideration 

in designing mobility interventions for the ICU setting.
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Introduction

Survivors of critical illness frequently experience muscle weakness and impaired physical 

functioning.1–5 Rehabilitation and mobilization of critically ill patients is often provided by 

physical and occupational therapists. Notably, mobility interventions performed by nurses 

also can improve patient outcomes, particularly when initiated within the first few days after 

intensive care unit (ICU) admission.6–11 We are currently engaged in an ongoing 

multiprofessional project to increase patient mobilization by nurses and clinical technicians 

in our medical intensive care unit (MICU), using a structured quality improvement (QI) 

framework.12 A key part of this QI framework is identifying initial barriers to the proposed 

intervention prior to designing any QI intervention.13,14 A preexisting survey was created 

and validated to identify barriers to mobilization of patients in the general ward setting, but 

no evaluation has been conducted of its psychometric performance in the ICU setting.15 

Although ICU guidelines encourage early mobilization, no validated tool exists to 

empirically evaluate barriers to patient mobility for purposes of designing QI interventions.
16,17 In administering an adaptation of this mobility barriers survey to a multiprofessional 

group of ICU staff, we aimed to (1) evaluate the psychometric performance of this survey in 

the ICU setting, (2) identify baseline barriers to patient mobility in the ICU for subsequent 

comparison, and (3) custom design interventions for the QI project that target local barriers.

Material and Methods

Survey Population

All nurses, clinical technicians, respiratory therapists, attending and fellow physicians, nurse 

practitioners (NPs), and physician assistants (PAs) working in the 24-bed MICU at Johns 

Hopkins Hospital in January 2017 were invited to participate in the survey. Johns Hopkins 

Hospital is a quaternary care academic teaching hospital in Baltimore, Maryland. The staff-
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patient ratios for clinical technicians (1:4), nurses (1:2), respiratory therapists (1:12), 

attending physicians (1:12), fellow physicians (1:12), and NPs/PAs (1:6) have some 

variability based on MICU census, patient severity of illness, and patient needs. Typically, 2 

to 3 physical therapists from the long-established critical care physical medicine and 

rehabilitation program provide dedicated coverage to the MICU 7 days per week, mobilizing 

patients alone or with the assistance of nurses, clinical technicians, and respiratory therapists 

when available or necessary. Physical and occupational therapists were not included in our 

survey population as our ongoing QI project was focused on enhancing mobilization by 

nurses and clinical technicians.

Survey

The preexisting, 26-item Patient Mobilization Attitudes & Beliefs Survey (PMABS, freely 

available at https://www.johnshopkinssolutions.com/solution/amp/amp-hospital/), validated 

in a ward setting,15 was adapted for the ICU (PMABS-ICU, freely available at https://

www.johnshopkinssolutions.com/solution/amp/activity-mobility-promotion-amp-icu/). The 

PMABS-ICU was administered via a web-based platform (Qualtrics®). Adaptations to the 

survey wording were minor and included changing “three times daily” to “once daily” in 2 

items (Supplemental Table S1) to reflect a more feasible minimum frequency of nurse-led 

mobilization for ICU patients. Response options used a 5-point Likert scale (0 = not 

applicable; 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree). 

We also asked the respondents to specify the following: clinical role, years of work 

experience with hospitalized patients, and a free-text question for any additional comments 

on issues regarding patient mobility not already covered in the survey. As per instructions 

for the original validated survey, scores were calculated for the overall barriers scale and 3 

subscales (ie, knowledge, attitude, and behavior), with each ranging from 0 to 100, with 

higher scores indicating greater barriers to mobility. Barrier items answered as “not 

applicable” were not included in the scores.

Statistical Analysis

To aid in comparability, psychometric evaluation of the PMABS-ICU was performed in a 

similar manner to the original PMABS.15 The response rates and median years of experience 

were calculated and reported by clinical role. Free-text comments were categorized and 

tabulated. Cronbach a was calculated to evaluate the internal consistency of the overall scale 

and subscales, with a value ≥.70 considered acceptable. Correlations of the individual survey 

items with the overall scale and with the subscales were evaluated using Pearson correlation, 

with acceptability defined as correlation coefficients >0.40 for most items. Discriminant 

validity was considered acceptable if the correlation coefficient of most items was higher for 

the assigned subscale versus the other 2 subscales. Principal factor analysis with 3 factors 

was performed using an oblique promax rotation to evaluate attribution of survey items to 

the 3 hypothesized subscales, with loading values ≥0.40 considered positive.

The distribution of the overall and subscale scores was examined for all respondents and 

stratified by clinical role and median years of experience, with differences evaluated by the 

Kruskal-Wallis test; Dwass, Steel, Critchlow-Fligner test; and unpaired t tests, as 

appropriate. A multivariable linear regression model was used to evaluate the independent 
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associations of clinical role and years of work experience with barriers scores. Scatterplots 

and LOWESS curves were used to visualize the association of clinical role and years of 

experience with overall and subscale scores. On the basis of this evaluation, a spline term 

was included in the linear regression model with one knot at 10 years of experience, along 

with 3 categories of clinical role. A second model was fit with the addition of an interaction 

term between years of experience and clinical role. All analyses were conducted using SAS 

version 9.4 (2013, Cary, North Carolina) and figures prepared using STATA® version 14.2 

(2015, College Station, Texas).

Results

The survey was distributed to 163 individuals with 155 respondents (96% response rate; 

Table 1). The only missing data were years of experience for 2 (1%) respondents. The “not 

applicable” response option was chosen infrequently (Supplemental Table S2).

Psychometric Performance

A minority of respondents (29/155, 19%) had any response to the free-text question 

regarding additional comments on issues regarding patient mobility not already covered in 

the survey. These free-text responses were categorized into 12 themes (Supplemental Table 

S3). Only 2 themes (related to sedation and restraints, 4 comments, 3% of responses) were 

raised that were not already evaluated by an existing survey item.

Cronbach α for the overall barriers scale was acceptable at 0.82 (95% confidence interval 

[CI]: 0.76-0.85) and was slightly below the 0.70 threshold for the 3 subscales (Table 2). We 

found acceptable item-scale correlations of >0.40 for the overall barriers scale (50% of 

items) as well as the subscales (85% of items). Discriminant validity was acceptable with 

96% of items correlating most strongly with the assigned subscale. Factor analysis 

demonstrated that 12 items were categorized correctly (46%) with no cross-loading (ie, no 

loading of the item onto a second factor), with 5 items (19%; 2 knowledge subscale, 3 

behavior subscale) not loading to any factor. In subgroup analyses of nursing versus 

nonnursing clinical roles, we found no significant difference in the factor analysis finding, 

suggesting that clinical role did not explain the observed results.

Baseline Barriers to Patient Mobility

The mean (standard deviation, SD) overall barriers score was 34.6 (7.2). Nurses reported the 

highest overall barrier score and attitude and behavior subscale scores; these scores were 

only significantly higher in comparison to attending and/or fellow physicians (Table 3). 

Average scores for all barrier items are available by clinical role in Supplemental Table S4. 

In a comparison of scores for all respondents below versus above the median years of 

experience (6 years), those with less experience had higher barriers based on the overall 

score (35.7 [8.8] vs 32.5 [6.7]; P = 0.01) and 2 of the 3 subscale scores: attitude (37.8 [10.6] 

vs 33.5 [8.9]; P = 0.01) and behavior (36.9 [9.5] vs 33.3 [7.7]; P = 0.01).

The relationship between years of work experience with hospitalized patients and the overall 

barrier score is shown in Figure 1. Accounting for clinical role, regression analysis 

demonstrated that each additional year of experience, up to 10 years, was associated with a 
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significantly lower score for the overall barriers and for each subscale (Table 4). Each year 

of work experience beyond 10 years had no association with the overall score or 2 of the 

subscale scores (Table 4). The multivariable regression analyses also demonstrated that 

nurses and clinical technicians (vs the physician/NP/PA reference group) had significantly 

higher mean scores for the overall score and for the attitude and behavior subscale scores 

and significantly lower knowledge subscale scores (Table 4). There was no significant 

statistical interaction between years of experience and clinical role.

Interventions to Target Barriers

Based on these survey results, our multiprofessional QI group designed several interventions 

intended to address the identified baseline barriers. First, education about patient mobility 

was included in nursing staff meetings and physician education sessions. Second, to better 

understand the barriers and opportunities for patient mobilization within nursing and 

technician workflow, a physical therapist directly observed nurses and a nurse technician 

engaged in their regular clinical care, with detailed empirical data collection and analyses of 

their activities, as described in detail elsewhere.14 Third, training sessions were held with 

existing nurses and clinical technicians regarding safe techniques for patient mobilization 

and implemented into orientation for new staff. Fourth, discussion and documentation of a 

daily goal for nurse-based patient mobility, using the Johns Hopkins Highest Level of 

Mobility scale,18 was implemented as part of daily work flow, with daily documentation of 

the actual mobility achieved by the nurse or technician.

Discussion

This project, reporting on the results of adapting and administering a previously validated, 

inpatient mobility barriers survey in the ICU setting, had a 96% response rate and 

demonstrated relatively low baseline perceived barriers as well as acceptable internal 

consistency and discriminant validity in a large, multiprofessional group of 155 MICU 

clinicians. Nurses reported the highest overall barriers and highest attitude and behavior 

barriers, but relatively lower knowledge barriers. Across all clinical roles and all survey 

scales, over the first 10 years of work experience, greater experience was associated with 

lower barrier scores. Interventions were designed to target barriers identified from this 

survey for the ongoing QI project.

We adapted the PMABS for the ICU via minor changes in the wording of survey items. The 

original PMABS was validated in a sample of medicine floor nurses and occupational and 

physical therapists.15 Here, the PMABS-ICU was administered to 6 different clinical roles 

relevant to our ongoing QI project. Psychometric analysis of the PMABS-ICU demonstrated 

adequate internal consistency of the overall barriers scale (α = 0.82, 95% CI: 0.76-0.85), 

similar to the original survey (α = 0.87, 95% CI: 0.83-0.90). Internal consistency of the 

subscales scores was lower for the PMABS-ICU versus original survey (ie, 0.62-0.69 vs 

0.75-0.82), possibly due to the difference in clinical setting or greater heterogeneity in the 

clinical roles surveyed.

The objective of our multiprofessional QI project is to increase the mobilization of MICU 

patients by nurses and clinical technicians, to complement the existing physical therapy 

Goodson et al. Page 5

J Intensive Care Med. Author manuscript; available in PMC 2021 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(PT)-led early rehabilitation program.19 As this objective most directly impacts nursing 

workflow, it is not surprising that nurses (vs other roles) had higher attitude and behavior 

perceived barriers in our survey administered in the planning stages of our QI project. We 

found greater attitude and behavior barriers, relative to knowledge barriers, in all clinical 

roles except for attending physicians and NP/PAs. Group discussions, in-depth interviews, 

and observation of work flow, as reported in prior ICU QI papers,14,20 can assist with further 

understanding these identified barriers and with informing approaches to overcome them as 

outlined elsewhere.21,22

Notably, there were lower barrier scores with each additional year of work experience during 

the first 10 years. Prior research in general medicine nurses and rehabilitation technicians 

has reported similar findings,15 which could indicate increasing comfort with patient 

mobility as experience and confidence in patient care increase.

There are few published reports of similar surveys for comparison purposes. In Canada, the 

Mobility Survey Questionnaire was designed to assess ICU physician and physiotherapist 

knowledge, barriers, and practice of rehabilitation using 30 items in 3 domains (barriers/

facilitators, knowledge, and clinical practice).23 Compared to the PMABS-ICU, the Mobility 

Survey Questionnaire is more focused on beliefs and practices regarding mobility. Also, the 

Mobility Survey Questionnaire was administered in a narrower group of clinical roles than 

the PMABS-ICU, limiting comparability of results between these 2 surveys. Among ICU 

physicians, the only clinician group common to both surveys, results were similar regarding 

lack of equipment being a barrier. Specifically, 56% of the Canadian respondents reporting 

this barrier compared to a mean response of 3.9 (a score of 4 = “agree”) in PMABS-ICU 

item 7 among attending physician respondents.23

There are potential limitations to our survey project. First, the internal consistency of the 

subscales was lower in our multiprofessional MICU sample compared to the original survey 

in sample of general medical floor nurses and physical and occupational therapists. The 

factor analysis suggests that the survey subscales do not delineate the barrier subscales 

(knowledge, attitudes, and behaviors) as clearly in the MICU sample versus the original 

sample. This finding may be due to unmeasured differences between the respondents or 

differences between the general medicine ward versus ICU settings. We did not collect 

detailed demographic data on our respondents, and it is possible that such unmeasured 

factors as age and gender may have accounted for some of these differences. Second, our 

respondents demonstrated relatively low knowledge barriers to mobility, unlike other 

studies. Therefore, our results may not generalize to centers without a preexisting early 

mobility program. However, the starting point of any QI project is a unit-specific evaluation 

of barriers, which emphasizes the importance of using a tool, such as the PMABS-ICU, to 

understand local barriers. Third, the small size of some of our clinical role groups may have 

limited our ability to discern statistically significant differences between roles.

In conclusion, a survey administered to a multiprofessional group of MICU staff 

demonstrated relatively low perceived barriers to patient mobility across clinical roles. 

Within the first decade of work experience, greater experience was associated with lower 

perceived barriers to patient mobility. As part of a structured QI project, the PMABS-ICU 
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may be a valuable tool to assist in identifying specific perceived barriers for consideration 

when designing mobility interventions for the ICU setting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Scatterplot of years of work experience versus overall score for Patient Mobilization 

Attitudes & Beliefs Survey for the Intensive Care Unit (PMABS-ICU) for all survey 

respondents. Dotted line represents a smoothed average (using a LOWESS function) of the 

relationship between years of work experience with hospitalized patients and overall scaled 

score for the PMABS-ICU.
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