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5 Pain monitoring analysis as a quality
indicator: a retrospective study

Abstract

Introduction: To improve patient care and safety in hospital clinical settings, evi-
dence-based and internationally comparable quality indicators (QI) need to be de-
veloped. The QI best demonstrates the pain management quality. This chapter aims
to deliver an overview of the introduction of a pain monitoring QI and its use in
clinical practice to evaluate the long-term monitoring effects of the pain QI in a clin-
ical environment at one of the tertiary institutions in Slovenia.

Methods: A non-experimental quantitative study was carried out with a probabilis-
tic random sample. Twenty per cent occupancy of the unit/department was ana-
lysed, and patient’s documentation on the selected day at the tertiary institution for
four consecutive years (2016 to 2019) was reviewed. Data were processed using bi-
variate and multivariate analysis.

Results: The study found a nonlinear pain monitoring increase across the five studied
variables. The comparison between clinics did not show statistically significant differ-
ences (F = 6.6, p = 0.14) in the QI variables (pain assessment on admission, before and
after therapy, appropriate analgesic, and daily assessment in patients with no pain).

Discussion and conclusion: The research provided insight into pain monitoring at a
tertiary institution over 4 years. The data obtained might serve as the basis for sur-
veys and policy-making at a national level, including protocol creation.

Keywords: Patient, pain, hospital

5.1 Introduction

Quality indicators (QI) were developed and are now being evolved by the Agency for
Healthcare Research and Quality’s (AHRQ). QI respond to the need for multidimen-
sional, accessible criteria to improve performance in healthcare. The QI is a measure-
ment tool to monitor, evaluate, and improve the quality of healthcare based on
evidence-based practice [1]. In 1998, the American Nurses Association (ANA) designed
the National Database of Nursing Quality Indicators (NDNQI). The database was cre-
ated to meet the need to assess the impact of nursing on healthcare, the relationship
between workload, workflow, and the relationship between nurses and patients. The
connection between the nurse’s recruitment and the outcomes and results in the work
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with patients was confirmed later. For the QI to be useful for monitoring the quality of
care, it should be clinically relevant and reliable as well as valid [2].

Designing a QI is a multistep process that involves evaluating evidence if a particu-
lar indicator is used in clinical practice followed by pilot-testing of indicators. The Na-
tional Database of Nursing Quality Indicators (NDNQI) continuously monitors and
delivers validity and reliability tests. In nursing, a quality/outcome indicator is consid-
ered significant, if there is a connection or a multivariate link between single nursing
aspects/process and the outcome. To evaluate a strong correlation between HR nursing
structure and work outcomes, the NDNQI uses state-of-the-art methods, for example,
mixed (hierarchical) model [3]. Evidence-based nursing used to be increasingly very
important for patient outcomes. The status of patient care is now evaluated by QI [4].

Measuring outcome performance is crucial to improve quality as it provides infor-
mation on current and previous performance to support further efforts for improve-
ment. Therefore, the development and application of valid and reliable performance
measurements are essential to improve the quality of care. This is one of the first
steps in the improvement involving the selection, definition, and the use of perfor-
mance indicators [5].

Patient safety indicators (PSIs) in AHRQ strengthen the clinical quality of the
healthcare system. PSIs are a set of measures to coordinate quality improvement
objectives throughout the system. They can be used to monitor trend data and pro-
vide root causes of any quality-related problem, even if documentation is the under-
lying problem. Without carefully prepared documentation, it is hard to identify true
opportunities for quality improvement [6].

Many international organizations focus on pain management aiming to under-
stand patients who are suffering from acute or chronic pain. Nursing personnel
spend most of their time as the primary caregiver for the patient and are therefore
crucial in the assessment and management of pain. In a hospital clinical setting,
evidence-based and internationally comparable QI need to be developed to opti-
mize patient care and safety. A reliable and valid QI for pain monitoring is the most
suitable way to prove the quality of pain management. Pain assessment is crucial
for effective pain management. Nurses have a unique role in the assessment of pain
as they spend most of their time with the patient [7].

Pain that alleviates relatively quickly is referred to as acute pain. Prolonged
pain is referred to as chronic or persistent pain. There are various definitions of
acute and chronic pain. Some experts claim that acute pain lasts no longer than
30 days, while others argue that acute pain can be associated with any pain that
resolves within 3 or 6 months. With its protective and healing function, acute pain
serves as a useful survival mechanism. Chronic pain is most commonly described as
pain lasting longer than 3–6 months or pain lasting longer than the normal healing
time for the associate pathological process. Complex psychological and social factors
may be encompassed in the pain [8]. Pain management in Europe focuses on the
application of a biopsychosocial approach. This approach monitors the development
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of pain through a complex interaction of biological (genetics, biochemistry, etc.),
psychological (mood, thoughts, beliefs), and social (cultural, family, socioeconomic,
etc.) aspects. In this way, pain management consists of pharmacological (drugs),
non-pharmacological therapies (exercise, cognitive behavioral therapy), patient edu-
cation, invasive approaches, if necessary, and long-term pain management pro-
grams for people with chronic pain [8].

Patients referred to a facility with acute or chronic pain do not have any guaran-
tee that their pain will be treated appropriately from an organizational perspective.
In one study [9], 89% of hospitals declared to provide adequate pain management;
however, only a few hospitals adhered to expert protocols. Considering the lack of
adequate pain management, there are many concerns regarding the quality of moni-
toring. Thirty-eight per cent of patients report that their pain is not adequately man-
aged [10]. Pain is the most common symptom in emergency care patients with more
than half of patients reporting moderate pain intensity. Critically ill and intubated
patients who are unable to communicate are even at greater risk of inadequate pain
management [11]. Nurses lack knowledge about pain management, the complex prac-
tices in emergencies, factors affecting the detection, and nurses’ judgment, assess-
ment, and management of pain in critically ill patients are not well understood [12].

Casarett et al. [13] suggest that satisfaction with pain management can be mea-
sured and investigated reliably. Joy et al. [14] found that a multimodal training
model improved the level of pain knowledge in nurses reporting patients pain. Pa-
tients expect rapid pain relief; however, this is not often achievable. Despite multi-
ple inspiring developments in analgesic therapy, many obstacles remain in the
assessment, monitoring, record keeping, and reassessment of pain [15].

5.1.1 Purpose and goals

The purpose of this study was to analyse pain monitoring data after QI introduc-
tion, following education of nursing staff, to identify the effectiveness of monitoring
pain assessment in patients. The objective of the chapter is to evaluate the long-
term monitoring of effects resulting from the introduction of the pain QI in a clinical
setting in one of the tertiary facilities in Slovenia. A research question and hypothe-
sis were developed as follows:
– Research question: Has the pain monitoring performance improved after the QI

was introduced among nursing staff during the study period?
– Hypothesis: There are statistically significant differences in pain monitoring be-

tween departments within the institution.
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5.2 Methods

A non-experimental quantitative research design – a retrospective study research
design was applied.

5.2.1 Instrument description

Instead of collecting new data, information already obtained for monitoring the QI in
the institution was used. The data was obtained using the following form: Control of
compliance with the QI of pain monitoring in UKC Maribor. The form includes data on
the organizational unit and the number of patients hospitalized on the selected day as
well as the number of patient documentation included in the monitoring. In addition,
the form includes the patient’s ID number and six binary (Yes/No) items for pain mon-
itoring: was the patient’s pain assessed at admission; was the pain in patients, who
did not report pain, assessed and recorded once a day; was pain assessment per-
formed and documented before analgesia and one hour after analgesia, and was the
patient-administered an appropriate analgesic according to the pain assessment. Ini-
tially, pilot monitoring was carried out in the first quarter of 2016. Monitoring docu-
mentation/review was repeated in autumn 2016 and 2017, 2018, and 2019.

5.2.2 Sample description

Monitoring was carried out on an ad-hoc documentation sample to conduct the
analysis. Insight into the QI implementation, pain monitoring, and patient’s health
records (20% random sample all patients included for each unit) in the period from
2016 to 2019 enabled data collection. In 2016, the monitoring was carried out at 27
departments/units, and records of 142 patients were reviewed. In 2017, records of
181 patients in 31 departments/units were reviewed. In 2018, records of 158 patients
at 31 departments/units were reviewed. In 2019, records of 102 patients at 21 depart-
ments/units were reviewed. Monitoring was carried out at the Division of Surgery,
the Division of Internal Medicine, the Division of Gynecology and Obstetrics, and
independent medical departments.

5.2.3 Research process and data processing description

We requested authorization to perform data analysis for the period from 2016 to 2019.
SPPS version 20.0 (SPSS Inc., Chicago, IL, USA) was used for data analysis. Basic statis-
tical calculations were used for individual variables as follows: arithmetic means/aver-
age, standard deviation, minimum, and maximum value, and percentages. ANOVA
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was used to determine statistically significant differences between divisions/indepen-
dent medical departments/units. A statistical value less than 0.05 was considered
significant.

5.3 Results

We found an increase in pain monitoring for all five items, except VAS monitoring
at admission (90%) and one hour after the therapy was administered (71%) in 2018.
Table 5.1 shows the pain monitoring analysis for the facility.

The analysis of results using ANOVA analysis for comparison between divisions
showed no statistically significant differences (F = 6.6, p = 0.14) (Tab. 5.2).

Figure 5.1 shows the distribution of the variables between divisions across all five
variables in the period from 2016 to 2019. This chart demonstrates the percentage of
pain assessment at admission in the monitored period has been improving nonli-
nearly at the Division of Surgery (KK), increasing unevenly at Independent Medical
Departments (SAM), and nonlinearly at the Division of Gynecology and Obstetrics
(GIN), while this trend was not seen at the Division of Internal Medicine (KIM).

According to the tertiary level institution standard, it is necessary to check the
presence of pain once a day in patients who do not report pain. During the follow-
up period, monitoring improved nonlinearly at the Division of Surgery, nonlinearly
at Independent Medical Departments, and nonlinearly at the Division of Gynecol-
ogy and Obstetrics (GIN). A positive trend was also seen in the Division of Internal
Medicine (KIM); however, this trend has not been maintained.

Pain assessment monitoring before analgesic administration improved nonli-
nearly across all divisions and independent medical departments. The monitored vari-
able of appropriate analgesic administration improved nonlinearly across all divisions
and independent medical departments. When monitoring the variable “assessment of
pain after therapy administration” one can see the nonlinear improvement across all
divisions and independent medical departments.

The Division of Surgery and Independent Medical Departments achieved im-
provement across all variables. The Division of Gynecology and Obstetrics achieved
similar results; however, slightly lower percentage levels. At the Division of Internal
Medicine, improvement was achieved in three of the five variables.
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5.4 Discussion

The research showed that in all five variables an average increase in pain assess-
ment monitoring was noted in the tertiary institution, after QI and the training of
head nurses were introduced, at the facility level. The research question “Has the
pain monitoring performance improved after the quality indicator was introduced
among nursing staff during the study period?” can be answered affirmatively. A
prior study reported that nursing staff noticed improved pain monitoring over four
weeks by 30% [16]. The literature review confirmed the relevance of education. Con-
tinuous education and training are effective in sharing knowledge and developing
pain management skills [17, 18]. A recent study found that after a pain management
program was introduced for nursing personnel, the number of hospitalized patients
who reported moderate to severe pain as well as the psychological and physical
consequences of pain decreased [17]. However, only 42.3% of nurses reported mod-
erate to extreme satisfaction with professional pain education in critically ill pa-
tients. Satisfaction in nursing staff was not investigated in our study; however, this
might be an opportunity for further research. The most common obstacles to ham-
per the pain assessment and management defined by nurses are as follows: sphere
of nurse’s activity (65.3%); patient instability (54.4%); inability to communicate
with the patient (53.3%); and sedation, which hinders the assessment of pain
(50%). Barriers and options for pain assessment and management along with pain
training differed significantly depending on the nurses’ experience and the hospital
type [19].

Despite examining the data for statistically significant differences in pain moni-
toring between divisions across the institution, we found that statistically signifi-
cant differences could not be confirmed. The study did demonstrate the percentage
of documented pain recorded in the electronic medical charts by nurses varied per
unit [20]. A moderately positive association was noted between work experience (in
years) and the level of perceived pain intensity [12].

The research discovered the lowest values for the appropriate analgesic appli-
cation in 2016. Values continued to rise in 2017 whereas a decline was noted in
2018. According to the past research, documentation of pain is poorly recorded by

Tab. 5.2: Results of a one-way analysis of variance (ANOVA).

Source of variation Sum of square Df Mean square F p-Value

Between groups .  . . .
Within groups .  .
Total . 

df, degree of freedom; F, F-value; p, statistical significance.
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nurses and even high levels of pain did not result in nurses administering more an-
algesics. Nurses often do not seem to trust the patient’s assessment of pain [21]. De-
spite extensive improvements in analgesics, barriers remain in pain assessment,
management, record keeping, and reassessment. Our research demonstrated that
nurses would benefit from continuous training, including education on opioid use.
Nurses are in a unique position for assessing and managing pain [15]. A survey in-
vestigating nurses’ perspectives on barriers and options for conducting nursing as-
sessments following workshops has identified numerous factors affecting nurses’
ability to perform optimal pain assessment. The most common obstacles mentioned
were lack of time, poor health, and lack of equipment [22].

Nurses’ expertise and skills are essential for detecting and managing acute pain
in critically ill patients [12]. In our study, the most alarming data was the following:
at the beginning of monitoring in 2016, the lowest performance values across the five
variables were noted in the ICUs, where critically ill patients are treated. The study
highlighted the negative impact of poor cross-professional communication associated
with analgesic use and the impact of nurses’ workload on administering analgesics
which, on the one hand, might reduce the quality and enhance the continuous pain
treatment, on the other hand, in severely ill patients. It has been found that the level
of pain intensity reported by nurses increased with their years of expertise. The skill-
set and competencies that are required for the effective and safe management of the
demands posed by critically ill patients, particularly pain assessment and treatment,
are very complex [11]. Inadequate acute pain management may result in higher mor-
bidity and mortality [23, 24]. An intervention initiated by a nurse is one of the most
significant strategies for managing symptoms promptly, for example, analgesia in
acute pain patients. Policies or protocols for nurses, with necessary competencies
adopted by the facility, usually include independent initiation of treatment based on
clinical judgment and/or investigations before a physician’s instructions [25]. How-
ever, in Slovenia, we have not identified such an appropriately regulated practice. A
multidimensional monitoring and treatment approach is required due to the many
causes of chronic pain. As a result, the quality of pain management is challenging
and complex, reflecting not only decision-making in health care but also organiza-
tional structure and processes [9].

5.5 Conclusion

Quality assessment and timely intervention by nurses are critical for the management
of pain and are essential for quality and evidence-based care. This study aimed to
evaluate the long-term monitoring effects of pain following the introduction of a pain
QI in a clinical setting in one of the tertiary institutions. Standardized tools help
maintain the attention of nursing staff; however, the critical judgment of nurses is
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also of vital importance in the initiation of pain therapies. To identify the breadth of
the issue, further research is necessary to determine whether nursing staff have suffi-
cient education and knowledge on the importance of monitoring pain and in deter-
mining their attitudes and perceptions about pain. In-depth monitoring of pain
assessment across individual units (emergency centres, ICUs, paediatric wards, and
geriatric departments) and multicentre research would be reasonable. Investigation
into root causes is necessary to organize further pain monitoring activities and pro-
vide support for nursing’s management of pain. Better awareness of modalities
aimed at pain reduction is necessary across all management levels within the facility.
Furthermore, it is essential to adopt future protocols at the national level for analge-
sics administration.

The objectives of the research have been achieved nevertheless; the study has its
limitations. This research was conducted as an analysis of pain monitoring data in a
tertiary facility with the interpretation of pain monitoring over 4 years. The research
results provided us an insight; however, the data cannot be generalized outside the
facility due to the sample size. The fact that the produced QI is not widely accepted
can also be considered a limitation to the study. Every healthcare professional is re-
sponsible for pain management and every healthcare professional should have opti-
mal education in best practices of pain management. To ensure the generalizability
of the results, we recommend that further studies be conducted with larger sample
groups in all healthcare institutions in Slovenia.
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