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OBJECTIVES: Standard nursing interventions, especially bed-baths, in ICUs 
can lead to complications or adverse events defined as a physiologic change 
that can be life-threatening or that prolongs hospitalization. However, the fre-
quency and type of these adverse events are rarely reported in the literature. 
The primary objective of our study was to describe the proportion of patients 
experiencing at least one serious adverse event during bed-bath. The sec-
ondary objectives were to determine the incidence of each type of serious 
adverse event and identify risk factors for these serious adverse events.

DESIGN: Prospective multicenter observational study.

SETTING: Twenty-four ICUs in France, Belgium, and Luxembourg.

PATIENTS: The patients included in this study had been admitted to an 
ICU for less than 72 hours and required at least one of the following treat-
ments: invasive ventilation, vasopressors, noninvasive ventilation, high-flow 
oxygen therapy. Serious adverse events were defined as cardiac arrest, 
accidental extubation, desaturation and/or mucus plugging/inhalation, hy-
potension and/or arrhythmia and/or agitation requiring therapeutic inter-
vention, acute pain, accidental disconnection or dysfunction of equipment, 
and patient fall requiring additional assistance.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: The study included 253 
patients from May 1, 2018, to July 31, 2018 in 24 ICUs, representing 1,529 
nursing procedures. The mean Simplified Acute Physiology Score II was  
54 ± 19. Nursing care was administered by an average of 2 ± 1 caregivers and 
lasted between 11 and 20 minutes. Of the 253 patients included, 142 (56%) 
experienced at least one serious adverse event. Of the 1,529 nursing proce-
dures, 295 (19%) were complicated by at least one serious adverse event. 
In multivariate analysis, the factors associated with serious adverse event 
were as follows: presence of a specific protocol (p = 0.011); tracheostomy  
(p = 0.032); administration of opioids (p = 0.007); presence of a physician  
(p = 0.0004); duration of nursing care between 6 and 10 minutes (p = 
0.003), duration of nursing care between 11 and 20 minutes (p = 0.005), 
duration of nursing care greater than 40 minutes (p = 0.04) with a refer-
ence duration of nursing care between 20 and 40 minutes.

CONCLUSIONS: Serious adverse events were observed in one-half of 
patients and concerned one-fifth of nurses, confirming the need for cau-
tion. Further studies are needed to test systematic serious adverse event 
prevention strategies.
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BACKGROUND

In intensive care and continuing care units, nurs-
ing procedures are performed several times a day by 
nurses in collaboration with nursing assistants for 
patients with organ failure requiring invasive tech-
niques, which limit the patients’ capacity to care for 
themselves. The goals of nursing procedures are not 
only to maintain personal hygiene but also limit the 
consequences of immobilization and promote early 
rehabilitation. Nursing procedures include not only 
patient personal hygiene and bed bathing but also 
pressure ulcer prevention, management of spasticity, 
and patient comfort.

Bed-bath is a complex procedure, which requires 
presence of at least a nurse and a nursing assistant and 
comprises several consecutive steps. Turning the patient 
during bed bathing can result in hemodynamic, respira-
tory, and/or neurologic changes that may be deleterious 
or even dangerous for the patient. Turning the patient to 
the right or left lateral decubitus positions is associated 
with a risk of accidental displacement/movement of the 
medical devices necessary for the patient’s care. These 
changes and risks can generate serious adverse events 
(SAEs), defined as a physiologic change that may be life-
threatening, prolong hospitalization, or result in func-
tional sequelae compromising patient safety (1).

Although such nursing procedures are performed 
daily in all ICUs in France and worldwide, the inci-
dence of SAEs associated with nursing procedures has 
not been precisely determined, and the risk factors 
for these SAEs have not been identified. The modali-
ties of bed bathing, its duration, and associated proce-
dures are very heterogeneous (2). Some studies have 
estimated the incidence of SAEs during hospital trans-
port (1), but few studies have evaluated adverse events 
occurring during standard nursing procedures (3, 4).  
de Jong et al (5) studied the incidence of adverse events 
during bed bathing and personal hygiene procedures 
in 193 patients, but their single-center study mainly fo-
cused on pain-related phenomena. Engström et al (6)  
found than 23% of procedures were associated with 
major physiologic changes, such as tachycardia or 
hypotension, but their study was based on only 16 

patients in a single ICU. Finally, Robles Rangil et al (7) 
studied 90 patients in a single-center study (7).

The objectives of our study were to determine the 
incidence of SAEs during nursing procedures and 
identify the risk factors for these SAEs.

MATERIAL AND METHODS

NURSIng during critical carE (NURSIE) was an in-
ternational, institutional, prospective, observational 
study conducted in 24 intensive care and continuing 
care units in France, Belgium, and Luxembourg be-
tween May 1, 2018, and July 31, 2018.

Patients admitted to intensive care or continuing care 
units during the previous 72 hours who met at least one 
of the following severity criteria were included in the 
study: intubated with an endotracheal tube; tracheos-
tomy cannula; continuous infusion of vasoactive drugs 
(norepinephrine, epinephrine, dobutamine); noninvasive 
ventilation for at least 1 hour during the 24 hours prior 
to screening; or heated humidified high-flow oxygen 
therapy. Patients were ineligible when they presented any 
of the following criteria: already included in the study, 
a medical contraindication to turning the patient to the 
lateral decubitus position, cessation of active treatment, 
spinal injury, or bed bathing by the patient himself/her-
self and expected to stay in the unit for at least 72 hours.

The primary outcome was the proportion of nursing 
procedures associated with SAEs over the total number 
of nursing procedures performed during patient fol-
low-up (i.e., 72 hr). Nursing procedures comprised 
bed bath at least involving positioning of the patient 
in the lateral decubitus position and care that lasted 
at least 10 minutes. The secondary outcomes were the 
incidence of each individual SAE and identification of 
ICU-, patient-, and nurse-related risk factors for SAEs.

Data Collection

Three types of data were collected.
ICU data included the type of unit (medical, sur-

gical, or multipurpose), the number of beds, average 
length of stay, mean Simplified Acute Physiology Score 
(SAPS) II (8), visiting hours, number of senior physi-
cians, number of residents, number of nurses, number 
of nursing assistants, number of physical therapists, 
use of temporary staff, ventilator with a circuit support 
arm, patient lifters, number of patient positionings per 
day, timing of nursing procedures, and the presence 
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of specific protocols. A specific bed-bath protocol was 
defined by Morris (9) as precise and detailed plans to 
perform bed-bath for critical care patients. A specific 
protocol must have been developed, validated, and 
available in each ICU participating in this study.

Demographic data included age, sex, height, weight, 
body mass index (BMI), SAPS II score at admission (8),  
presence of invasive devices, neurologic sequelae 
(hemiplegia, tetraplegia), duration of mechanical ven-
tilation, ICU length of stay, vital status on discharge 
from ICU, and vital status on discharge from hospital.

Nursing data included the treatments adminis-
tered, such as sedation, neuromuscular blocking 
agents, and vasoactive drugs; caregiver characteristics 
(level of training, age, length of experience, length of 
ICU experience); duration of the nursing procedure; 
number of caregivers; presence of a nurse, nursing as-
sistant, physician, physical therapist, and the patient’s 
family; the patient’s level of consciousness (conscious, 
sedated, intermediate) (10); and global stress assessed 
by the nurse in charge of the patient (assessed by a 
numerical score between 0 [no stress] and 10 [intense 
stress]).

SAEs

SAEs were defined in accordance with the literature (1).  
Briefly, an adverse event was defined as any unde-
sirable experience associated with bed-bath. A SAE 
was defined by the need for therapeutic intervention 
(increased Fio2, endotracheal suctioning) or medical 
intervention (life support following cardiac arrest, 
reintubation following accidental extubation, etc.). 
Predefined SAEs were as follows:

- � cardiac arrest,
- � accidental extubation,
- � desaturation requiring therapeutic intervention,
- � mucus plugging/inhalation requiring endotra-

cheal suctioning,
- � accidental disconnection of an implanted device 

(tube, drain, catheter),
- � hypotension requiring therapeutic intervention,
- � arrhythmia requiring therapeutic intervention,
- � agitation requiring therapeutic intervention,
- � equipment dysfunction,
- � patient fall,
- � need for physician intervention,
- � acute pain defined by scores strictly greater than:

■ � 5 on the Behavioral Pain Scale (5) and
■ � 6 on a visual analog scale (11).

Ethics

The study protocol was approved by an ethics com-
mittee in France (Comité de Protection des Personnes 
Sud Est IV; Reference 18/003 of 13/02/2018) and by the 
appropriate authorities in Belgium (ethics committee  
No. P2018/341) and Luxembourg (CNER No. 201804/02). 
Patients were provided with oral information, and their 
consent was sought before inclusion in the study. If the 
patient was deemed incompetent, his/her loved ones were 
informed, and their consent was obtained. Once the pa-
tient had recovered a satisfactory state of consciousness, 
he/she was informed, and his/her consent was obtained. 
Minor patients were also informed, as were their legal 
representatives, and their consent was also obtained.

Calculation of the Sample Size

As this was an observational study exploring the inci-
dence of SAEs during nursing procedures, especially 
bed-bath, this study did not require estimation of the 
sample size. However, we aimed to recruit at least 200 
patients during the study period.

Statistical Analysis

Discrete data were described by their frequency 
expressed as a percentage together with the 95% CI. 
Numerical data were described by the mean (with the 
95% CI) and sd. Discrete data were compared using 
a chi-square test or Fisher exact test, as appropriate. 
Continuous data were compared by Student t test after 
verification of the equality of variances. Multivariate 
analysis was performed using mixed effect logistic re-
gression to predict the occurrence of SAE during nurs-
ing procedures with the patients as random effect. This 
mixed model was used to take into account the non-
independence between repeated nursing procedures 
for each patient. Analyses were adjusted for potential 
confounders defined as factors associated with desat-
uration at p values less than or equal to 0.2 in the uni-
variate analysis and factors considered to be clinically 
significant. A backward selection method based on the 
Akaike information criterion was applied. Odds ratios 
(ORs) with their 95% CI were calculated. Statistical 
analyses were performed using R software Version 
3.4 (R Foundation for Statistical Computing, Vienna, 
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Austria; https://www.R-project.org/) with lme4, 
dyplr, and StatisticalModels packages. No imputation 
strategy was used for missing data. p value of less than 
0.05 was considered significant.

RESULTS

Between May 1, 2018, and July 31, 2018, 24 ICUs 
(mainly medical and surgical ICUs) with a median 
of 20 beds participated in the study. ICU characteris-
tics are presented in the eSupplement (Supplemental 
Digital Content 1, http://links.lww.com/CCM/F951).

A total of 253 patients in these ICUs, representing 1,529 
nursing procedures, were included in the study. The mean 
SAPS II of the patients was 53.5 ± 18.8. Patients were intu-
bated in 65.2% of cases, with a central venous catheter in 
75.1% of cases and an arterial catheter in 69.96% of cases. 
ICU characteristics are presented in Table 1, and patient 
characteristics are presented in Table 2.

Each nursing procedure was performed by an av-
erage of 2 ± 1 caregivers and lasted an average of 20 
± 13 minutes. Of the 253 patients included, 142 (56% 
[50–62]) experienced at least one SAE during a nursing 
procedure. Of the 1,529 nursing procedures performed 
in these 253 patients, 295 (19.3%) were complicated 
by at least one SAE (Fig. 1). The most common SAEs 
were desaturation (84/1,523, i.e., 5.5%), arterial hypo-
tension (68/1,523, i.e., 4.5%), agitation (64/1,522, i.e., 
4.2%), and acute pain (55/1,522, i.e., 3.6%).

In univariate analysis, factors associated with the 
development of at least one SAE were (Table 3) and 
(eTable 1, Supplemental Digital Content 1, http://
links.lww.com/CCM/F951) as follows:

- � ICU factors: median ICU length of stay, family 
visiting policy, number of residents in the ICU, 
distribution of patient lifter in the ICU, presence 
of a specific protocol.

- � Patient factors: weight, BMI, SAPS II, central ve-
nous catheter, presence of a tracheostomy.

- � Nursing factors: number of nurses involved in the 
nursing procedure, presence of a physician during 
the nursing procedure, global stress level, duration 
of the nursing procedure, number of caregivers pre-
sent, patient’s level of consciousness, administration 
of hypnotics, administration of opioids, presence of 
the family during the nursing procedure.

Factors associated with SAE on multivariate analysis 
were as follows: presence of a specific protocol (OR, 

TABLE 1. 
ICU Characteristics

Characteristics
Value  

(n = 24)

Multipurpose, n (%) 15 (62)

Country, n (%)  

  France 21 (88)

  Belgium 2 (8)

  Luxembourg 1 (4)

Number of beds, mean ± sd 20 ± 8

Mean length of stay in 2017, d, mean ± sd 7.5 ± 3.8

Mean Simplified Acute Physiology  
Score II in 2017, points, mean ± sd

50 ± 12

Visiting hours, n (%)  

  < 5 hr/d 3 (12)

  5–12 hr/d 4 (17)

  > 12 hr/d 12 (50)

  24 hr/24 hr 5 (21)

Number of senior physicians per bed, 
mean ± sd

0.4 ± 0.2

Number of residents per bed, mean ± sd 0.35 ± 0.2

Number of bed per nurse, mean ± sd 2.3 ± 0.6

Number of bed per nursing assistant, 
mean ± sd

1.5 ± 0.5

Number of physical therapists  
per bed, mean ± sd

0.1 ± 0.1

Number of temporary staff, n (%) 4 (17)

Ventilator with a circuit support arm, n (%) 20 (87)

Patient lifter, n (%)  

  In each room (25)

  Several in the unit 7 (29)

  One only in the unit 11 (46)

Number of times patient positioned  
per day, n (%)

 

  1 to < 3 3 (12)

  3 to < 4 4 (17)

  4 to < 5 12 (50)

  ≥ 5 1 (4.2)

Nursing procedures in the morning, n (%) 7 (33)

Nursing procedures in the afternoon 22 (92)

Nursing procedures at night, n (%) 22 (92)

Presence of a specific procedure, n (%) 5 (21)

https://www.R-project.org/
http://links.lww.com/CCM/F951
http://links.lww.com/CCM/F951
http://links.lww.com/CCM/F951
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1.98; 95% CI [1.17–3.36]; p = 0.011), tracheostomy 
(OR, 3.53 [1.11–11.20]; p = 0.032), administration of 
opioids (OR, 1.71 [1.16–2.52]; p = 0.006), presence of a 
physician (OR, 4.40 [1.94–9.98]; p = 0.004), duration of 
the nursing procedure with a reference duration of be-
tween 20 and 40 minutes: from 6 to 0 minutes (OR, 0.50 
[0.32–0.79]; p = 0.0032), from 11 to 20 minutes (OR, 

0.58 [0.40–0.85]; p = 0.0048); and duration greater than 
40 minutes (OR, 1.89 [1.02–3.50]; p = 0.0423). Factors 
associated with SAE during bed-bath, identified by 
multivariate analysis, are presented in Figure 2.

The characteristics of nursing procedures com-
plicated by cardiac arrest are presented in eTable 2 
(Supplemental Digital Content 1, http://links.lww.com/
CCM/F951). Cardiac arrest occurred during seven of 
the 1,523 nursing procedures (0.5%). The only factor 
associated with cardiac arrest on univariate analysis 
was the presence of a device such as an artificial car-
diac pacemaker (three cardiac arrests were observed 
among the seven patients with such a device).

DISCUSSION

In our study, a high incidence of SAEs was observed 
during nursing procedures in intensive care and contin-
uing care units, that is, affecting one in two patients. The 
most common adverse events, in decreasing order of fre-
quency, were as follows: desaturation, arterial hypoten-
sion, agitation, and acute pain. Cardiac arrest occurred 
during 0.5% of nursing procedures and the subgroup of 
patients with an artificial cardiac pacemaker appeared 
to be at particularly high risk. In multivariate analysis, 
tracheostomy, administration of opioids, duration of 
the nursing procedure, presence of a physician, length 
of nursing care, and the presence of a department proce-
dure were associated with higher rates of SAEs.

Nursing procedures and especially bed-bath are the 
first steps to promote early rehabilitation and skin in-
tegrity. Nursing procedures in intensive care patients, 
especially during the first days after admission, associ-
ated with hemodynamic instability, can lead to marked 

TABLE 2. 
Patient Characteristics

Characteristics Value (n = 253)

Age, yr, mean ± sd 64 ± 14.5

Gender (female), n (%) 109 (43.08)

Height, cm, mean ± sd 167 ± 9.4

Weight, kg, mean ± sd 76.9 ± 20.2

Body mass index, kg.m–2, mean ± sd 27.4 ± 7.2

Simplified Acute Physiology  
Score II, points, mean ± sd

53.5 ± 18.8

Hemiplegia, n (%) 3 (1.19)

Tetraplegia, n (%) 4 (1.58)

Arterial catheter, n (%) 177 (69.96)

Central venous catheter, n (%) 190 (75.1)

Endotracheal tube, n (%) 165 (65.2)

Tracheostomy, n (%) 12 (4.74)

Urinary catheter, n (%) 221 (87.35)

Extracorporeal membrane 
oxygenation device, n (%)

12 (4.74)

Renal replacement therapy, n (%) 32 (12.65)

Artificial cardiac pacemaker, n (%) 5 (2.0)

Chest drain, n (%) 19 (7.51)

Abdominal drain, n (%) 34 (13.44)

Duration of mechanical ventilation, d, 
mean (95% CI)

5.8  
(4.96–6.74)

Duration of vasoactive drug 
infusion, d, mean (95% CI)

2.7  
(2.28–3.04)

ICU length of stay, d, mean ± sd 9.4 ± 7.4

Survival after discharge from 
intensive care, n (%)

190 (75.1)

Survival after discharge from 
hospital, n (%)

167 (66.01)

Figure 1. Number of patients without or with serious adverse 
events (SAE) during bed-bath.

http://links.lww.com/CCM/F951
http://links.lww.com/CCM/F951
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TABLE 3. 
Comparison of Bed-Baths With or Without Serious Adverse Events at the Bed-Bath Level

 Characteristics
No SAE,  
n = 1,234

At Least One  
SAE, n = 295 p

Bed-bath factors

  Number of nurses during nursing procedures, n (%)    

    < 3 105 (8.51) 21 (7.12) 0.36
    3 to < 4 806 (65.32) 176 (59.66) < 0.001
    4 to < 5 197 (15.96) 56 (18.98) 0.3
    ≥ 5 37 (3.0) 29 (9.83) < 0.001
    Missing data 89 (7.21) 13 (4.41) Not applicable

  Profession, n (%)    

    Nurse 1,201 (97.33) 308 (104.41) 0.08
    Nursing assistant 1,042 (84.44) 240 (81.36) 0.72
    Other 131 (10.62) 25 (8.47) 0.28

  Presence of a physician, n (%) 20 (1.62) 21 (7.12) < 0.001

  Staff member’s age, yr, n (%)    

    18–25 442 (35.82) 101 (34.24) 0.87
    26–32 808 (65.48) 195 (66.1) 0.74
    33–40 628 (50.89) 172 (58.31) 0.09
    41–48 337 (27.31) 69 (23.39) 0.11
    Over 48 181 (14.67) 39 (13.22) 0.83
  Number of years in intensive care, mean ± sd 7.0 ± 5.0 7.0 ± 5.3 0.91
  Global stress levela, mean ± sd 0.6 ± 1.1 1.3 ± 1.7 < 0.001

  Duration of nursing procedure (min), n (%)    

    < 5 41 (3.32) 10 (3.39) 0.93
    6–10 316 (25.61) 55 (18.64) 0.02
    11–20 520 (42.14) 102 (34.58) 0.02
    21–40 281 (22.77) 87 (29.49) 0.01
    > 40 67 (5.43) 36 (12.2) < 0.001
    Missing data 9 (0.73) 5 (1.69) Not applicable
  Number of caregivers present, mean ± sd 2.2 ± 0.6 2.4 ± 0.9 < 0.001

  Patient’s level of consciousness—conscious, n (%) 538 (43.6) 103 (34.92) 0.001

  Administration of hypnotic agents, n (%) 436 (35.33) 141 (47.8) < 0.001

  Administration of opioids, n (%) 483 (39.14) 163 (55.25) <0.001

  Administration of neuromuscular blocking agents, n (%) 142 (11.51) 29 (9.83) 0.41

  Administration of neuroleptics, n (%) 37 (3) 14 (4.75) 0.13

  Administration of anxiolytics, n (%) 36 (2.92) 10 (3.39) 0.67

  Administration of vasoactive drugs, n (%) 923 (74.8) 125 (42.4) 0.53

  Presence of the family during nursing care, n (%) 1 (0.08) 4 (1.36) 0.001

SAE = serious adverse event.
a�Global stress was assessed by the nurse in charge of the patient during the nursing procedure by using a numerical score between 0 
(no stress) and 10 (intense stress).
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variations in hemodynamic and/or respiratory vari-
ables. Lewis et al (12) observed that lateral decubitus 
positioning was associated with a significant decrease in 
mixed venous oxygen saturation. Only limited data have 
been published concerning the changes associated with 
these nursing procedures. For example, Bailey et al (13)  
reported a 1% rate of procedure-related adverse events, 
primarily positioning (without a personal care and hy-
giene component) of patients monitored throughout 
their stay (and not only during the first 72 hr) and not 
presenting any markers of severity, which was a pre-
requisite in our study. Pohlman et al (14) observed that 
16% of patient positioning procedures were compli-
cated by SAE, but the patients included in their study 
had fewer and less severe morbidity. Patient position-
ing was performed an average of three to four times a 
day (i.e., once every 6–8 hr), which can be considered 
to be suboptimal with respect to international guide-
lines recommending that patients be turned every 2 

hours (15, 16), but which 
predate the advent of more 
effective devices, notably 
antibedsore mattresses. 
Last, prolonged (> 16 hr) 
prone positioning was as-
sociated with a statistically 
higher risk of bedsores 
(17).

Nursing care involves 
numerous procedures that 
can be schematically subdi-
vided as follows: treatment 
adjustments prior to certain 
procedures (pain-relieving 
plasters, mobilization of 
fracture site), lateral posi-
tioning, and nursing care 
procedures designed to en-
hance patient comfort, fol-
lowed by personal hygiene 
and turning. Each of these 
procedures can be respon-
sible for adverse events and 
can collectively complicate 
care, making it more dif-
ficult to predict potential 
adverse events and also 
resulting in underestima-

tion of the incidence of adverse events, as reported by 
Engström et al (6). In our study, the SAEs most commonly 
observed, in decreasing order of frequency, were as fol-
lows: desaturation, arterial hypotension, agitation, and 
acute pain. Interestingly, acute pain was the fourth most 
common SAE, but it can be targeted by therapeutic inter-
ventions, as highlighted by de Jong et al (5) and Kalfon  
et al (18), although opioid administration is also associ-
ated with SAEs.

As the patients included in our study were critically 
ill, an association between SAEs and various variables 
was expected: administration of opioids, duration of the 
nursing procedure, and presence of a physician during 
the nursing procedure. On the one hand, the presence 
of a physician can be related to the patient’s unstable 
state during bed-bath, but it may also constitute a dis-
traction for the nurse and nursing assistant performing 
the bed-bath. In contrast, the association between 
SAEs and the use of a specific protocol for nursing 

SAEs less common SAEs more common

Patient random effects

Duration of nursing care greater than 40 minutes

Duration of nursing care between 11 and 20 minutes

Duration of nursing care between 6 and 10 minutes

Presence of a physician

Administration of opioids

Tracheostomy (yes)

Specific protocol

−2 −1 0 1 2

Figure 2. Multivariate analysis of factors associated with serious adverse event (SAE) occurrence.
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procedures can be interpreted in three ways. First, a 
specific protocol constitutes a response to a previously 
identified problem and may also be related to other 
factors, such as burden of care, number of staff mem-
bers, and severity of the patient’s illness. Second, ICUs 
are particularly aware of procedure-related adverse 
events, and we observed a Hawthorne (or observer)  
effect resulting in more frequent recording and reporting 
of adverse events in the ICUs participating in this study 
(19). Third, a patient positioning protocol has a direct 
impact on the SAE rate, because a protocol results in 
more standardized practices. Standardized practice pro-
vides a reassuring framework for inexperienced nurses 
but probably limited the personalized care provided 
by more experienced nurses, as it has been shown that 
intensive care nurses’ decision-making processes are 
based on clinical reasoning centered on the perception 
and analysis of clinical and contextual information (20, 
21) and that the nurse’s experience is a key to the rel-
evant action (22). Only experienced nurses are able to 
step outside an imposed routine in order to include a 
notion of lasting efficacy. Sometimes, for experienced 
nurses, the most effective measure consists of doing 
nothing and ensuring that nothing is done or wait-
ing to restore balance before continuing the bed-bath. 
Standardization of patient positioning according to a 
protocol may sometimes run counter to safe, effective, 
and personalized care. Based on these identified and 
modifiable factors, further studies could be conducted 
in order to improve the safety of nursing procedures in 
ICU patients, as in the ongoing trial (NCT02881645).

Our study presents several limitations
The definition of SAEs included events that could be 

interpreted in various ways according to the reason for 
the patient’s admission to ICU (desaturation for a patient 
with acute respiratory distress syndrome, arterial hypo-
tension for a patient with septic shock), although this def-
inition has already been used in previous similar studies 
(1). Our definition only included bed-bath associated 
with therapeutic intervention, as even transient physio-
logic variations can impact patient outcome. Additionally, 
the planned data collection did not include evaluation of 
any effects on patient mortality or morbidity related to 
one or more SAEs (23) or the patient’s well-being, which 
can be a primary objective in certain clinical settings (24). 
Stress was self-assessed by the nurse in charge of the pro-
cedure using a 0–10 numerical scale without the use of a 
validated scale such as assessment of job strain (25).

CONCLUSIONS

An SAE occurs during almost 20% of nursing proce-
dures and in more than 50% of patients during the first 
72 hours of their ICU stay. Risk factors for SAEs have 
been identified, and further studies are needed to test 
specific prevention strategies.
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