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In critically ill patients, pain is a major problem. Efficient pain management depends on a systematic, comprehensive assessment of
pain. We aimed to review and synthesize current evidence on the impact of a systematic approach to pain assessment on critically
ill patients’ outcomes. A systematic review of published studies (CINAHL, PUBMED, SCOPUS, EMBASE, and COCHRANE
databases) with predetermined eligibility criteria was undertaken. Methodological quality was assessed by the EPHPP quality
assessment tool. A total of 10 eligible studies were identified. Due to big heterogeneity, quantitative synthesis was not feasible. Most
studies indicated the frequency, duration of pain assessment, and types of pain assessment tools. Methodological quality assessment
yielded “strong” ratings for 5/10 and “weak” ratings for 3/10 studies. Implementation of systematic approaches to pain assessment
appears to associate with more frequent documented reports of pain and more efficient decisions for pain management. There was
evidence of favorable effects on pain intensity, duration of mechanical ventilation, length of ICU stay, mortality, adverse events, and
complications. This systematic review demonstrates a link between systematic pain assessment and outcome in critical illness. How-
ever, the current level of evidence is insufficient to draw firm conclusions. More high quality randomized clinical studies are needed.

1. Introduction

Despite several decades of research, pain is still a significant
problem for critically ill patients throughout their stay in the
intensive care unit (ICU). Inaccurate pain assessment and
the resulting inadequate treatment of pain in critically ill
adults can have significant physiological and psychological
consequences. Underdiagnosed pain has been linked to a
number of adverse outcomes including increased infec-
tion rate, prolonged mechanical ventilation, hemodynamic
derangements, delirium, and compromised immunity [1-3].
Appropriate pain management depends on the systematic
and comprehensive assessment of pain to guide decision-
making regarding titration of analgesia and administration of
“as needed” medications [4, 5]. However, the extent to which
systematic pain assessment may in itself have an effect on
critically ill patients’ outcomes remains unclear. Despite the
existence of recommendations and guidelines on the subject

of pain assessment and management as well as the existence
of validated tools to measure pain in verbal and nonverbal
patients, their implementation and use in routine clinical
practice appear to be scarce and inconsistent [6]. Moreover,
although most ICUs have protocols for pharmacological pain
management in place, or even pro re nata (prn) medical
orders, the means to assess the presence and intensity of pain
in critically ill individuals have been inconsistent, therefore
limiting the benefit of analgesia protocols [7].

2. Aim

This study focuses on pain assessment as an independent
intervention, and it aims to review current evidence onhealth
related outcomes of the systematic use of pain assessment
tools in the ICU. Evaluation of the efficacy of different pain
management protocols is beyond the scope of this review,
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which targets to explore the impact of systematic monitoring
of pain indicators in the ICU. The study was driven by
the following research question formulated according to the
PICO methodology (Patient, Intervention, Comparison, and
Outcome) [8].

“In critically Il adults does implementation of
a systematic assessment of pain, compared to
no systematic assessment, improve patients’ out-
comes with regard to (a) level of pain and agita-
tion, (b) appropriate use of analgesics and seda-
tives, (c) length of ICU stay, (d) complications
and adverse events, (e) duration of mechanical
ventilation and days off ventilator, (f) patient
satisfaction, and (g) mortality?.”

3. Background

Although pain is reported as a predominant stressor that can
activate many pathophysiological mechanisms in critically
ill patients, assessment rates of pain in ICU remain low
[18]. This is mainly due to critically ill patients’ inability to
communicate their pain, due to either sedation, or cognitive
impairment, paralysis, or mechanical ventilation. The mul-
ticenter patient-based DOLOREA study described current
practices in analgesia and sedation use for 1,381 mechanically
ventilated patients during their first week in the ICU. It was
found that only 42% of patients received pain assessments
on day 2 (D2) in ICUs, although 90% of patients were
concomitantly given opioids [19]. The positive association
between the ability to assess and document patients’ pain
and the sufficient management of pain has been previously
documented [20, 21]. Inaccurate pain assessment and the
ensuing inadequate treatment of pain in critically ill adults
can affect all bodily systems with a plethora of physiologic
and psychological consequences [22, 23] involving short- and
long-term clinical outcomes of critically ill patients [24].

Inconsistent use of standardized tools has been recog-
nized as a leading factor in inadequate pain control. Gélinas
and coworkers [25] found that of 183 documented pain
episodes in intubated patients, use of a pain scale was
mentioned in only 1.6% of cases. Although assessment of pain
behaviors was common (73% of episodes), these assessments
were observed and documented without the use of a valid and
reliable tool. In another investigation of 1,360 mechanically
ventilated critically ill patients, Payen and coworkers [19]
found that pain was not assessed in 53% of patients who
were receiving analgesia, and when pain was assessed, specific
pain tools were used only 28% of the time. In addition, in
a recent multicentre prospective observational study more
than 50% of the included ICUs reported the availability of
pain assessment tools and protocols for the management of
pain; however their application was rare (pain scale 19.1% and
protocol 25.0%) [26].

In the “clinical practice guidelines for the management
of pain, agitation and delirium in the critically ill adult”
published by the Society of Critical Care Medicine (SCCM)
it is recommended that pain is routinely monitored in all
adult ICU patients [27]. Patient self-report through use of
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the numeric rating scale (NRS) ranging from 0 to 10 is
widely recognized as the best pain assessment tool. However,
in case of noncommunicative patients, use of a valid and
reliable behavioral pain tool, like the behavioral pain scale
(BPS) and the critical-care pain observation tool (CPOT)
[27], is suggested. It is widely accepted that the use of
reliable behavioral pain assessment tools can assist health
care providers in the early identification of pain in critically
ill patients and subsequently in the prompt and efficient
management of pain [5, 28].

4. Materials and Methods

4.1. Search Strategy. A focused literature search was under-
taken with consultation with a professional librarian, from
December 2013 to March 2014. CINAHL, PUBMED, SCO-
PUS, EMBASE, and COHRANE databases were searched
using the terms “pain assessment” OR “pain evaluation”
AND “critical care unit” OR “intensive care unit” AND
“pain assessment tools” OR “pain assessment scales” AND
“mechanical ventilation” OR “length of stay” OR “level of
pain” OR “agitation” OR “hypnotics and sedatives” OR
“analgesic drugs” OR “complications and adverse events”
OR “mortality” OR “patient satisfaction.” References of
identified studies were also checked for relevancy. Hand-
searches of relevant journals and search of gray literature
(Open Archives.gr, Proquest Dessertations and Thesis) were
also performed.

After searching all sources, 1,153 articles were accumu-
lated and exported into reference manager software, refworks
(ProQuest for Word version 4.3). This permitted easy removal
of duplicates (n = 103). Study titles were then screened (elec-
tronically using the reference manager) independently by two
reviewers who selected studies appropriate for inclusion in
the review (n = 217). During the next phase abstracts and
full text of the retrieved articles were read and compared by
the reviewers against to the inclusion and exclusion criteria.
During this phase, 200 articles were excluded. Finally, 17
articles were considered for inclusion in the review. After
consultation with a third reviewer and consensus, 7 more
were excluded with reasons either of not appropriate design
(3 studies) or not relevant outcome measures (4 studies). This
effort resulted in 10 eligible articles (Figure 1). Subsequently,
data were extracted, summarized, and analyzed. Prisma
guidelines were employed to guide analysis and reporting of
results.

4.2. Selection Criteria. The decision to include studies was
based on predetermined criteria. Inclusion criteria com-
prised: (a) a study population consisting of adult critically
ill patients within the ICU, irrespective of their ability to
communicate and whether they were on mechanical venti-
lation support or not, (b) implementation of one or more
pain assessment tools as single intervention, and (c) reporting
the effect of pain assessment practice on patient outcomes
including one or more of the following: level of pain, duration
of mechanical ventilation, days off ventilator, length of ICU
stay, patient satisfaction, complications and adverse events,
appropriate use of analgesics and sedatives, and mortality.



BioMed Research International

'
B Records identified through Additional records identified
% database searching through other sources
= (n = 1145)
=
Q
=
|
Records after duplicates removed
(n = 1050)
Potentially elieibl Records excluded based
otentially eligible
2 artic);es & on title screening-not
= relevant
L =
g (n=217) (n = 833)
w
1
Abstract and full-text Records excluded at
articles assessed for abstract and full text
eligibility screening-
(n=17) not relevant and not
suitable design
2 (n = 200)
2
por Eligible articles
=
n=17)
|
Full-text articles excluded,
with reasons
(n=7)
= Studies included in the
< .
E review
g (n =10)
-/

F1GURE 1: Flowchart of the literature search and article selection process.

No time or language limitations were set. Studies employ-
ing concurrent interventions including a formal protocol
prescribing interventions for the management of pain, either
pharmacological and/or nonpharmacological, were excluded,
in order to avoid the confounding effect of additional inter-
ventions. Studies investigating children or neonates were
excluded.

4.3. Quality Assessment of Selected Studies. The Quality
Assessment Tool for Quantitative Studies (QATQS), Effec-
tive Public Health Practice Project Quality assessment tool
(EPHPP-2008) [29], was employed to score identified studies
in order to enhance the consistency of results [30]. QATQS
was chosen because it includes questions related to nonran-
domized and observational designs such as quasiexperimen-
tal and before-and-after studies. It has been reported as a

valid tool for assessing the quality of a study and for making
comparisons between studies, while addressing major threats
to validity [31-33]. QATQS employs five criteria which eval-
uate the likelihood of selection bias, quality of study design,
presence of confounding variables, validity and reliability of
the method of data collection, and the number of withdrawals
and dropouts [29]. The overall study quality is considered to
be strong if none of the quality domains is rated as weak,
moderate if one domain is rated as weak, and weak if two or
more domains are rated as weak. The methodological quality
of the identified articles was independently assessed by two
reviewers. Each reviewer assessed and rated all the studies
independently based on the above assessment tool. Reviewers
then went through each criterion and compared the scores of
each study noting down any differences. The level of interrater
agreement was assessed by the kappa coefficient. A third
reviewer was appointed from the beginning of the study, in



order to resolve potential disagreements between assessors
using the consensus method.

5. Results

5.1 Quality Assessment. An almost perfect interrater agree-
ment was observed, with kappa coefficient for each of the six
component ratings ranging from 0.79 to 0.87 (P < 0.0001)
for all studies. Methodological quality assessment on the
basis of the EPHPP quality assessment tool yielded “strong”
ratings for the 5/10 included studies, “moderate” ratings for
2/10, and “weak” ratings for 3/10 (Table 2). Owing to the
preexperimental, pretest-posttest nature of designs, several
threats to validity are potentially present, involving selection
bias and interactions with history, testing, instrumentation,
and regression to the mean.

5.2. Characteristics of Participants. The identified studies
were published between 1995 and 2013 and they were con-
ducted in different countries (Canada: 4 studies; Europe:
2 studies; USA: 2 studies; Australia: 1 study). With regard
to study design, 9/10 studies employed a preexperimental
pretest-posttest approach, and one study employed a two-
group comparative approach (Table 1). No studies employing
randomized controlled trial designs (RCT) were identified.
The number of participants included ranged from 30 [11]
to 1144 [6]. All studies involved adult ICU patients from
either surgical [10], mixed [6, 9, 12, 14, 15], cardiothoracic
[16, 17], trauma [9, 11, 13], or neurosurgical ICUs [13]. Only
6/10 studies reported the use of a scoring system for the
assessment of incidence of organ dysfunction/failure and pre-
diction of outcome of the critically ill patients, as a baseline
measurement (Table 1). Two studies included patients who
were not intubated and were able to communicate [16, 17],
and 5 studies included noncommunicative patients [6, 9, 11,
12, 14], either on mechanical ventilation [11, 14] or not [13].
Topolovec-Vranic et al. [13] assessed a mixed population of
communicative and not communicative patients and two
studies included consecutive ICU admissions on the basis of
predetermined inclusion criteria [10, 15].

5.3. Characteristics of Studies and Limitations. The charac-
teristics of the intervention and outcome measures varied; a
detailed account is presented in Table 1. Interventions gen-
erally included guidance on frequency and duration of pain
assessment and the method and choice of pain assessment
tools.

Rose et al. [9] used a before and after design to evaluate
the effectiveness of the introduction of C-POT in two ICUs,
on the frequency of documentation of pain assessment and
administration of analgesics and sedatives in critically ill
patients unable to self-report pain. Data were recorded for
a maximum of 72 hours before and after implementation
of the tool in both units. The authors recognized several
confounding factors that might have influenced their results
(i.e., staff turnover, differences in patients characteristics, etc.)
and potential performance and ascertainment bias.
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Radtke et al. [10] conducted a nonrandomized study with
before (for two months) and after measurements (for two
months) and one-year follow-up to compare the effectiveness
of two training strategies (training according to the local
standard versus modified extended training) on the imple-
mentation rate of the numeric rating scale (NRS), BPS for
pain assessment, Richmond Agitation sedation Scale (RASS),
and the delirium detection score (DDS). Possible sources
of bias were reported, including unequal and heterogeneous
groups, selection bias and several confounding factors that
may have had an impact on the results.

Arbour et al. [11] performed a pilot before-and-after
study to explore the impact of the implementation of the
CPOT on pain management among mechanically ventilated
trauma intensive care unit patients. Data were collected from
medical files 1 year before the implementation of the CPOT
and 6 months after implementation. The exploratory nature
of the study, along with the small heterogeneous sample
and sensitization to measurement, was acknowledged as
limitations by the authors.

Gélinas et al. [12] examined ICU nurses’ reports of pain
assessments, reassessments and of behaviors indicative of
the presence of pain, as well as administration of anal-
gesics/sedatives, and the effectiveness of pharmacological
interventions pre- and postimplementation of the CPOT. A
before and after study design was used, incorporating three
phases: a three-month preimplementation phase including
the review of 30 medical files, a three-month implementation
phase during which nurses were trained in the use of CPOT,
and a postimplementation phase. The retrospective review of
medical files, inconsistencies of implementation differences
in pretest/posttest tools and institutional changes during the
study were acknowledged as limitations.

In the study by Topolovec-Vranic et al. [13] the Nonver-
bal Pain Scale (NVPS) was implemented and effects were
explored through a pre-postdesign. Preimplementation data
were gathered during a 4-week period. The NVPS documen-
tation tool covered a 48-hour period. Nurses were instructed
to assess and document patients’ pain scores every 4 hours,
as well as before and after a procedure (e.g., suctioning,
turning), and to consider pain management options if the
pain score was greater than 4. The choice of NVPS, due to
its limited content validity and reliability as a pain measure
for nonverbal patients [34], and also the potential selection
bias for the patient satisfaction survey were reported as
limitations.

Payens et al. [6] study was a part of a multicenter
prospective cohort study of mechanically ventilated patients
who received analgesia on day 2 of their stay in the ICU.
Propensity-adjusted score analysis was employed to compare
the duration of ventilator support and duration of ICU stay
between 513 patients who were assessed for pain and 631
patients who were not assessed for pain. A variety of pain
assessment tools were used (BPS, VAS, verbal descriptor
scale, NRS, and Harris scale). Limitations include nonad-
justment for confounding factors and failure to account for
interactions between sedatives and opioids.

Williams et al. [14] used a before-and-after design to
evaluate results of implementation of the Behavioral Pain
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TABLE 2: Quality Assessment of included studies, EPHPP.
Study Selbe'Ction Stu'dy Confounders  Blinding collDeittzilon Withdrawals Global rating
ias design method and dropouts
Rose etal. 2013 [9] Moderate  Moderate Strong Moderate Strong Weak Moderate
Radtke et al. 2012 [10] Moderate ~ Moderate Strong Moderate Strong Weak Moderate
Arbour et al. 2011 [11] Moderate  Moderate Strong Moderate Strong Moderate Strong
Gélinas et al. 2011 [12] Moderate  Moderate Strong Moderate Strong Moderate Strong
Topolovec-Vranic et al. 2010 [13] Moderate ~ Moderate Strong Weak Weak Strong Weak
Payen et al. 2009 [6] Moderate ~ Moderate Strong Moderate Strong Moderate Strong
Williams et al. 2008 [14] Moderate  Moderate Moderate Moderate Strong Strong Strong
Chanques et al. 2006 [15] Moderate  Moderate Strong Moderate Strong Moderate Strong
Voigt et al. 1995 [16] Weak Moderate Weak Weak Strong Strong Weak
Meehan et al. 1995 [17] Weak Strong Strong Weak Strong Moderate Weak

Scale and the Richmond Agitation-Sedation Scale for patients
receiving mechanical ventilation. Data were collected for 6
months before and 6 months after training and introduction
of the scales. Selection bias and failure to control for con-
founding factors were acknowledged as limitations.

Chanques and coworkers [15] used a pre-postintervention
design and implemented use of BPS (for noncommunicative
patients) in combination with NRS (for communicative
patients) to evaluate pain. The preimplementation data col-
lection was 21 weeks during which BPS, NRS, and RASS
were measured twice daily, at rest, by independent observers.
This was followed by a period of 4 weeks of training and a
subsequent 29-week intervention phase, during which nurses
assessed pain and agitation levels and notified physicians
if BPS > 5 or NRS > 3 RASS > 1. Several limitations are
acknowledged including unequal rates of measurements at
the pre- and postimplementation phases and the fact that
the incidence and intensity of pain and agitation events were
observed only at rest.

Voigt et al. [16] through a pre-postintervention design
examined the impact of nurses” use of a standardized pain
flow sheet to document pain and pharmacologic manage-
ment on the basis of NRS ratings as reported by patients.
Additionally, within 24 hrs after transfer to the step-down
unit, patients were interviewed regarding pain intensity
experienced in the surgical heart unit and at the time
of questioning. Lack of randomization and uncontrolled
confounding factors was reported as limitations.

Meehan et al. [17] reviewed retrospectively and prospec-
tively the charts of adult cardiac-surgical patients to examine
nursing practice regarding analgesia and to compare patients’
outcomes. The subjects completed the visual analogue scale
(VAS) twice daily, as a measure of pain intensity and the Pain
Relief Satisfaction Questionnaire on the day after transfer
from the cardiothoracic ITU. Failure to account for a number
of confounders and low generalizability to other ICU popu-
lations was acknowledged.

5.4. Main Outcomes

5.4.1. Compliance and Documentation of Pain Assessments.
Eight studies reported the impact of the pain assessment
protocol on the documentation and compliance with sys-
tematic pain assessment practice. Documented reports of
pain assessments and reassessments as well as reports of
the presence of pain appeared to be more frequent after
the implementation of pain assessment tools [9-13, 15, 16].
Further, in the study by Payen et al. [6], patients with regular
pain assessments were more likely to be assessed for sedation
and for procedural pain as well. Only two studies did not
report on this outcome [14, 17].

Only in two studies, one involving trauma and neurosur-
gical [13] and the other mostly medical patients, measures of
feasibility of measurements were assessed. Topolovec-Vranic
et al. [13] noted that 78% of nurses reported that NVPS was
easy to use and 80% were satisfied by its use, and Gélinas et
al. [12] reported high interrated agreement after only a short
training.

5.4.2. Impact of Pain Assessment on Medications Used. Pain
assessment appeared to influence the administration of medi-
cations in eight studies [6, 9, 11, 12, 14-17], with the majority of
studies reporting better pain management and more efficient
use of analgesics and/or sedatives. Only one study reported
no difference in the type of opioid analgesics administered
or the amount of medication (morphine equivalents) after
implementation of the pain assessment tool [13].

In the study by Rose et al. [9], implementation of the
pain assessment tool had different effects on opioid and
benzodiazepine administration in the two participating ICUs.
Specifically, in the cardiovascular ICU, a small but significant
decrease in use of opioid analgesics and a large decrease in
the administration of benzodiazepines occurred, while in the
mixed ICU use of opioid analgesics increased dramatically,
and benzodiazepine usage was unchanged. Similarly, in the
study by Arbour et al. [11] analgesics were administered less
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often and morphine equianalgesic dosages were lower in
the postimplementation compared to the preimplementation
group. In the same study, while no statistically significant dif-
ference was found, patients of the preimplementation group
received sedative agents twice as often. In another study,
fewer analgesic and sedative agents were administered during
the postimplementation phase [12]. In contrast, Williams
et al. [14] reported more prolonged use of sedatives after
implementation of the pain assessment protocol.

Chanques and coworkers [15] report significant changes
involving both increase and decrease in doses of analgesic
and psychoactive drugs, but no significant differences in
continuous infusion of sedatives in the intervention group.
Only the dose of morphine administered as continuous
sedation showed a trend to be higher in the intervention
group.

In the study by Meehan et al. [17], the preimplementa-
tion group received significantly more analgesia (morphine
equivalents) through day 3, with the greatest difference being
on day 1, while the postimplementation group received more
analgesia later in their stay. Similarly, Voigt et al. [16] in
a sample of cardiac surgery patients reported more pain
medication received on day 1 at the postimplementation
group. Payen et al. [6] reported that more patients with pain
assessments were treated with nonopioids, compared to those
without pain assessments and that they also received fewer
hypnotics and lower daily doses of midazolam. Finally, two
studies reported that patients who were assessed for their pain
were more likely to have dedicated pain treatment during
procedural pain events [6, 17].

5.4.3. Impact of Pain Assessment on Level of Pain. Three
studies examined the effect of systematic pain assessment on
either intensity or incidence of pain experienced by critically
ill patients, and they reported overall favorable outcomes.

Chanques and coworkers [15] reported that the incidence
of pain, as well as the rate of severe pain events (NRS >
6), decreased significantly during the intervention phase.
However, BPS pain scores and the rate of severe pain events
based on the BPS (BPS > 7) were not significantly different
compared to the preimplementation phase. Similarly, in the
study by Voigt et al. [16] the distribution of pain intensity
scores in the postintervention group shifted towards lower
values, relative to the distribution of those in the preinter-
vention group. This difference was statistically significant for
the average and least amount of pain experienced during ICU
stay and the pain experienced at the moment of questioning
[16]. No pre-postimplementation comparisons were made in
the study by Williams et al. [14]. Topolovec-Vranic et al. [13]
reported decreased retrospective patient pain ratings after the
implementation of the NVPS and a trend toward a decrease in
the time required to receive pain medication. Patients’ ratings
of their “pain right now” on a scale from 0 to 10 did not differ
from before to after implementation of the NVPS [13].

5.4.4. Impact of Pain Assessment on Duration of Mechanical
Ventilation. Eight studies examined the effect of system-
atic pain assessment on duration of mechanical ventilation,
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of which 2 studies reported significant decreases [6, 15].
Payen et al. [6] report increased odds for weaning from
the ventilator (OR: 1.40) and decreases risk of ventilator-
associated pneumonia (VAP) (OR: 0.75) in the group of
patients routinely assessed for pain. Likewise, Chanques et al.
[15] report significantly decreased risk of VAP. In the study
by Arbour et al. [11], although no statistical difference was
found in the duration of mechanical ventilation between the
2 groups, there was a clear trend for decreased duration of
mechanical ventilation by approximately 3 days and almost
half of patients in the preimplementation group (n = 7)
were ventilated for a period of more than 96 hours as
opposed to only 4 patients of the postimplementation group.
However, interventions involving pain assessment practices
were not associated with a significant reduction in duration
of mechanical ventilation in 5 studies [9, 10, 14, 16, 17].

5.4.5. Impact of Pain Assessment on Occurrence of Adverse
Events and Complications. Four studies addressed the impact
of pain assessment on the occurrence of adverse events
and complications. Arbour et al. [11] reported that patients
in the postimplementation group showed a significantly
lower number of complications, compared to the preim-
plementation group, although they did not make specific
mention to the type of complications. Similarly, Chanques
and coworkers [15] observed a marked decrease in the overall
nosocomial infections rate in the intervention compared
to the control group, as well as significant decreases with
regard to VAP, central catheter-related infections, urinary
tract infections, and bacteremia. Likewise, Payen et al. [6]
report significantly decreased rates of VAP, but no statistical
significant differences with regard to thromboembolic events,
gastroduodenal hemorrhage, and central venous catheter
colonization. Nonetheless, in the study of Williams et al.
[14] adverse events were equally distributed between the 2
groups except for the incidence of unplanned extubation
which was less, but not statistically significant so, in the
postimplementation group.

5.4.6. Impact of Pain Assessment on Patient Satisfaction.
Only two studies assessed the impact of pain assessment
on patient satisfaction. In the study by Meehan et al. [17]
almost all of the participants prospectively expressed their
satisfaction with pain management in the cardiothoracic
ICU. Topolovec-Vranic et al. [13] stated that both before and
after implementation of systematic pain assessment, a large
proportion of patients reported that their physician or nurse
explained the importance of pain treatment to them, were
satisfied with the way their nurses and physicians responded
to their reports of pain and expressed their belief that the
staff in the ICU did everything they could to help control
their pain. However, after implementation of the NVPS, fewer
patients reported a delay more than 5 minutes to receive pain
medication when they requested it in the ICU.

5.4.7. Impact of Pain Assessment on ICU Length of Stay
(LOS). Assessment of pain had no significant influence on
ICU length of stay in 4 studies [10, 14-16]. However, in
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the study of Payen et al. [6] patients who were assessed
for pain had a shorter duration of ICU stay, by 5 days on
average (adjusted OR: 1.43). A trend for decreased ICU LOS
was observed in two studies [9, 11]. Similarly, Meehan et
al. [17] report a bigger percentage of patients (76%) in the
prospective postimplementation group that were transferred
on day 2 or sooner from the ICU compared with the
retrospective preimplementation group (54%); this difference
was statistically significant.

5.4.8. Impact of Pain Assessment on Mortality. Only three
studies investigated the impact of pain assessment on mortal-
ity. In one study [10], the implementation of pain monitoring
and use of pain assessment tools were associated with a
decrease in mortality (OR: 0.36), whereas in the other
two studies there was no significant difference in mortality
between the two groups of patients (OR: 0.8-0.91) [6, 15].

6. Discussion

This review identified studies exploring the impact of sys-
tematic pain assessment on critically ill patients’ outcomes.
Due to heterogeneity in study design, patient populations,
interventions, setting, and time of study, quantitative syn-
thesis was not possible. Several methodological limitations,
including preexperimental design approaches, limited con-
trol of confounders and small sample sizes burden this body
of evidence. However, data seem to indicate an association
between systematic pain assessment and improved patients’
outcomes. Despite the perceived importance of pain for both
physiological and psychological outcomes in critical illness
[35], the lack of studies assessing the impact of pain mon-
itoring is astounding. Correspondingly, it is worth-noting
that the results of this systematic review cannot be compared
with other reviews as there are no systematic reviews or
meta-analyses focusing on the impact of systematic pain
assessment approaches on critically ill patients’ outcomes.
Only one relevant narrative review was identified, which
examined the importance of pain assessment and its potential
impact, as part of reviewing different strategies for the
improvement of patients’ outcomes [18].

The findings of this review support the notion that
implementation of validated pain assessment tools can have a
positive impact on ICU nurses’ practice as evidenced by more
frequent documented reports of pain assessments. Moreover,
evidence showing alterations in use of analgesics and seda-
tives may suggest that use of pain assessment tools can guide
ICU nurses in making more efficient decisions regarding pain
and sedation management. Despite heterogeneity in outcome
variables and measurements, as well as methodological lim-
itations, this review suggests that implementation of system-
atic pain assessment may also have a favorable impact on
the intensity of pain experienced by critically ill individuals.
Most of the reviewed studies that evaluated the impact of
pain assessment on the level of pain seem to demonstrate
lower, albeit not always statistically significantly, pain ratings
after the implementation of a pain assessment tool. However,
despite reports of improved outcomes, the effect of systematic
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pain assessment on duration of MV, adverse events, patient
satisfaction, hospital LOS, and mortality is obscured by the
small number of studies addressing these outcomes, as well
as limitations in statistical power.

The lack of strong evidence to suggest an association
between systematic pain assessment and ICU length of stay,
mortality, and duration of mechanical ventilation may be
due to the fact that, in most of the studies, pain assessment
findings were not directly linked to prescribed pharmaco-
logical interventions. Indeed, it is acknowledged that use of
sedation/analgesia protocols rather than choice of a specific
sedation/analgesia scale is associated with outcomes [36]. It is
noteworthy that in one of the studies which demonstrated a
significant association with the duration of mechanical venti-
lation physicians had received education regarding analgesics
and psychoactive drugs although no analgesia protocol was
implemented [15]. Therefore, systematic pain assessment may
be a valuable approach to rational and effective analgesia and
sedation provided that clinicians possess adequate knowledge
regarding pain and sedation management.

Although unrelieved pain in the ICU has been linked
to adverse effects, such as prolonged mechanical ventilation,
infections, hemodynamic instability, delirium, and depressed
immunity [1-3], such complications were rarely addressed
in clinical ICU research. Only 3 studies reported on these
outcomes with two studies demonstrating statistically signif-
icant results in favor of the intervention group. Additionally,
evidence with regard to incidence of other complications,
such as gastrointestinal bleeding and thromboembolism, is
so far inconclusive, probably partially owing to small sample
sizes and small rates of such complications. Clearly more
research is needed to clarify the effect of systematic pain
assessments on ICU complications.

Finally, although patients’ satisfaction with their pain
management is identified as an important criterion for assess-
ing quality of care [37, 38], this was rarely addressed as an
outcome measure within the studies included in this review.
Both studies which assessed the impact of pain assessment on
patient satisfaction demonstrated high levels of satisfaction
either pre- or postimplementation despite patients’ reports on
the existence of pain. This controversy has been extensively
documented in previous studies [39, 40] and it could be
attributed to the fact that patients were still receiving care in
the hospital while interviewed and they were perhaps reluc-
tant to express dissatisfaction with their care providers [13].

Although practicality of application of behavioral pain
tools is an obvious issue of interest, only two groups have
assessed feasibility of measurements to find it high, after short
only training. This is in line with a feasibility study regarding
CPOT, in which the majority of participants (70%) reported
that CPOT was helpful and recommended its routine use [41].
It is noteworthy that although behavioral pain tools were not
designed specifically for neurosurgical patients, NVPS was
reported as easy to use and helpful in a trauma/neurosurgical
population in one of the identified studies [I13]. Recent
advances in application of behavioral pain scales address
traumatic brain injury patients [42]. However, more research
may be needed to establish the feasibility and validity of
behavioral pain tools in this sensitive patient population.
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Limitations. Limitations of this systematic review stem (a)
from the literature search strategy which excluded conference
proceedings and (b) from limitations inherent in the identi-
fied studies. Specifically, the lack of studies employing ran-
domized controlled approaches highlights the limited level of
current evidence with regard to the impact of pain assessment
on critically ill patients’ outcomes. It is noteworthy that
the majority of studies employed pretest-posttest designs,
which yield less reliable forms of evidence than concurrent or
randomized designs. They are also subject to various types of
biases especially in critical care, where facilities, staffing, and
patient case-mix are subject to substantial change over time.

In light of the aspect of variation in patient characteristics
and in pain assessment tools used between studies, findings
should be comparable only in those cases where the same tool
was used and only among patients with the same character-
istics. Variation in methods of pain assessment across studies
and the scarcity of reporting details on who was involved
in pain assessment may have confounded the findings of
this review further. In some studies pain assessment was
conducted by the nursing staff and in other studies by
independent assessors with no detailed explanation of their
background. This may have accounted in part for the vari-
ability of results. Another limitation stems from differences in
outcome measures and intervention groups, which precluded
use of quantitative syntheses.

7. Conclusions and Implications

This systematic review on the impact of systematic pain
assessment on critically ill patients’ outcomes provided
evidence emphasizing the link between systematic pain
assessment and short-term critically ill patients’ outcomes.
Nevertheless, the current level of evidence is insufficient and
more high quality randomized clinical studies are essential. In
summary it is concluded that (a) implementation of validated
pain assessment tools can have a positive impact on the
intensity of pain experienced by critically ill individuals,
on more efficient use of analgesics and/or sedatives and
on ICU clinical practice associated with more frequent
assessment and documentation of pain, (b) more study is
needed to evaluate the effect of systematic pain assessment on
prolonged mechanical ventilation, infections, hemodynamic
instability, delirium, depressed immunity, and survival, and
(c) the link between systematic pain assessment in critical
care and patient satisfaction need to be explored further.

In terms of nursing practice, pain assessment tools should
be incorporated into daily practice as it is recommended
in the most recent guidelines and quality improvement
initiatives [27]. This will assist health care professionals in the
prompt identification, early and efficient management of pain
and also optimum use of sedatives and analgesics in the ICU.
Further, clinical and theoretical training on pain assessment
should be included in nursing and medical school curricula,
as well as in continuous education in order to help clinicians
to better understand the importance of prompt identification
and management of pain.

This review highlights the need for further high qual-
ity randomized clinical trials to establish the relationship
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between systematic pain assessment and clinical outcomes in
different ICU patients populations. Outcome measures have
to be expanded to include long term outcomes since current
research seems to demonstrate an association between acute
pain management with a decreasing number of long term
complications such as chronic pain [43] and posttraumatic
stress disorder [44], as well as development of the post-
ICU syndrome [45]. As such, it would be crucial to examine
how systematic pain assessment would affect those long term
outcomes.
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