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ABSTRACT

This study was conducted with 71 nurses working at hospital in
order to determine the knowledge of nurses for corticosteroid drugs and
to evaluate the effect of their knowledge on the practice. This study was
carried out descriptively and cross-sectionally. 74.6% of the participants
are women and 49.3% are high school / associate degree graduates. It was
determined that the participants did not know the physiological system of
corticosteroid hormones. It was determined that as the knowledge score
for corticosteroid treatment / drug increased, the application score
increased significantly. The knowledge level of undergraduate/ graduate
graduates among participants was found to be higher than high school/
associate degree graduates.

As aresult, it was determined that the nurses working in internal
diseases clinics / units had insufficient knowledge of corticosteroid drug
and this situation had a negative effect on the application.
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OZET

Bu arastirma, i¢ hastaliklari klinik/ initelerinde kortikosteroid
ilaglara yonelik hemsgirelerin bilgi ve uygulamalarimi belirlemek ve
bilgilerinin uygulamaya etkisini degerlendirmek amaciyla, Aydin Adnan
Menderes Universitesi Uygulama ve Arastirma Hastanesi'nde ¢alisan71
hemgire ile yapildi. Katilimcilarin %74.6°s1 kadin ve %49.3°1 lise/6n
lisans mezunudur. Katilimeilarin ~ “kortikosteroid ~ hormonlarin
salgilanmasini diizenleyen fizyolojik sistem/siiregleri, plazmada taginma
yollarini, nerede metabolize oldugunu ve viicuttan atilma yollarini
”bilmedigi” saptandi. Katilimeilarin, ilaglarin saklanma kosullarini ve tek
doz 1.V. yolla uygulama saatini dogru bildikleri saptandi. Katilimcilarin
kortikosteroid tedavi/ilaca yonelik bilgi puan1 arttik¢a uygulama puaninin
da anlamli olarak arttig1 saptandi. Katilimeilarin, lisans+lisansiistii
mezunlarmin bilgi diizeyi, lise+onlisans mezunlarina gore daha yiiksek
bulundu.

Sonug¢ olarak; i¢ hastaliklar1 klinik/{initelerinde c¢aligan
hemsgirelerin kortikosteroid ilag bilgilerinin yetersiz oldugu ve bu
durumun uygulamaya olumsuz yansidigi saptandi.
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INTRODUCTION

The structure of corticosteroid drugs is similar to
cortisol secreted from the adrenal cortex of the adrenal gland.
These drugs are used in the treatment of many diseases thanks
to their intracellular activities through receptors (Alparslan,
2008; turkdermatoloji.org.tr, 2017, Heidary & Heidari, 2022).
These drugs are used in cases such as allergic conditions,
respiratory diseases, dermatological disorders, endocrine
system disorders, gastrointestinal diseases, hematological
diseases, rheumatology and autoimmune diseases, uveitis,
organ transplantations, multiple sclerosis, coronavirus disease
and nephrotic syndrome (Alparslan, 2008; Liu et al., 2013,
turkdermatoloji.org.tr, 2017, Pulakurthi et al.,2021).

Side

hypertension,

effects such as osteoporosis, diabetes,

weakness, fatigue, hyperlipidemia, atopic
lubrication, acne formation in the body, increase in the amount
of hair, stria formation, psychological problems, gastric ulcer,
risk of infection and late healing of wounds can develop in
individuals  depending on  corticosteroid  treatment
(characterized by excessive increase of cortisol in plasma)
(Fine et al., 2018; Dogan, 2007; Barret, Barman, Boitano and
Brooks, 2015; Akiyama et al., 2014). According to Health
Statistics Yearbook prepared by Turkey Ministry of Health
(Ministry of Health, 2018), it is reported that 54.3 million
boxes of systemic hormonal preparation drugs (excluding sex
hormones and insulins) were consumed and the sales value was
476.7 million TL in Turkey in 2007. Following the clinical
application process is important because of the wide use of
corticosteroid drugs, the development of many side effects and

the high cost.
Aim

Nursing care is essential in patients receiving
corticosteroid therapy because leads to early identification
of possible complications and intervention to minimize them
(Heidary & Heidari, 2022). It is the responsibility of the nurse
to inform the patient who is receiving corticosteroid treatment
about the side effects and to implement follow-up and
interventions to prevent side effects (Alparslan & Kapucu,
2008; Birol, 2004). However, no research on the theoretical

knowledge and application of nurses regarding corticosteroid

treatment has been reached. This study was carried out to
determine the knowledge and applications of nurses for
corticosteroid drug applications in internal medicine
clinics/units and to evaluate the effect of their knowledge on

the application.
METHOD
Design and Setting

The study was carried out in internal diseases
clinics/units (hematology, oncology, cardiology, neurology,
pulmonology, dermatology, endocrine and nephrology clinic,
general medicine service 1-2 and wound care unit) at hospital.
In this hospital, 134 nurses (total: 580 nurses) work in internal
diseases clinics/units. No sample selection was made in the
study. It is aimed to reach the whole universe. However, the

study was carried out with 71 nurses.

The data of the study were collected between
2018 and December 2018 after

institutional approval from Aydin Adnan Menderes University

November obtaining

Application and Research Hospital.
Participants

The nurses who were on maternity leave and unpaid
leave (18 nurses), who participated in the pre-trial of the
structured questionnaire (10 nurses) and were reluctant to
participate in the study (35 nurses) were not included in the

study.
Data Collection Form

The data of the study were collected with the
“Structured Questionnaire” prepared in line with the literature
(Liu et al., 2013; Fine et al., 2018; Akiyamave et al., 2014;
Alparslan and Kapucu, 2008; Birol, 2004; Dogan, 2007; Barret
etal., 2015 ; Gentilini et al., 2018; Lee, Kim, Jeong, Zouboulis
and Lee, 2013).

“Structured Questionnaire” consists of three parts.

These are;

Part 1: It consists of questions that question the socio-
demographic (age, gender, clinical/unit, educational status,

etc.) characteristics of the participants.
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Part 2: It consists of 15 questions (12 closed-ended, 3
open-ended) evaluating the participants' knowledge of
corticosteroid drug treatment. A total of 15 points were

obtained from the questions in this section.

Part 3: It consists of 10 questions (1 closed-ended, 9
open-ended) that question practices of nurses for corticosteroid
treatment. 1 point was given to those who answered the open-
ended practice questions truely in accordance with the
literature such as "Where and at what temperature do you store
the steroid drugs (at parenteral forms)?", "When you apply
steroid medications in the form of pulse therapy, with which
liquid and how long do you administer the drug?", "What time
do you apply steroids when you are administering a single dose
(intravenously or per oral)?", and "How is steroid treatment
ended in your clinic?". Also, 1 point was given to those who
gave "blood glucose™ as an answer to the question "What
laboratory findings do you follow in the patient receiving
steroid treatment in your clinic?", who gave any of "blood

pressure”, "blood pressure / pulse™ or "pulse™ as an answer to
the question “Which vital sign(s) do you follow in the patient
receiving steroid treatment in your clinic?”’, and who gave "salt
and carbohydrate restriction™ as an answer to the question
“What restrictions or precautions do you impose on the patient
receiving steroid treatment in your clinic?” (Liu et al., 2013;
Fine et al., 2018; Akiyama and others, 2014; Alparslan and
Kapucu, 2008; Birol, 2004; Dogan, 2007; Barret et al., 2015;
Gentilini et al., 2018; Lee, Kim, Jeong, Zouboulis and Lee,

2013). A total of 10 points were obtained from this section.
Data Collection

The “structured questionnaire” was presented to the
expert panel (pharmacologist, physician, nurse, pharmacist)
and then was applied to 10 nurses who were not included in the
study. After the necessary arrangements were made, it was

finalized.

The participants were given the necessary explanation
regarding the structured questionnaire, verbal consent was
obtained, and the questionnaire was filled out by the

researchers through face-to-face interview method.

Data Analysis

In all hypothesis tests, 0.05 was accepted as the level of
significance and p <0.05 was considered as statistically

significant.

Linear relationship between numerical variables was
examined by Spearman Rank correlation analysis. The
compliance of numerical variables to normal distribution was
evaluated with the Kolmogorov Smirnov test. In the
comparison of the knowledge scores, Mann Whitney U for two
groups, Kruskal-Wallis in the case of more than two groups,
and then the Dunn Test was used by making Bonferroni
correction. The comparison of categorical variables between

groups was carried out with Chi-square tests.
Limitations of Research

The limitations of the study are that it is a descriptive
study, that the entire universe could not be reached, and that it

is conducted in a single center.
Ethics

The study was approved by the ethics committee
(n0:50107718-050.04.04) approval. All research participants
provided informed consentprior to participating in the study.
Necessary “institution permit” was obtained from the hospital

where the study was carried out.
RESULTS
Participant Characteristics

12.7% of the participants work in the hematology
service, 11.3% in the internal medicine service and 11.3% in
the oncology service. It was determined that the total working
time of 35.2% of the participants was between 5 and 9 years
and 39.5% were working in the clinic for between 1 and 4

years.

It was determined that 90.1% of the participants did not

receive in-service training on corticosteroid drug treatment.

When the distribution of knowledge scores of the

participants regarding the physiological processes of

corticosteroid hormones / drugs was examined, it was found

that 56.3% knew the organ in which corticosteroid hormones
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were secreted. However, it was found out that the participants
did not know the physiological system / processes (66.2%) that
regulate the secretion of corticosteroid hormones, how they are
transported in the plasma (81.7%), where they are metabolized
(70.4%) and the ways they are excreted from the body (67.6%)
(Table 1).

It was determined that the participants did not know the
(91.5%),
carbohydrate (83.1%), fat metabolism (97.2%) and immune
system (85.9%). (Table 1).

effects of corticosteroid drugs on protein

Table 1. Distribution of Knowledge Score of the Participants about the Physiological Processes
of Corticosteroid Hormones / Drugs and their Effects on the Body (N="71)

knowing unknowing
n % n %
Pr;eggir:gseg here the corticosteroid hormones / drugs 40 (563) 31(43.7)
The system that regulates their secretion 24(338) 47 (66.2)
Their transport in plasma 13(18.3) 58 (81.7)
Their metabolized organ 21(29.6) 50 (70.4)
The way they are excreted from the body 23(32.4) 48 (67.6)
Their effects on the metabolism of proteins 6(8.5) 65 (91.5)
Their effects on carbohydrate metabolism 12 (16.9) 59 (83.1)
Their effects on fat metabolism 2(2.8) 69 (97.2)
Ther effects on the immune system 10 (14.1) 61 (85.9)

It was found that more than half of the participants knew
about the storage conditions before (63.4%) and after (63.4%)
the preparation of corticosteroid drugs. On the other hand, it
was determined that only 28.2% of the participants knew that
the pulse therapy of corticosteroid drugs (high dose, 1-5 days
1gr / day IV) would be applied with saline solution and in 30
minutes (8.5%) (Table 2).

It was determined that 31% of the participants ended
the corticosteroid treatment in the clinic by decreasing the
dose. It was found that although more than half of the
participants knew the correct time of administration of a single
dose of corticosteroid treatment, only a quarter (26.8%) applied
it at the right time (a.m. 06: 00-07: 00). It was determined that
the participants followed up blood glucose (19.7%), blood
pressure (16.9%) and pulse in the patients receiving
and that only 35.2% of the

participants imposed salt and carbohydrate restrictions on the

corticosteroid treatment,

patients receiving corticosteroid treatment (Table 2).

Table 2. Distribution of the Knowledge and Application Status of Participants Regarding
Storage, Preparation and Administration of Corticosteroid Drugs (N="T1)

Questions regarding storage, preparation and application knowing unknowing
of corticosteroid drugs n % n %
Storage condition before preparation 45(63.4) 26 (36.6)
Storage condition after preparation (parenteral form) 45(63.4) 26 (36.6)
The time corticosteroid drugs should be adnunistered 1n a 44 (62) 27(38)
smgle dose mtravenously.

Correct False
Application of corticosteroid drugs application application

n % n_ %
Liquid used with medication in the treatment of pulse 20(28.2) 51(72.8)
Duration for the application of pulse treatment 6(8.5) 65(91.5)
Way of termination of corticosteroid treatment in the clinic 22(31) 49 (69)
Single dose application time (PO or I V') 19(26.8) 32(73.2)
Laboratory test followed 14 (19.79) 57(80.3)
Vital signs followed in the patient 12(16.9) 59(83.1)
Restrictions / measures put on patients 25(35.2) 46 (64.8)

LV = intravenously, P.O = per oral

When it was examined that whether the average scores
of the theoretical and practical knowledge varied according to
the age of the participants, it was found that there was a
significant relationship between age and theoretical knowledge
(r=0.209; p <0.014), practical knowledge (r = 0.301; p <0.011)
and total knowledge score (r = 0.317; p <0.007). Theoretical
and practical knowledge increase as age increases (Table 3).

When it was examined that if the average scores of the
participants varied, it was seen that as the theoretical
knowledge score increased, the practical knowledge score
increased significantly (r = 0.709; p <0.001) (Table 3).

Table 3. Comparison of The Age, Working Year, Average Score of Theoretical Knowledge and

Practical Knowledge of the Participants (N =71)
theoretical

knowledae practical knowledge  total knowledge
rop TP roop
Theoretical knowledge 0.709: 0.001
Age 0.209; 0.014 0.301;0.011 0.317:0.007

Non-parametric corvelation, spearman-corvelation analysis

There was a significant difference between theoretical
knowledge (p <0.014), practical knowledge (p <0.036) and
total knowledge score (p <0.013) of the participants who were
high school / associate degree graduates and undergraduate /
graduate graduates. The knowledge score of the participants
with undergraduate and graduate education levels was higher
(Table 4).
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Table 4. Comparison of The Educational Background of the Participants with the Theoretical
Knowledge, Practical Knowledge and the Total Knowledge Score (N=T1)
theoretical practical
Imowledge Imowledge Avg
Avg. (min-max) (min-max.)
High school/Associate(n=35) 5(0-13) 1(0-7) 7(0-20)
Undergraduate/Graduate (n=36) 7(0-13) 3 (0-9) 10(0-20)
p 0.014 0.036 0.013
Mann-Whitney test, Wilcoxon W
Avg= Average, min.=minimum, max.=maxinum

total knowledge
Avg. (min -max )

DISCUSSION

In the literature, it is reported that the secretion of
cortisol hormone is regulated by the hypothalamus-pituitary-
adrenal axis, it is carried in the blood by binding to globins
carrying albumin, transcortin and cortisone, and it is
metabolized in the liver and excreted from the body through
urine and faeces (Barret et al., 2015; Giin, 2014). In this study,
more than half of the participants were determined to know the
organ in which corticosteroid hormones / drugs are secreted.
However, it was determined that the majority of the
participants did not know the physiological system / processes
(66.2%) that regulate the secretion of corticosteroid hormones,
the ways in which they are transported in plasma (81.7%),
where they are metabolized (70.4%) and the ways they are
excreted from the body (67.6%). (Tablel). No studies
evaluating the theoretical knowledge and practice instances of
nurses regarding corticosteroid treatment have been found. In
a study in which pharmacology knowledge levels of nurses
were examined as a whole, it is reported that they have
insufficient information about drugs (Isikli, 2006). In another
study evaluating the knowledge of the emergency nurses about
drugs, it has been reported that the knowledge level of the
nurses has been limited (Cabilan, Eley, Hughes & Sinnot,
2015).

In the literature, it is reported that corticosteroid drugs
increase the amount of amino acid in plasma by increasing the
catabolism of proteins, the amount of plasma glucose by
increasing glucose production in the liver and the amount of
plasma fatty acid by decreasing the passage of fatty acids into
the cell, and also delay wound healing by decreasing the
number of immune system elements and suppressing the
immune system (Barretetal., 2015; Zwol et al., 2017; Malkawi
etal., 2018; Dogan, 2007; Kuo, Harris and Wang, 2015; Khalil,
Cullen, Chambers and Mcgrail, 2017). In this study, it was

determined that almost all of the participants did not know the
effects of corticosteroid drugs on protein, carbohydrate, fat
metabolism and immune system (Table 1). In different studies,
it is reported that nurses generally have low level of knowledge
about drug action mechanisms (Asti & Kivang, 2003; Isikli,
2006). Connecting the dots’ between knowledge and clinical
practice provide the platform for nurses to gain and build trust
with their patients (Montayre et al. 2021). We are of the
opinion that due to the insufficient theoretical knowledge of the
participants regarding the physiological processes of
corticosteroid drugs, they will be insufficient to prevent, follow
and manage the side effects that may develop during the

treatment.

In the literature, pulse therapy of corticosteroid drug
(high dose, 1-5 days 1gr / day 1V) is recommended to be
applied in normal saline, in nearly 30 minutes, and
intravenously (Samanci and Balci, 2001). Also administration
of 1 gm of methylprednisolone daily (pulse dosing) has also
been reported in the literature with claims of favorable
outcomes (Yagoob et al. 2021). In this study, it was determined
that only a quarter of the participants applied the pulse therapy
with saline solution, and only a few participants applied this
therapy within 30 minutes (Table 2). This result shows the need
for the application protocol for corticosteroid drugs. In a study
examining parenteral drug administration errors, it was
reported that one third of the participants did not prepare and
administer the drug using the correct technique (Aslan & Unal,

2005).

Abrupt discontinuation of corticosteroid treatment
causes adrenal insufficiency due to the decrease in ACTH
secretion. Therefore, treatment should be ended by decreasing
the dose (Barret et al., 2015). It was found that approximately
one third of the participants were aware that corticosteroid
treatment was ended by decreasing the dose in the clinic (Table
2). Although drug treatment is legally under the responsibility
of the physician, the nurse also has a responsibility to prevent
malpractice (Turkey Official Gazette, 2010).

Fisun, Seval and Birol (2014) reported in their study that
one fourth of their nurses applied the drugs at the wrong time.

Medication administration errors are an important patient
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safety issue. Nurses are responsible for administering
medication to patients (Schroers, Ross&Moriarty, 2021). In
this study, although two-thirds of the nurses knew that
corticosteroid drugs should be administered between 06:00 and
07:00 in the morning, it was determined that one-quarter
administered the medicine at the right time (Table 2). This
result suggests that theoretical knowledge is insufficient in
reflecting on application. Side effects such as diabetes,
hypertension, hyperlipidemia, atopic lubrication,
psychological problems, ulcer, edema, infection risk and late
healing of wounds may develop due to corticosteroid treatment
(Fine et al., 2018; Dogan, 2007; Barret et al., 2015; Akiyama
etal., 2014; Kelly, 2014). It is the responsibility of the nurse to
inform the patient about the side effects that may develop due
to medications and to provide the necessary nursing care to
prevent side effects (Alparslan & Kapucu, 2008; Birol, 2004;
Karadakovan, 1989; Turkey Official Gazette, 2010). In this
study, it was determined that only one fifth of the participants
followed "blood glucose” and "blood pressure and pulse™
(16.9%) in the patients receiving corticosteroid treatment.
Similarly, it was found that one third of the participants
imposed “salt and carbohydrate restriction” on the patients
receiving corticosteroid treatment (Table 2). These results
suggest that the participants do not adequately implement the
necessary follow-up and preventive interventions for the side
effects of the drug. Side effects that may develop in the patient
are an important problem to be considered in terms of
increasing health care costs and extending the length of

hospital stay.

In this study, as the theoretical knowledge score of the
participants increased, the practical knowledge score increased
significantly (p <0.001) (Table 3). This is an expected and
positive situation. In his study, King (2003) reports that nurses
need to increase the level of knowledge for good practice and
that their education may increase their confidence in drug
management. In a study examining erroneous medical
practices, 62.1% of the errors are reported to result from lack

of information (Ertem, Oksel and Akbiyik, 2009).

It was found that there was a significant relationship

between the mean age of the participants and theoretical

knowledge (p <0.014), practical knowledge (p <0.011), total
knowledge score averages (p <0.007). Theoretical and
practical knowledge increase as age increases (Table 3). It has
been observed that the age of the nurses affects their
perceptions of the factors that cause medication errors
(Uzuntarla&Biiyiik, 2021).

There was a significant difference between high school
/ associate degree and undergraduate / graduate education
levels of the participants in terms of theoretical knowledge (p
<0.014), practical knowledge (p <0.036) and total knowledge
score averages (p <0.013). The level of knowledge of people
with undergraduate and graduate education levels was found to
be higher (Table 4). This is an expected and positive situation.
Asti and Kivang (2003) report that the nurses who have
undergraduate and graduate degrees know more about the
effects of drugs and the factors affecting the dose of
administration (p <0.001). In their study, Avsar and Ciftci
(2014) report that there is a significant relationship (p <0.05)

between educational status and knowledge level.
CONCLUSION

As a result of this study, participants theoretical
knowledge about the physiological processes of corticosteroid
hormones/drugs is insufficient. They did not administer the
drug early in the morning, and were not at the desired level to
monitor, prevent and manage the side effects that may develop

during the treatment.

It is recommended that the corticosteroid medication
administration and follow-up guide be posted on the clinic

boards so that nurses can see it.
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