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Patient Recollection of ICU Procedural Pain and
Post ICU Burden: The Memory Study*

Kathleen A. Puntillo, RN, PhD, FAAN, FCCM!; Adeline Max, MD?* Marine Chaize, MS?
Gerald Chanques, MD, PhD* Elie Azoulay, MD, PhD?

Objective: To assess patients’ recollections of in-ICU procedural
pain and its impact on post-ICU burden.

Design: Prospective longitudinal study of patients who underwent
ICU procedures.

Setting: Thirty-four ICUs in France and Belgium.

Patients: Two hundred thirty-six patients who had undergone ICU
procedures.

Intervention: None.

Measurements and Main Results: Patients were interviewed
3-16 months after hospitalization about: 1) recall of procedural
pain intensity and pain distress (on 0—10 numeric rating scale);
2) current pain; that is, having pain in the past week that was not
present before hospitalization; and 3) presence of traumatic stress
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(Impact of Events Scale). For patients who could rate recalled pro-
cedural pain intensity (n = 56) and pain distress (n = 43), both
were significantly higher than their median (interquartile range) in
ICU procedural pain scores (pain intensity: 5 [4-7] vs 3 [2.5-5],
p < 0.001; pain distress: 5 [2—-6] vs 2 [0-6], p = 0.003, respec-
tively.) Current pain was reported in 14% of patients. When com-
paring patients with and without current pain, patients with current
pain recalled even greater ICU procedural pain intensity and pain
distress scores than patients without current pain: pain intensity,
8 (6-8) versus 5 (3.25-7); p = 0.002 and pain distress, 7 (5-8)
versus 4 (2-6); p = 0.01, respectively. Patients with current pain
also had significantly higher Impact of Events Scale scores than
those without current pain (8.5 [3.5-24] vs 2 [0-10]; p < 0.001).
Conclusion: Many patients remembered ICU, with far fewer
able to rate procedure-associated pain. For those able to do so,
recalled pain intensity and pain distress scores were significantly
greater than reported in ICU. One in seven patients was having
current pain, recalling even higher ICU procedural pain scores
and greater traumatic stress when compared with patients with-
out current pain. Studies are needed to assess the impact of ICU
procedural pain on post-ICU pain recall, pain status over time, and
the relationship between postdischarge pain status and post-ICU
burden. (

Key Words: critical care; intensive care unit; memory; pain;
procedural pain

ain is a significant problem for patients while in ICUs

(1,2) and after discharge (3—6). ICU procedures are one

important source of pain for ICU patients (7-9). As a
type of acute pain, procedural pain threatens tissue integrity
and can initiate a series of psychologic, physiologic, and inflam-
matory stress responses (10). Many studies have documented
patients’ general pain while in ICU (1, 2, 11). Furthermore,
other studies have identified non-ICU patients’ recollections of
procedures, such as colonoscopy and lithotripsy, where patients
were able to make retrospective judgments about their proce-
dure-related pain (12, 13). However, little has been reported
about ICU patients’ postdischarge recollection of ICU proce-
dural pain and pain status after ICU. Therefore, we conducted



a follow-up survey of French-speaking ICU patients who had
participated in a larger study of ICU procedural pain (14). Our
study aims were the following: 1) to investigate patients’ mem-
ories of ICU procedural pain and its degree of intensity and
distress; 2) to compare recalled procedural pain intensity and
pain distress scores to the scores reported by the same patients
when undergoing procedures in ICU; 3) to document the
prevalence and severity of “current pain”; that is, pain in the
past (interview) week that they did not have before hospital-
ization; and 4) to compare patients with and without current
pain regarding ICU memories of procedural pain and current
traumatic stress.

MATERIALS AND METHODS

Previously, we conducted a multinational, multisite study of
pain associated with common ICU procedures (Europain)
(14). The study coordinating center was a hospital in Paris,
France. Patients were included in that study if they were adults
18 years old or older, were stable, were not receiving neuro-
muscular blocking agents, and were not delirious on the pro-
cedure day. Delirium was assessed by clinician data collectors
in ICUs by a delirium assessment method used in their ICU.
Patients in Europain were enrolled when they were to undergo
one (or maximally two) of the study procedures. (List of proce-
dures in Europain are given in Table 1 [14].) Ethics committee
approval for the study was obtained at the study coordinat-
ing center in Paris and at the home institution of the principal
investigator (K.P.). Institutional Review Board approval that

met local legislation criteria at each site, including patient con-
sent requirements, was mandatory for study participation. For
this follow-up study, patients in 34 French-Speaking ICUs were
approached before ICU discharge for consent to a follow-up
telephone interview.

For this as well as the larger Europain (Paris, France)
study (14), pain was conceptualized as having two dimen-
sions: pain intensity and pain distress (15). Pain intensity
is the severity of a pain sensation. Pain distress is an affec-
tive, or psychologic, response that relates to the unpleas-
antness that accompanies the sensation of pain (15).
Numeric Rating Scales (NRS) were used to score rat-
ings of procedural pain intensity and pain distress, where
0 was no pain (intensity or distress) and 10 was worst possible
pain (intensity or distress).

For the follow-up study, we developed an interview guide
with questions related to patient memories of ICU (16).
Several questions related to ICU procedural pain, and ques-
tions related to pain at home. Content validity of the interview
guide was performed by five nursing experts in pain and/or
critical care. After this validation process, the interview guide
was translated from English to French by a bilingual profes-
sional and back-translated by another bilingual translator
according to the Brislin model for instrument translation for
cross-cultural research (17, 18). The French version used in
this study was pilot-tested on a discharged ICU patient who
had consented to be in the study. Final revisions to the inter-
view guide were made after the pilot interview.

TABLE 1. Study Procedures, Operational Definitions, and Numbers of Patients Undergoing
Each Procedure

Larger Study Current

Procedure Operational Definition (Europain) (14), n (%) Study, n (%)

Turning Turning the patient from supine to prone or vice versa 873 (18) 46 (20)

Positioning Moving the patient up or down in the bed 371 (8) 8(3)

Mobilization Getting out of the bed or chair 526 (11) 23(10)

Respiratory exercises Coughing, deep breathing 439 (9) 26 (11)

Peripheral blood draw Insertion of a catheter into a vein to draw out blood 328 (7) 32 (14)

Peripheral IV line insertion  Insertion of a catheter into a vein to give medications 315 (7) 12 (B)
or fluids

Arterial line insertion Insertion of a catheter into an artery to monitor arterial 199 (4) 9 (4)
pressure and draw blood

Endotracheal suctioning Insertion of a suction catheter into an endotracheal tube 767 (16) 31 (13)
to aspirate secretions

Tracheal suctioning Insertion of a suction catheter into a tracheostomy to 302 (6) 2(1)
aspirate secretions

Chest tube removal Removal of a tube from the mediastinum or pleural 292 (6) 13(6)
space

Wound drain removal Removal of a drain from a wound (e.g., drain inserted 75 (2) 10 (4)
during abdominal surgery)

Wound care Cleaning, dressing change 301 (6) 24 (10)




We also used the Impact of Events scale (IES), a 15-item
scale that measures stress reactions after traumatic events, with
scores ranging from 0 to 75. The IES includes an “Intrusion”
Subscale Score (range, 0-35) and an “Avoidance” Subscale
Score (range, 0—40) (19). Psychometric analyses show the IES
to be a valid and reliable scale (20) that performs well as a self-
report measure of degree of subjective psychologic stress after
some traumatic event (21).

All telephone interviews were made by two trained
researchers at the Paris study center and one at a Belgium hos-
pital between 3 and 16 months after the patient’s discharge.
The interviewers were under the supervision of a research
team member with extensive experience in telephone survey
techniques (M.C.). We developed guidelines and a script to be
used during the telephone interview. At the beginning, patients
were asked questions that evaluated their memory of the hos-
pitalization, the consent process in ICU, and their continued
willingness to be in the study and be interviewed. There were
also directives about evaluating the patient’s willingness to
continue in the interview over time and to cease the interview
if the patient desired. Patients were told the specific procedure
to which we were referring. If patients had undergone more
than one procedure in the study (maximum two procedures
per patient), they were given the name of the first procedure
as the focus of interview questions related to time in ICU. We
asked their recall of pain intensity and pain distress associated
with the procedure and whether they were having current pain,
defined as pain in the past (interview) week that they did not
have before hospitalization. Patients also completed the IES to
measure their current traumatic stress.

After data were entered into a software program, data from a
random sample of 50 patients were compared with their paper
survey forms. There were no major discrepancies between
the two datasets, and the few minor errors were corrected
in the database. International Business Machines Statistical
Package for the Social Sciences (SPSS) for Windows Version
21 (Armonk, NY, 2011) was used for performance of statisti-
cal analyses. Numerical variables are expressed as medians and
interquartile ranges, and categoric variables are expressed in
frequencies. Differences between groups were analyzed using a
chi-square test for qualitative variables and Mann-Whitney U
and Wilcoxon signed rank tests for numerical variables, with
a p value of less than 0.05 considered statistically significant.

RESULTS

A total of 236 patients participated in the telephone interviews
(Fig. 1 and Table 2). The median age was 57 (46-67), and the
median ICU length of stay was 7 days (4—14). Most were medi-
cal patients. Patients’ median Richmond Agitation Sedation
Scale score, a measure of the degree of agitation or sedation
(22), immediately prior to the procedure was 0 (0-0), indicat-
ing that patients were alert and calm at that time. The percent-
ages of patients with histories of anxiety, depression, chronic
pain, or alcohol excess were not statistically significant between
the current pain and no current pain groups. However, the

568 Patients in 34 ICUs
approached for consent

84 Refused
15 Confused
2 Unable to Participate
1 Unknown
Total = 102

466 (83%) Consented to Participate

65 Deaths post-consent
127 Subject unreachable
23 Refused call
8 Non-French speaking
6 Confused during phone call
1 pilot study patient
Total =230

236 (42 % Participants)

Figure 1. Patient recruitment flow diagram.

percentage of patients with chronic pain was substantially
higher in the current pain group than in the no current pain
group (1 = 5; 17% vs n = 12; 7%, respectively.) The percentage
of patients with chronic alcohol use was substantially lower in
the current pain group than in the no current pain group (9%
vs 20%). Five patients (17%) with current pain had a prehos-
pital history of opioid use, while nine patients (5%) of patients
without current pain had a prehospital history of opioid use, a
statistically significant difference (p = 0.013).

Procedural Pain Memories and in-ICU Procedural
Pain Scores

Most patients remembered being admitted to the hospital
(n=201/236;85.5%) and being in the ICU (n = 181/236; 77%).
Fewer patients remembered the procedure (n = 85/236; 36%).
There were 61 patients who were able to specifically rate their
recalled ICU procedural pain intensity (24%) and 48 patients
able to specifically rate their recalled procedural pain distress
(18%). We compared these recalled scores statistically to the
scores provided by them when undergoing the procedure in
ICU in patients with data at both times (1 = 56, pain intensity;
n = 43, pain distress.) The recalled median NRS procedural
pain intensity score was 5.0 (4-7). This pain intensity score
was significantly higher than the median NRS procedural pain
intensity score of 3.0 (2.5-5) reported by patients at the time of
the ICU procedure (p < 0.001) (Table 3). The recalled median
NRS procedural pain distress score was 5.0 (2—6). This pain
distress score was also significantly higher than the median
NRS procedural pain distress score of 2.0 (0-6) reported by
patients at ICU-procedure time (p = 0.003) (Table 3). Thus,
patients recalled procedural pain intensity and distress scores
to be greater than what they had reported in ICU (the degrees
of recalled procedural pain intensity and distress according to



TABLE 2. Patient Demographic, Pre-hospital, and ICU Clinical Characteristics

Total Group; n (%)

or Median (IQR)

Characteristics (n =236)*

Age (mean) 57 (46-67)

Gender, male 149 (60)

Primary diagnosis (n=231)
Medical 119 (52)
Surgical 100 (43)
Trauma/burns 12 ()

Sequential Organ Failure Assessment, 3(1-b)
day of procedure

Richmond Agitation Sedation Scale, 0 (0-0)
day of procedure

Mechanical ventilation in ICU, % yes 66 (28)

Days in ICU 7 (4-14)

43/229 (19)
32/231(14)

History of prehospital anxiety®

History of prehospital depression®

History of chronic pain® 18/230 (8)
History of chronic alcohol use® 49/9392 (18)
History of prehospital opioid use® 14/216 (7)

Patients With Current Patients Without Current
Pain; n (%) or Median (IQR)  Pain; n (%) or Median (IQR)
(n = 32)° (n =200)*
57 (33-64) 575 (47-68)
16 (50) 123 (62)
(n=392) (n=19b)
16 (50) 101 (52)
14 (44) 84 (43)
2 (6) 10 (5)
3(1-5) 3(1-5)
0 (0-0) 0 (0-0)
9 (28) 56 (28)
7(3-11) 7 (4-15)
8/28 (29) 35/175 (20)
4/28 (14) 28/179 (16)
5/30 (17) 12/180 (7)
3/32(9) 39/191 (20)
5/29 (17)° 9/184 (b)

IQR = interquartile range.

2All numbers in columns do not add up to these totals due to some missing values.

°Per hospital record review.

cStatistically significant difference in pre-hospital opioid use according to current pain status.

each specific procedure are in Supplemental Table 1, Supple-
mental Digital Content 1, http://links.Iww.com/CCM/B940).

Differences in Procedural Pain Scores According to
Time of Interview

The range of time between the ICU procedure and home tele-
phone interviews for the sub-sample of patient who were able
to rate their recalled procedural pain intensity and distress
was 9 months. Given this wide range, we performed a post
hoc comparison of recalled procedural pain intensity and
pain distress scores according to time from ICU procedure

until time to interview: earlier or later. Patients who were
interviewed earlier after ICU time (< 5 mo; n = 29) recalled
significantly lower procedural pain intensity than those who
were interviewed later after ICU time (> 5 mo; n = 28) (ear-
lier NRS median = 5 [3-6] vs later NRS median = 7 [4-8];
p = 0.007). In addition, there was a significant and positive
correlation between number of days between discharge and
the ICU interview and degree of procedural pain intensity
(r=10.39; p = 0.003). Recalled procedural pain distress scores
did not differ significantly according to interview time period
(earlier NRS median = 4 [2-5] vs later NRS median =5 [2-7];

TABLE 3. Recalled and In-ICU Procedural Pain Intensity and Pain Distress Scores in

Patients Per 0-10 Numeric Rating Scales

Number of Patients Reporting - Pain Intensity

and Distress

Median (IQR) Numeric

Recalled procedural pain intensity (n = 56)
Procedural pain intensity reported in ICU (n = 56)
Recalled procedural pain distress (n = 43)

Procedural pain distress reported in ICU (n = 43)

Rating Scale Scores

5.0 (4-7) < 0.001
3.0 (2.5-5)

5.0 (2-6)

2.0 (0-6) 0.003

IQR = interquartile range.



p = 0.35). Nor was the correlation between number of days
between discharge and the ICU interview and degree of pro-
cedural pain distress significant (r = 0.17; p = 0.27.)

Differences in Procedural Pain Scores: Medical
Versus Surgical Patients

Since our sample included both medical and surgical patients,
a post hoc analysis was conducted to assess if results related to
the memory of ICU procedural pain differed between those two
groups. We compared recalled pain intensity scores from 28 med-
ical and 23 surgical patients and recalled pain distress scores from
23 medical patients and 17 surgical patients. Recalled scores for
both procedural pain intensity and procedural pain distress did
not differ significantly between diagnostic groups.

Traumatic Stress

Regarding traumatic stress scores from 233 of 236 patients who
completed the IES during the telephone interview, the median
IES score was 3.0 (0-11). Ten percent of the 233 patients
(n =23) had IES scores of 27 or greater (the cutoff score iden-
tified as predictive of PTSD) (23).

Current Pain

At the time of the follow-up telephone interview, 14% of 232
reporting patients (n = 32) reported having current pain dur-
ing the week of the phone interview that they did not have
before their ICU admission. Their median NRS pain intensity
score at interview time (n = 32) was 5.5 (4—7), and median
pain distress score (n = 31) was 6.0 (5-7). Their pain was get-
ting better for 52%, getting worse for 3%, becoming unbear-
able for 7%, and was staying the same for 39%. For 58%
(n=19/32) of the patients with current pain, pain was keep-
ing them from working; 62% (n = 20/32) reported that their
pain was restricting them from such life activities as dressing,
walking, heavy lifting, home chores, and driving their car.

Differences in Degrees of Recalled Procedural Pain
and Current Traumatic Stress: Patients With Versus
Without Current Pain

Although the group was small, patients with current pain
recalled notably higher ICU procedural pain scores when com-
pared with patients without current pain. Of patients who
provided scores, patients with current pain (n = 7) recalled sig-
nificantly greater procedural pain intensity than did patients
without current pain (n = 48): median NRS equal to 8.0
(6-8) versus median NRS equal to 5.0 (3.25-7), p value equal to
0.019 (Table 4). Patients with current pain (n = 7) also recalled
significantly greater procedural pain distress than did patients
without current pain (n = 35) (median NRS = 7.0 (5-8) versus
median NRS = 4.0 (2-6); p = 0.01). See Supplemental Table 2
(Supplemental Digital Content 1, http://links.lww.com/CCM/
B940) for frequency of types of procedures undergone by
patients with and without current pain.

Regarding traumatic stress, 32 patients with current pain
had a significantly higher median IES (stress) score (8.5
[3.5-24]) when compared with the 200 reporting patients
without current pain (2.0 [0-10]; p < 0.001) (Table 4).
Six (19%) of the current pain patients had IES scores of
greater than 27, a level at which there is a 75% chance of
having PTSD. IES Intrusion and Avoidance scores also dif-
fered between patients with versus without current pain,
with both scores being significantly higher in patients with
current pain.

DISCUSSION

We conducted a follow-up investigation of discharged ICU
patients who had participated in a procedural pain study
months earlier, when they were patients in ICU. This study is
unique in its attention to patient memories of their ICU pro-
cedural pain and how change with time occurred. Indeed,

TABLE 4. Procedural Pain and Traumatic Stress Scores in Patients With and Without
Current Pain Per 0-10 Numeric Rating Scales or Impact of Events Scale

Pain Intensity, Pain Distress, and Impact of Events Patients With Current Pain: n; Patients Without Current

Scale Questions Median (IQR) Scores Pain: n; Median (IQR)

Recalled procedural pain intensity (per NRS)
Procedural pain intensity reported in ICU (per NRS)
Recalled procedural pain distress (per NRS)
Procedural pain distress reported in ICU (per NRS)
Total IES score; range, 0—75

|IES Intrusion Score; range, 0—35
IES Avoidance Score; range, 0—-40

IES score with 75% chance of posttraumatic stress
disorder (i.e., score > 27)

7;8.0 (6-8) 48; 5 (3.25-7) 0.019
7: 4.0 (2-6) 48; 2.5 (0-5) NS
7;70 (5-8) 35; 4.0 (2-6) 0.01
7;3.0 (2-b) 35; 1.0 (0-6) NS
n=32 n=200 < 0.001
8.5 (3.5-24) 2 (0-10)
n=232 n=200 0.001
5.5 (0-12) 0 (0-b)
n=232 n=200 0.029
3.7(0-11.6) 0 (0-5)
n=206;19% n=17;9% NS

IES = Impact of Events Scale, IQR = interquartile range, NRS = Numeric Rating Scales, NS = not significant.



time may influence those memories and stress, especially for
patients who were having pain at home that they did not
have prior to their hospitalization. Certain observations can
be drawn from our findings in relation to patient memory,
pain memory overestimation, post-ICU pain status, and
traumatic stress.

Memory

The vast majority of patients remembered being in ICU. How-
ever, many of our patients did not remember the procedure
that they underwent or the degree of intensity and distress
associated with their procedure. Chajut et al (24) noted that
people may not remember all parts of events equally but may
instead form an overall memory. Indeed, in many post-ICU
studies, memories were variable concerning factual, delusional,
and emotional memories (25-28); variability did not seem to
be influenced by type of ICU sedation or sedation protocol
(25, 28, 29). Furthermore, while factual, delusional, and emo-
tional questions asked of previous ICU patients were specific,
our questions about rating the degree of procedural pain were
even more specific and seemingly more difficult for some of
our patients to answer.

Pain Memory Overestimation

Under every circumstance in which we asked about recalled
procedural pain ratings and patients were able to provide a
report, patients reported higher procedural pain scores than
they had during ICU. While general memories of ICU may
be retained, discordance may exist between actual events that
occur in ICU and later reports by patients, and timing seems to
be a major factor. Geng et al (30) describe a “watershed” time,
between 3 and 7 weeks after an experience, when memory
reflecting experiential knowledge may change to a more recon-
structed memory. Thus, since our patients were interviewed
no earlier than 3 months after ICU, their recall of greater pro-
cedural pain than reported in ICU may have been influenced
by reconstructed memories of their ICU experiences. Indeed,
our patients who did remember the degree of their procedural
pain intensity and distress reported scores significantly higher
than their in-ICU scores, with their median scores of 5 and
6 representing a moderate level of pain (31). Patients who were
interviewed even later after ICU (> 5 mo) reported having had
significantly greater procedural pain intensity than patients
interviewed less than 5 months after ICU. Thus, rather than
the memory of procedural pain intensity decreasing over time,
it increased in both situations.

Meaning of pain appears to influence retrospective pain
reports. When comparing pain of childbirth per either vaginal
or caesarean deliveries to postoperative pain from gynecologi-
cal surgery, recalled degrees of pain intensity and unpleasant-
ness were overestimated by the postoperative patients (13).
In fact, vaginal delivery patients underestimated their earlier
pain, and caesarean patients accurately estimated their earlier
pain. The authors noted that surgery is “an unambiguously
negative event” (pg 7), a description that most would agree is
characteristic of time in an ICU. Thus, we suggest that type

of pain, type of setting in which the pain is experienced, and
temporal nature of the pain (e.g., time-limited such as during
a caesarean procedure versus the waxing and waning of labor
pain over several hours) may influence memories of ICU pro-
cedural pain.

Our patients’ recalled procedural pain distress scores also
reached the level of moderate pain. While pain intensity and
distress scores are often highly correlated (32), they are dis-
tinct: pain intensity is the level of a pain sensation, while pain
distress is an affective, or psychologic, response that relates to
the unpleasantness that accompanies the sensation of pain
(15). For clinicians, knowing their patient’s level of pain dis-
tress could be just as important as knowing their patient’s level
of pain intensity since treatment decisions could differ. For
example, while treatments were not addressed in the present
study, ICU clinicians could consider analgesic agents prior to
a procedure known to affect pain intensity and consider relax-
ation, information, or distraction to target procedural pain
distress.

Post-ICU Pain Status

We found that 14%, or approximately one out of seven, of our
interviewed patients were having pain (i.e., current pain) at
home in the past week that they did not have prior to their
hospitalization. This percentage of people with postdischarge
pain is lower than reported in other research studies, which
ranged from 28% to 56% (3, 6, 33). Some patients in these
studies may have had preexisting conditions that could have
been the source of, or have influenced, their post-ICU pain. In
our study, we specifically asked whether patients were having
pain that was new since hospital admission; for 32 patients,
this was the case. Of the patients with current pain, 17% (i.e.,
five of 29) had a history of opioid use prior to hospitalization.
This percent was significantly larger than the 5% (i.e., 9 of 184
patients) without current pain. While these numbers are small,
it is important to consider prior use of opioids as a risk factor
for pain after hospitalization.

The degrees of patients’ current pain intensity and distress
at interview time were moderate (31). Pain at these levels of
severity could be a harbinger of persistent pain, a major dis-
ruption of the pain neurologic system (10). Processing of
acute painful sensations in the brain can cause erratic firing
of sensory nerves so that the system becomes short-circuited.
As a result, sensory nerves that transmit painful stimuli can
fire, even without any external stimuli (34). In other words, the
experience of pain may become implanted in memory, in the
somatosensory cortex that receives sensory nerve stimuli, caus-
ing hypersensitivity to previously nonpainful stimuli; pain can
result and continue over time. Aggressive pain management at
times when pain is anticipated remains important, especially
if such management may decrease risks of neurologic changes
that accompany persistent pain.

For seven of the patients with current pain, their rankings
of recalled procedural pain intensity and distress were even
higher than those reports of patients without current pain,
with scores constituting severe pain (31). For them, memories



of severe procedural pain may have been influenced by their
current pain, a finding similar to other studies (12, 35).

Traumatic Stress

Our patients with current pain had significantly higher IES
scores when compared with patients without current pain.
It is very difficult to compare our results to other studies of
PTSD in post-ICU patients due to heterogeneity of samples
and PTSD measurement instruments (36), and we did not
attempt to diagnose PTSD. However, in a recent meta-analysis
of post-ICU organ transplant patients, the point prevalence of
patients (n = 1024) having substantial PTSD symptoms ranged
from 0% to 46% (37). A recent meta-analysis by Parker et al
(38) of 456 discharged general ICU patients found that 44% of
their sample met criteria for having clinically important PTSD
(i.e., a mean IES score of > 20.) Our findings that 14% of our
sample had median IES score of 8, while not meeting the cri-
terion of a powerful or severely stressful impact, is reflective
of perceived stress at a level that could be a cause for clinical
concern (39).

We acknowledge certain limitations to our study that sug-
gest a cautious interpretation of findings. The sample in this
analysis (as well as the sample in the original study) (14),
although large, was one of convenience. However, our sam-
ple reported pain scores similar to the full Europain sample
(14). The patient sample was also limited to French-speaking
patients who were residents of France and Belgium. In addi-
tion, although patients were directed during the telephone
interview to a specific procedure that they had undergone,
their memory may have been an amalgamation of those and
other experiences and may have been influenced by post-ICU
events. Thus, we cannot isolate procedural pain as the only fac-
tor related their memories of ICU pain, their current pain, or
emotional distress. While our sample was small, our patients
without memory loss described their procedural pain recollec-
tions, their current pain, and their emotional status. Findings
were statistically significant, novel, and important.

Other factors that could have influenced the patients’ post-
ICU memory and pain reports include preexisting PTSD, diag-
nosis, medications received, or ICU sedation and delirium.
Although presence of delirium was an exclusion criterion, there
were differences among ICUs in how clinicians determined
delirium status. It may be that some patients in our study were
delirious; however, previous studies noted no differences in
ICU recall according to ICU delirium status (25) or sedation
practices (25, 28, 29). From our study, we do not know the
impact of pain on the evolution of ICU patient delirium or the
impact of delirium on recalled pain, topics for future research.

We cannot say with certainty that our 32 patients with
current pain did, indeed, have neurologic abnormalities that
accompany and define persistent pain (34). That is, we did
not explore characteristics of their current pain, such as how
many days per week they have had pain since hospitalization,
whether their pain was constant, the sources of their pain, or
neurologic characteristics of their pain. What we can say is that
the perceptions of the 32 patients experiencing current pain

were real for them, and these perceptions were associated with
stress and life restrictions.

The relationship between pain overestimation, current
pain, and current emotional distress is correlational, not
causal, and some of the analyses were conducted on small
subsamples. Future research on these relationships as a focus
of attention may be warranted, given that undergoing painful
procedures is an experience that most ICU patients share (7,
14). Our descriptive findings, as well as study limitations, could
generate more specific research questions about pain after ICU
discharge such as the following: 1) What are the characteristics
of new pain postdischarge in patients reporting recall of ICU
procedural pain, including its trajectory (number of days per
months postdischarge), its neurologic characteristics (burning,
stabbing, and sickening), and its timing (constant, transient,
and brief); 2) What are risk factors for post-ICU pain inten-
sity recall, post-ICU pain distress recall, and IES score, such
as prehospital chronic pain, prehospital opioid use, procedure
type (e.g., chest tube removal, wound drain removal, or endo-
tracheal suctioning), preprocedural ICU pain, ICU postproce-
dure pain, ICU pain distress, and current pain among patients
who can remember their ICU pain experience? Findings
from this study could also inform future hypothesis-testing
pain research regarding physical and psychologic stressors of
ICU patients who experience procedural pain. One poten-
tial hypothesis could be: patients who experience moderate-
to-severe pain during an ICU procedure, such as chest tube
removal, will recall pain at a higher intensity and have greater
traumatic stress than patients who experience no or mild pain
during an ICU procedure.

Until future relevant research findings are known, ICU
clinicians can recognize that a subset of their patients may
remember procedural pain for as long as 9 months after dis-
charge, and this pain may be related to increased emotional
stress. Preemptively treating procedural pain that is anticipated
to be greater than mild in severity may positively influence the
risk of post-ICU pain and emotional burden.

CONCLUSIONS

Approximately 20% of patients in our study provided recalled
ratings of pain associated with a specific ICU procedure. These
ratings were significantly higher than the levels of pain they
originally reported while in ICU. In addition, almost one in
seven of our patients was having pain on the interview day,
months after ICU, that they did not have prior to hospitaliza-
tion. Future qualitative research with patients who remember
or do not remember their ICU pain may help identify nuances
that can inform ICU pain care.

Current pain patients rated recalled ICU procedural pain as
more severe, and their traumatic stress was higher than those
who were not having current pain. Given that the ICU proce-
dures we studied are a routine part of critical care, the unan-
ticipated consequences of routine ICU care may be significant.
That is, procedural pain experienced while in ICU could very
well have substantial and continuous negative physical and
psychologic ramifications for some patients. Future research



is warranted that evaluates the results of treating ICU-related
procedural pain to the maximum extent possible, with an eye
to the possibility that acute pain that is not treated aggressively
in ICU could be related to pain after ICU discharge. Such
research could help in understanding how to better limit the
development of post-ICU pain and, thus, positively affect ICU
patients’ memories and well-being.
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