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ABSTRACT
o : Background: The quality of nursing care can be affected by various factors. This study aims to
Article info: :  determine the correlation between the quality of nursing care and the Severity of Illness (SOI) in
Received: 18 Oct 2021 :  patients admitted to the Intensive Care Units (ICUs).

Accepted: 13 Nov 2021

Published: 01 Feb 2022 Methods: This descriptive-correlational study was performed from November 2018 to January

2019 in Ayatollah Mousavi Hospital, Zanjan City, Iran. The sample included 50 ICU patients
who were recruited by convenience sampling. The data were collected using the ICU quality
of nursing care scale and the sequential organ failure assessment score within the first seven
days of hospitalization. They were analyzed by descriptive and non-parametric statistical tests
(the Friedman, Wilcoxon signed-rank, and Spearman’s rho) using SPSS v. 22 software. The
significance level was set as 0.05.

Results: The Mean+SD score of quality of nursing care was 86.62+2.19, and there was a
significant difference among the seven days (P<0.001). Also, the Mean+SD score of SOI was
6.4+2.31, and it was constant in the first to third days of hospitalization and decreased by the
fourth day of admission. There was a significant indirect correlation between the quality of
nursing care and SOI from the fourth day onwards (P<0.05).

Keywords: :  Conclusion: There was a significant inverse relationship between quality of nursing care and SOI
Quality of health care, Severity :  from the fourth to the seventh day of hospitalization. It seems that nursing care delivery in the
of illness, Intensive Care Unit . ICU is mainly routine and does not follow the holistic model of care. Therefore, the severity of the
(ICU), SOFA Score ¢ illness and the changing needs of ICU patients require that care models be tailored to these changes.
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Highlights

* There was a significant reverse association between the quality of nursing care and Severity of Illness (SOI) from
the fourth day onwards.

« It seems that nursing care delivery in the Intensive Care Unit (ICU) is mainly routine and does not follow the model
of holistic and client-centered care.

* The use of quality nursing staff, observing the appropriate nurse-to-patient ratio, and ensuring the use of models
providing care based on the patient’s needs in intensive care units, can improve the quality of care and outcomes of
hospitalized patients.

Plain Language Summary
The quality of nursing care can be affected by various factors. This study investigated the correlation between the

quality of nursing care and SOI in patients admitted to an ICU. The results showed a significant reverse association
between quality of care and SOI from the fourth to seventh days of hospitalization. Nursing care delivery in the ICU is

mainly routine and does not follow holistic care.

1. Introduction

oday, attention has been paid to improv-

ing the quality of care and its evaluation

in health care systems (Izumi, Baggs, &

Knafl, 2010; Bilgin, & Gozum, 2018;

Rice, Say, & Betihavas, 2018). The qual-
ity of nursing care is one of the most important criteria
for meeting treatment expectations (Piotrkowska et al.,
2020). Nursing care in Intensive Care Units (ICUs) re-
quires a holistic and client-centered care model to de-
liver a higher quality of care (Morgan, & Yoder, 2012;
Zamanzadeh et al., 2015). The quality of care provided
by nurses are influenced by some factors of the work-
place (infection control, equipment, and specialized
performance), personal factors of nurses (age, educa-
tion, skills, and critical thinking), and specific patient
conditions (contagious disease, severity of illness, and
level of consciousness) (Wiechula et al., 2016; Evans
and Stoddart, 2017).

Amongst other health care professionals, nurses pro-
vide the highest volume of care services (Berwick,
2016). According to the US Department of Labor (2014)
and World Health Organization (WHO) (2015), nurses,
as the largest group of health care providers, play an es-
sential and pivotal role in providing health care (Ma,
Olds, & Dunton, 2015).

The Severity of Illness (SOI) is an indicator of patient
mortality and assesses the quality of care (Gabrielli et
al., 2009; Hall, & Doran, 2015). It assesses the extent of

organ system derangement or physiologic decompensa-
tion of a patient (Tan, Montagnese, & Mani, 2020). The
high severity of illness, high mortality, and low chance
of survival may cause staff burnout and affect the qual-
ity of care (Bingold et al., 2015). Assessing the severity
of the disease and monitoring the quality of care play an
important role in promoting patient care (Wong et al.,
2016; La Sala et al., 2017).

Critically ill patients are more prone to treatment
complications because of the severity of their illnesses.
Cremasco et al. conducted a study to investigate the cor-
relation between nursing workload and illness severity
among ICU patients. The multivariate logistic regression
showed that nursing workload is significantly correlated
with the severity of illness and acts as a protective factor
(Cremasco et al., 2013). In another study, the correlation
between nursing workload and severity of illness was
measured by the simplified acute physiology score II.
The results showed that nursing staffing use score had
been positively associated with disease severity, while
nursing activities score was not associated with illness
severity (Kraljic et al., 2017).

In most ICUs of Iran, the beds’ occupancy ratio is more
than 90%; consequently, nurses’ performance in these
wards is crucial to the quality of patient care (Zeraati and
Alavi, 2014). Despite numerous studies on the quality of
patient care, few studies have addressed the relationship
between quality of care and the SOI. Accordingly, this
study aimed to determine the relationship between the
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quality of nursing care and the severity of illness during
a patient’s hospitalization in the ICU.

2. Materials and Methods

This descriptive-correlational study was performed in
the general ICU of 540-bed Ayatollah Mousavi Hospital.
The trauma center of Zanjan Province is located in the
northwestern part of Iran and accepts referral patients
from the Zanjan Province and neighboring western and
northwestern provinces of Iran.

After conducting a pilot study and obtaining a correla-
tion coefficient of 0.4 between main study variables, 47
samples were estimated for the study. Initially, 62 eli-
gible patients were included in the study. Twelve patients
were excluded due to death (n=6), discharge, or transfer
to another ward (n=6) during the study. Thus, the study
was completed with 50 patients. The inclusion criteria
were the willingness of patients or their caregivers to
participate in the study, over 18 years old and more than
24 hours stay in the ICU. The patients were excluded in
case of death or transfer to other wards before the end
of the study. The data were collected during 70 days
(November 2018 to January 2019) using the Quality of
Nursing Care Scale in ICU (QNCS-ICU) and Sequential
Organ Failure Assessment (SOFA) for each patient in the
first seven days of hospitalization.

The QNCS-ICU as an observational tool consists of 46
items and eight domains (in this study, the total score
was used). The items are scored on a 4-point Likert scale
(not applicable = 0, undesirable = 1, relatively desirable
=2, desirable = 3) (Zeraati, & Alavi, 2014). In this tool,
items that are not applicable (for example, when the
patient separates from the ventilator) are given a score
of 0 and are not considered in the calculation of scores;
therefore, the cut point of the tool cannot be determined.
Zeraati and Alavi (2014) reported the Content Validity
Index (CVI) and Content Validity Ratio (CVR) of this
scale as 0.898 and 0.725, respectively. Its reliability was
also determined by the Cronbach o coefficient of 0.726
(Zeraati, & Alavi, 2014).

The SOFA as a mortality prediction scale is a valid
and reliable tool used in most countries. It examines the
body’s six vital organs of lung, liver, heart, brain, kid-
neys, and blood. The instrument is scored on a 5-point
Likert type scale from 0 to 4, with a score of 0 indicating
that the organ is healthy and 4 representing organ failure.
The score is calculated at admission and every 24 hours
until discharge using the worst parameters measured in
the previous 24 hours. The sum of these numbers in six
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vital organs is the patient’s daily score. The total score
ranges from 0 to 24. The SOFA scores of 0-1, 2-3, 4-5,
6-7, 8-9, 10-11, 12-14, and more than 14 have the mor-
tality rates of 0%, 6.4%, 20%, 21.5%, 33%, 50%, 95%
and more than 95%, respectively (Vincent et al., 1996;
Zeraati, & Alavi, 2014). The reliability of the SOFA scale
has been confirmed in various studies with the Cronbach
o above 0.88 (Tobar et al., 2010). Mahjoubipour et al.
(2012) confirmed the reliability of the Persian version of
this tool with the Cronbach a of 0.92.

The study data were collected by one of the researchers
from December 11 to February 20, 2017, for 70 consecu-
tive days. The quality of care data was recorded accord-
ing to the daily observation of the patients and what has
been documented by nurses in line with QNCS-ICU. To
record SOI, the related data were collected according to
the criteria for each organ. For example, the measure-
ment criterion in the blood system was the patient’s
platelet count; in the renal system, it was the creatinine
level, and in the central nervous system, the Glasgow
Coma Scale (GCS) was measured. Also, the heart rate
was measured by the central monitoring system, the re-
spiratory system by PaO,/FIO, through measuring arte-
rial blood gases, and the liver system by bilirubin and
inotropes.

To determine the normality of the data, the Kol-
mogorov-Smirnov test was performed. Since the data
distribution was not normal, equivalent non-parametric
tests were used. Data were analyzed using descriptive
statistics, non-parametric inferential statistics (the Fried-
man test, Wilcoxon signed-rank test, and Spearman’s
rho) using SPSS 16 software. The significance level was
considered 0.05.

3. Results

The Mean+SD age of the patients was 46.46+2.74
years. The results showed that the majority of the patients
were male (74%) and were often admitted in the evening
shift (48%) with trauma diagnosis (58%) (Table 1).

The Mean+SD score of the quality of nursing care in
the ICU was 86.62+2.19. Also, analysis of data during
the first seven days of hospitalization by the Friedman
test revealed that the quality of nursing care was sig-
nificantly different during these days (y>= 36.56, df=6,
P<0.001). To see which differences existed on any given
day, pairwise comparisons were performed using the
Wilcoxon signed-rank test. The analysis results showed
a significant difference in the quality of care on the first
day with the rest of the days (the first day with the second
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Table 1. Demographic characteristics of ICU patients

Client-Centered Nursing Care

Demographic Characteristics No. (%)
Male 37(74.0)
Sex
Female 13(26.0)
Morning 11(22.0)
Admission Evening 24(48.0)
Night 15(30.0)
Medical 5(10.0)
Surgical 10(20.0)
Primary diagnosis Trauma 29(50.0)
Burn 5(10.0)
Neurology 1(2.0)

2:1 35(70.0)

Nurse-patient ratio
3:1 15(30.0)
18-40 20(40.0)
Age,y 41-64 19(38.0)
Over 65 11(22.0)

to sixth day P<0.001, and the first day with the seventh
day P=0.004). In other words, the quality of nursing care
did not differ significantly from the second day onwards.

Also, the Mean+SD SOFA score was 6.4+2.31, and
the Friedman test showed that the severity of illness was
significantly different during the seven days (3>=53.69,
df=6, P<0.001). To compare the differences between the
days, pairwise comparisons were performed using the
Wilcoxon signed-rank test. The analysis results showed
a significant difference in the severity of the illness on
the first, second and third days with the rest of the days
(P<0.01). In other words, the disease severity remained
constant until day three and decreased from day 4.

The correlation between nursing care quality and dis-
ease severity during the first seven days of hospitaliza-
tion was determined using the Spearman’s rho test. The
correlation was reversed and significant. In other words,
from the fourth to the seventh day of hospitalization, de-
spite the improvement in SOI, the quality of care was
increasing (Table 2, Figure 1).

Client- Centered Nursing Care

4. Discussion

The study’s findings showed that the quality of care
on the first day of admission was better than the rest of
the days, and this trend declined until day five, but it in-
creased with a gentle slope until day seven. Moreover,
changes in the SOI in the first to fourth days of hospi-
talization were constant and relatively high and declined
from the fifth day onwards. The results showed no signif-
icant correlation between the quality of nursing care and
the SOI in the first to third days. In contrast, this correla-
tion was reversed and statistically significant from day
four. In other words, there was no significant relationship
between quality of care and changes in disease severity
in the first to third days, whereas from the fourth to sev-
enth day of hospitalization, despite the improvement in
disease severity, the quality of care increased.

In the Muehler et al. study (2010), surgical patients
received the highest score on the Therapeutic Interven-
tion Scoring System (TISS)-28 on the first day of ad-
mission to the ICU. There was a gradual decrease in the
TISS-28 score after the first day to two weeks which is
in line with the present study results. In the Muehler et

Mohammadi, N., et al. 2022. Quality of Nursing Care and Severity of Illness. JCCNC, 8(1), pp. 1-8



http://jccnc.iums.ac.ir/index.php?&slct_pg_id=10&sid=1&slc_lang=en

Client-Centered Nursing Care

February 2022. Volume 8. Number 1

Table 2. Changes in the quality of nursing care and severity of illness in the first 7 days of hospitalization (n=50)

Days of Rz Spearman’s Coefficient of p
Hospitalization Quality of Care  The Severity of the lliness HiE Determination (R?)

1t day 88.70+3.67 7.02+2.41 -0.075 0.005 0.606
2" day 86.62+2.80 7.02+2.41 -0.198 0.04 0.168
3 day 86.16+2.35 7.02+2.51 -0.110 0.013 0.446
4t day 86.24+3.57 6.62+2.41 -0.377 0.142 0.007
5t day 85.92+3.74 6.44+3.01 -0.295 0.087 0.037
6" day 86.14+3.41 5.70+2.65 -0.351 0.123 0.012
7t day 86.56%3.69 5.18+3.03 -0.461 0.212 0.001

al. study, TISS-28 correlates moderately with disease se-
verity and outcome in surgical patients admitted to the
ICU (Muehler et al., 2010), which contradicts the pres-
ent study’s findings. The reason for this discrepancy can
be attributed to the type of initial diagnosis of patients in
our study that included a combination of patients with
a primary diagnosis of surgical, medical, trauma, and
burn. However, differences in care delivery patterns,
nurse-patient ratio, and care team composition in the two
studies might have also contributed to this difference.
Other studies also reported a good correlation between
TISS-28 score and disease severity (Elias et al., 2006;
Moreno, & Morais, 1997; Padilha et al., 2007; Seker et
al., 2018). In more severe conditions, clients should re-
ceive more therapeutic interventions. Numerous studies
have reported the role of nursing care provision (Aiken
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et al., 2014; Cho, & Yun, 2009; Falk, & Wallin, 2016;
Glance et al., 2012; Hall, & Doran, 2004; Jansson,
Syrjéld, & Ala-Kokko, 2019; Needleman et al., 2011)
and care delivery models (Falk, & Wallin, 2016; Hall ,
& Doran, 2004; Kendall-Gallagher and Blegen, 2009)
in the quality of patient care. Meanwhile, the impact of
workload and care burden on intensive care units cannot
be ignored (Bruyneel et al., 2019; Giuliani et al., 2018;
Kraljic et al., 2017; Kaymak et al., 2018).

One of the reasons for the high quality of nursing
care on the first day of admission may be teamwork.
At new admissions, nurses usually help each other to
reduce workloads. Occasionally, a task is assigned to 4
to 5 nurses. Teamwork and a high nurse-to-patient ratio
are factors that might have improved the quality of nurs-
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Figure 1. Correlation between the quality of nursing care and severity of illness from the first to seventh days of hospitalization
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ing care on the first day. From the second day onward,
the case method continues with two to three patients per
nurse, which could justify the steady and downward trend
in the quality of care up to the fourth day of admission.
The noteworthy point in this study is decreased quality of
care from the fifth day of hospitalization onwards, which
requires further investigation. Inadequacy of nurse-pa-
tient ratio and the lack of implementing a nursing process
to care for the patients could also explain the fluctuations
in the quality of care. In the present study, the severity of
illness was high and relatively constant in the first to third
days and decreased from day four onwards. Chantry et al.
(2015) also reported a decrease in disease severity over
time (Chantry et al., 2015), which is in line with the pres-
ent study’s findings. In contrast, Kaukonen et al. (2014)
reported that the SOI in the ICU increases over time
(Kaukonen et al., 2014). Perhaps the leading cause of this
difference can be traced to the kind of patients under study
because, in the study of Kaukonen et al. (2014), most pa-
tients with sepsis were less likely to survive. Different
diagnoses (medical, surgical, trauma, and burns) of our
patients might have affected the severity of the disease.
This $tudy has limitations of generalizability because of
its findings from a single medical center and small sam-
ple size. It is suggested that further studies be conducted
with a multicenter approach and larger samples.

5. Conclusion

There was a significant indirect relationship between
quality of care and SOI from the fourth to seventh days
of hospitalization. In other words, from the fourth to the
seventh day of hospitalization, the quality of care is in-
creasing despite the improvement in SOI. In our study, it
seems that the provision of nursing care is mostly routine
and is not planned and provided based on the patients’
needs. Other reasons, however, can be the nursing short-
age and, consequently, a decrease in the nurse-to-patient
ratio. It seems that the care models in this unit should
be revised and requires training policies to improve the
knowledge and quality of services provided by supervi-
sors. It is suggested that special education policies be ad-
opted to improve the management quality of head nurses
and supervisors in the form of continuing professional
development programs.
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