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Abstract

Systematic pain assessment in critically ill patients might reduce the number of days with mechanical ventilation as well as
the length of hospital stay. Clinical practice guidelines recommend the use of standardized instruments as part of a
structured pain assessment strategy for mechanically ventilated patients in intensive care units. Since it is unknown
whether clinicians adhere to the recommendations, we conducted a survey focusing the main recommendation of pain and
sedation assessment for critically ill patients with mechanical ventilation. A questionnaire consisting of eight items was
developed, piloted and sent out to 457 intensive care units in North Rhine-Westphalia, Germany. Nursing directors were
asked to forward the questionnaire to the ward nurses or the physicians in charge of the intensive care units. The response
rate was 37.4% (n=171). Nurses from 68 out of 171 intensive care units indicated the use of a pain assessment tool;
identified as n=39 used self-reporting tools or n=29 proxy rating tools; n=88 answered to use sedation assessment tools. A
total of 801 physiological parameters for pain assessment were stated, most often blood pressure (19.5%), heart rate
(18.6%), body language (16.7%), and respiratory rate (16.0%). Although recommended in the guidelines, our survey
indicates that pain assessment tools are rarely used at German intensive care units. It remains unclear how nurses and
physicians use pain assessment tools in combination with other parameters for systematic pain assessment. Further
research is needed on the barriers of guideline implementation to intensive care units.
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1 Introduction

Caring for critically ill patients in intensive care units (ICUs) is challenging for health care professionals, particular when
patients are unconscious 1. Throughout the different stages of consciousness, the medication received for pain and
anxiety and also the ventilation tube are interfering with effective communication in most cases .. Critically ill patients
struggle in many aspects to verbally express pain, which can be a result of the critical illness itself or can be caused by the
diagnostic or therapeutic treatment ™ &1 Conservative estimates suggest that around half of all sedated and mechanically
ventilated patients in ICUs suffer from pain despite systematic pain and sedation therapy . The reasons for inadequate
pain treatment are multifaceted. Insufficient pain assessment by health professionals might be the most important cause.
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Nurses play a decisive role in the identification of pain due to their close contact to the patients "', A number of studies
have shown a reduction of the length of hospital stay and duration of mechanical ventilation when systematic pain
assessment was effectively conducted [ 1412,

Recently, national and international clinical practice guidelines have been developed whose implementation might ensure
evidence-based care for mechanically ventilated ICU patients with sedation and analgesia therapy % German
guidelines recommend the use of reliable and valid instruments for the assessment of pain %!, In addition, health care
professionals should observe critically ill patients with respect to physiological and subjective parameters, like heart rate,
movement and facial expression. These data are necessary for the identification of pain and the achievement of the therapy
goal, documented in a patient-orientated treatment protocol %7, Little is known whether these guideline recommen-
dations have an influence on clinical practice in ICUs %],

Therefore, the purpose of the study was to investigate whether pain and sedation assessment instruments for sedated and
mechanically ventilated patients, as recommended in national guidelines, have been implemented in ICU clinical practice.

2 Method

2.1 Study design

This multicenter survey was conducted among nurses and physicians in charge of ICUs in North Rhine-Westphalia, the
largest federal state in Germany. The study was conducted between August and December 2009.

2.2 Participants

A list of ICUs at hospitals in North Rhine-Westphalia was generated from the website of the German Hospital Register 8!,
Hospitals were contacted by phone in case of doubt whether an ICU was located at the center. Neonate and pediatric ICUs
were excluded.

A sample size calculation was not performed since the study aimed to describe the statewide adherence of ICUs to
guideline recommendations on pain management and therefore all hospitals in North Rhine-Westphalia were invited to
participate.

All 327 eligible hospitals with an ICU were contacted and invited via postal mail to participate. Full confidentiality was
assured and the questionnaires provided were pseudonymized. Participants were nurses or physicians with expertise in the
field of critical care nursing, regardless of a specific qualification. The recruitment letters were addressed to the nursing
directors who were asked to forward the enclosed questionnaire to the ICU ward nurses or the physician in charge of the
ICU.

2.3 Incentives

A stamped and self-addressed envelope was added to the invitation letter. In order of response the first three responding
ICUs were invited to a local conference on acute pain management, which was held at the end of the data collection period.

2.4 Questionnaire

The self-administered questionnaire was developed referring to the evidence-based guideline on pain management in
intensive care medicine initiated by the 1%l The first author has long lasting experience in the clinical field and was
involved in the implementation and evaluation of pain management in different hospitals in Germany. The questionnaire
was piloted for comprehensibility and feasibility among ten nurses employing face-to-face interviews in one hospital
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outside North Rhine-Westphalia. Minor modifications in two items were necessary. The final instrument covered eight
items on pain and sedation, including the recommended instruments and the observable parameters (see Table 1).

Table 1. Questionnaire

Pain measurement for critically ill adult patients on intensive care units
1. Which parameters do you consider for pain identification?
(Multiple answers are possible)

Body language Facial expression
Vocalization Blood pressure
Heart rate Breathing rate

Others (please indicate):
2. Do you use a pain assessment tool on your unit?

Yes No
If the answer is yes, please select!
2a. Which pain assessment tools do you use on your unit?
(Multiple answers are possible)

BPS (Behavioral Pain Scale)

P.A.L.N (Pain Assessment and Intervention Notation algorithm)

CPOT (Critical-Care Pain Observation tool)

NVPS (Nonverbal Adult Pain Assessment Scale)

Other (Please indicate):
3. Who measures pain in sedated and ventilated patients? (i.e. nurses or physicians)
Please describe:
4. Which parameter/s do you consider to detect the state of sedation?
(Multiple answers are possible)

Restlessness/cooperation Respond to verbal contact
Agitation Technical measurements (EEG, AEP)
Reaction to sensory touch Neuromuscular monitoring

Other (please indicate):

5. Do you use a sedation assessment tool?
Yes No
If the answer is yes, please select!
5a. Which sedation assessment tools do you use on your unit?
(More than one answer is possible)
RSS (Ramsey-Sedation-Scale)
VICS (Vancouver Interaction and Calmness Scale)
RASS (Richmond Agitation Sedation Score)
MAAS (Motor Activity Assessment Scale)
SAS (Sedation-Agitation-Scale)
Other (please indicate):

6. Do you use a specific clinical guidance/algorithm for therapy of pain and sedation?

Yes No
If the answer is yes:

6a. Does it include a recommendation for a specific pain assessment tool considering the sedation status?

Yes No

If the answer is yes, please describe the process taking the different sedation levels into account:

7. What is your occupational role?
Nurse (team member)
Nurse specialist
Staff nurse
Nurse director
Other (please indicate):

8. What is the specialty of the intensive care unit you are working in?
Intensive care unit for internal medicine
Surgical intensive care unit
Interdisciplinary intensive care unit
Cardio-surgical intensive care unit
Other (please indicate):
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2.5 Definitions

Pain measurement was defined for pain intensity by using self-reporting pain assessment tools like the Numeric Rating
Scale (NRS) ** and for tools using observational measures like the Behavioral Pain Scale (BPS) .

Sedation level measurement - as an important aspect for the decision on the appropriate pain assessment tool - was defined
through sedation assessment tools recommended in the guideline ™),

Further parameters defined by the recommendation of the German guideline like subjective parameters (e.g. movement)
and physiological parameters (e.g. blood pressure) were included ™!,

Beyond the data on occupational function the questionnaire comprised the recommended pain assessment scales, further
parameters and an option to contribute other scales or parameters not covered by the questionnaire.

2.6 Data analysis

The data were entered in IBM SPSS statistics 18.0 by one author (AND) and a 10% random sample was checked by a
second author (IG). The results for occupational affiliation and the responses to the questionnaires were recorded as
frequencies.

3 Results

The questionnaires were sent out to 457 ICUs located in 325 hospitals from which 171 ICUs responded (response rate
37.4%).

Table 2. Clinical expertise of responding ICUs

Intensive care units (n=171) n %
Medical ICUs 14 8.2
Trauma ICUs 32 18.7
Cardiological 6 3.5
| iscipli 4.4

Clinical expertise nterdisciplinary 9 5
Other 7 4.1
Multiple answers 9 5.3
Not stated 10 5.8
Total 171 100

3.1 Sample

As shown in Table 2, ten out of 171 ICUs did not state their clinical expertise. Approximately half of the ICUs are
interdisciplinary. The questionnaire was predominantly filled in by nurses (94.8%), of them the majority (66%) were staff
nurses, 17.4% team member nurses, 9.6% specialized nurses, and 1.8% nurse directors.

3.2 Pain measurement tools
Of the 171 responding ICUs 68 (39.8%) reported the use of pain measurement tools; identified as n=39 (22.8%)
self-reporting scales or n=29 (17%) observational measurement tools (see Figure 1).

Figure 1 displays the pain assessment tools in use for mechanically ventilated/non communicating patients in the ICUs.
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Pain assessment tools (n=68)

m Behavioral Pain Assessment
(BPS)

Non Verbal Pain Scale

¥ Pain Asseessment and
Intervention Notation Tool

m Crtitical Care Pain
Oberservational Tool (CPOT)

u Self-report Scales (e.g. NRS)

Figure 1. Used pain assessment tools

3.3 Additional parameters

A total of 801 additional parameters for pain identification were mentioned. Nominations of physiological or subjective
parameters were equally represented: blood pressure (19.5%), heart frequency (18.6%) and respiratory frequency (16.0%)
as often as facial expression (19.3%) and body language (16.7%). VVocalization (7.0%) for pain assessment was less often
mentioned.

3.4 Sedation level scales

Scales for assessment of sedation level were mentioned to be in use at 88 out of 171 ICUs (51.5%); n=82 (48%) did not to
use a scale. The Ramsey Sedation Scale (RSS) was the most frequently used instrument (n=62, 36.3%) followed by the
Richmond Agitation Sedation Scale (n=29, 16.9%). Both, the Sedation Agitation Scale and the Glasgow Coma Scale were
rarely used, i.e. each in n=3 ICUs (3.4%). The results show that few ICUs use more than one sedation level scale.

3.5 Additional parameters for sedation level

A total of 660 additional parameters for sedation levels were mentioned. Restlessness (24.4%), response to verbal contact
(25%) and response to sensory touch (24.2%) were mentioned equally often. Whereas agitation (0.9%), diagnostic
measures like electroencephalogram (1.5%) and neuromuscular blocking and also agent monitoring (0.6%) were
mentioned rather rarely. Further parameters like heart rate, respiratory rate, level of consciousness, respiratory minute
volume, pain and coughing were also mentioned.

3.6 Clinical guidelines (Algorithm)

Seventy ICUs (40.9%) stated to have specific clinical guidelines (algorithm) in place, which cover recommendations for a
specific pain assessment tool and consider the sedation level. Those ICUs, which have clinical guidelines established, did
not mention the decision making process taking different sedation levels into account. Measurement of pain in sedated and
ventilated patients was most often described as a task for nurses (n=145; 84.8%), in n=26 1CUs (15.2%) as task for
physicians, and in 10 ICUs for both professions.
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4 Discussion

The survey with 171 ICUs in North Rhine-Westphalia, Germany, revealed that guideline recommendations on the
application of observational pain assessment tools for sedated and mechanically ventilated patient are predominately not
implemented. Pain assessment tools are slightly more often present for awake patients able to express their pain verbally
(e.g. NRS) than for sedated patients who cannot express their pain verbally (e.g. CPOT).

Approximately half of the ICUs stated the use of scales for measuring the sedation level. The Ramsey Sedation Scale
(RSS) - an instrument recommended in the national guideline released in 2005 - was most often stated to be in use. For this
reason, the RSS was found more widely used than indicated in an earlier survey by Martin and colleagues in 2007 &7 %1,

Nearly all nurses and physicians mentioned the parallel use of physiological or subjective parameters and validated and
reliable pain assessment tools.

Based on the survey one might not conclude how health care professionals use physiological parameter. Therefore, it has
to be questioned why they mentioned them for pain or assessment. Physiological parameters for pain identification as a
primary indicator can be misleading due to physiological condition, homeostatic changes or medications and are currently
not be recommended to be used alone for pain assessment 22, Furthermore, the use is critically due to the fact that
assessment with pain parameters are influenced by misconception, personal perceptions and experience of pain by the
assessor. Therefore, the diverse pain assessments with physiological parameters would have an influence on pain
identification, pain therapy, side effects as well as patient wellbeing 1.

Recent publications suggest various ways to integrate pain assessment tools for unconscious or sedated/ventilated patients
into sedation-controlled algorithms [ 24271,

Kastrup and colleagues (2009) demonstrated that structured documentation of pain/pain intensity and sedation/sedation
levels are independently correlated with better outcomes (reduce of mortality) in the ICU, and that the assessment of pain
influences the length of time on ventilation and stay in the ICU 28], The existing evidence does not indicate which of the
various algorithms reach the most effective outcome for patients in the ICU.

The guideline for pain management, which was the basis for the development of the questionnaire, comprises evidence-
based recommendations usable for the development of various algorithms to guide appropriate health care decisions. The
results of the study raise the question how decisions about pain therapy are actually performed while pain assessment tools
are rarely used and the use of further parameters is unclear. Future studies should explore the barriers and facilitators for
use of a systematic pain assessment by nurses and physicians. One research question might be how professionals use pain
assessment tools beside physiological or subjective parameters for pain identification and how the results guide decisions
about pain treatment.

There is an urgent need for the implementation of evidence-based recommendations on pain assessment as an integral part
of pain management. Pasero, Puntillo, Li et al. (2009) discovered some barriers towards pain management, e.g. knowledge
deficits and communication difficulties . Strategies for continuous quality improvement must focus on the individual
ICU to overcome knowledge deficits, e.g. on pain assessment, pain therapy and responsibilities of involved health
professions. These barriers are not researched for Germany so far, but it can be assumed that they exist and influence the
implementation of the guideline in German ICU likewise . One strategy, which is likely to positively influence the
quality improvement of pain assessment, is an external audit procedure on the performance of hospital pain therapy %,
Around 80 hospitals in Germany improved their quality of pain management through an external audit by self-
commitment so far #2.
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Limitation of the study

The study has limitations that are worthy of consideration. Despite efforts to ensure a high response rate through proven
response increasing techniques %, only 37.4% of ICUs returned the questionnaire. Sending the questionnaire to the
nursing directors, asking them to forward it to eligible persons on the ICUs without sending a reminder for participation
during data collection might have had a strong influence on the response rate. Although, North Rhine-Westphalia is the
largest federal state in Germany with 17.8 million citizens, it might be argued that the results of one area are not
necessarily applicable to the entire country. However, it should be noticed that our results are comparable to the earlier
study conducted by Martin et al. (2007) who included ICUs from 269 hospitals throughout Germany. Thus, the
generalizability of our study is most likely %],

5 Conclusion

The study highlights known phenomena and the need to develop specific strategies on effective and efficient guideline
implementation for pain assessment for sedated and mechanically ventilated patients in ICUs. It also emphasizes the need
to identify barriers towards structured interdisciplinary approaches to pain management in the unique intensive care units.
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