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ABSTRACT

Introduction: Patient safety, especially in children, is one of the most important issues and
challenges in medicine in developed and developing countries.
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via convenient sampling using 6 checklists: Safety-related individual, occupational and
organizational factors, nursing care, equipment, and the physical setting. Descriptive
statistics and the Mann-Whitney and Kruskal-Wallis tests were used for data analysis.

Objective: The present study aimed to assess compliance with safety in pediatric wards’
nursing care, equipment, and physical setting.

Results: Results showed that 36% of nurses were less than 30 years, 100% were female,
80% were married, and 88% had a BS in nursing degree. Nursing care (98.92%), physical
settings (93.75%), and equipment in pediatric wards had high safety. The safety of nursing
care in terms of shift work (P=0.03), overtime (P<0.05), and participation in training-safety
workshops (P=0.03) was significant.
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Highlights
* Patient safety is among the most important medical issues and challenges in developed and developing countries.
* Nursing care, physical settings, and equipment in pediatric wards were highly safe.

* The safety of nursing care in terms of shift work, overtime, and participation in training-safety workshops was
significant.

Plain Language Summary

Patient safety is among the most important medical issues and challenges in developed and developing countries.
Patient safety is protecting the patient from injury during health care. Due to the economic crisis, many countries
are paying attention to unsafe care. The present study aims to assess the nursing care, equipment, and physical
setting related to safety in pediatric wards. A total of 342 nursing care, equipment, and physical setting related to
safety in pediatric wards were assessed. Nursing care, physical settings, and equipment in pediatric wards had high
safety. The safety of nursing care in terms of shift work, overtime, and participation in training-safety workshops
was significant. Overall, the safety of pediatric patients can be improved by reducing work shifts and overtime of
nurses, participating in training-safety workshops, and having an adequate supply of equipment needed to ensure
safe practice in pediatric wards.

nursing care in pediatric wards are 77.6%, 45.6%, and
66.5%, respectively, indicating a moderate safety status
level [11].

Introduction

atient safety is among the most important
medical issues and challenges in developed
and developing countries [1, 2]. Patient safe-
ty is defined as protecting the patient from
injury during health care [3]. Due to the eco-
nomic crisis, many countries are paying attention to un-
safe care because unsafe care significantly impacts the
economy and imposes high costs on the medical system
and patients [4]. Children are more vulnerable due to
their low physical and cognitive development and con-
tinuous growth and development compared to other
age groups. Therefore, it is inevitable to develop ways
to prevent injuries during the hospitalization of children
[5, 6]. Safety-related accidents of children are included
in 28.3% of all safety accidents in the United States [7].

Meanwhile, pediatric nurses play a very important
role in patient safety as the main member of the patient
care system [12]. Missed nursing care is directly related
to patient outcomes, and if continued, inefficient care
could affect patient safety and quality of care [9].

Patient safety is affected by factors such as nurses’
education level, professional nursing commitment, high
nursing duties, healthcare workers’ adequacy, and nurs-
es’ burnout [9, 12]. In addition, nurses’ work setting and
safety levels, proper communication, and teamwork of
nurses with physicians can be effective for safe care [11].
Research on factors related to children’s safety has been
different and limited based on differences in individual

Due to the misconception that hospitals are the guar- ~ and occupational variables of nurses [9, 11, 12]. There-

antors of children’s safety, discussions about children’s
safety are often overlooked [8]. Therefore, assessing
the safety of children in clinical settings in various di-
mensions, such as the safety of nursing care, physical
settings, and equipment, is very important [9]. An Aus-
tralian study found that children’s unfamiliarity with
medical practices, physical settings, unsafe equipment,
and reduced physical function due to illness often ex-
poses them to various injuries, such as falls and trauma
[10]. Also, a study in Iran shows that adherence to safety
guidelines related to equipment, physical setting, and

fore, compliance with safety in nursing care, equipment,
and physical setting in pediatric wards is crucial.

Materials and Methods

In a cross-sectional study, 342 nursing care, equipment,
and physical setting related to safety were assessed in
three pediatric wards of pediatric education and treat-
ment centers in Rasht City, Guilan Province, Iran. Ward 1
had 9 active beds where 7 nurses provided nursing care
to patients. Ward 2 had 9 active beds where 7 nurses
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provided nursing care to patients. Ward 3 had 15 active
beds where 11 nurses provided nursing care to patients.
Data were collected via convenient sampling from May
to July 2019. Nursing care was assessed among nurses
with at least 6 months of work experience in pediatric
wards. They had consented to participate in the study.
Ultimately, 342 nursing care and 5 views of equipment
and physical setting related to safety in pediatric wards
were assessed.

Data were collected using 6 checklists: Safety-related
individual, occupational and organizational factors,
nursing care, equipment, and the physical setting.
These checklists were developed by reviewing the lit-
erature on the safety of nursing care, physical setting,
and equipment in pediatric wards [13-15].

Nurses’ safety-related factors consisted of age, sex,
marital status, having children, and stress during shifts
of nurses. Nurses’ organizational factors included the
history of encouragement, the possibility of career ad-
vancement, and familiarity with the description of tasks
in the organization was gathered. Nurses’ occupational
factors were the level of education, years of overall
working experience, number of patients monitored,
shift work, overtime, participation in training-safety
workshops, interest in the nursing profession, employ-
ment in the second job, clinical supervisor round in
each shift, and sufficient time to perform tasks were
gathered.

Safety adherence in nursing care was assessed by
a 45-item scale, scored on a 3-point Likert-type scale.
This tool has 9 subscales: Children’s identity control (4
items), shift change (5 items), record patient informa-
tion (6 items), medicinal card writing (5 items), liquid
and drug therapy (8 items), hand hygiene (5 items), re-
spiratory care (4 items), peripheral venous catheter care
(4 items), and fall prevention (4 items). The researcher
has assessed the safety of nursing care through one ob-
servation at 3 levels: Undesirable (score of 0), moderate
(score of 1), and desirable (score of 2). The minimum
and maximum scores assigned to the items were 0 and
100, respectively. A higher score indicates greater safety
in nursing care.

The safety of the physical setting was assessed by an
8-item scale, scored on a 3-point Likert-type scale. The
items were as follows: The protection of outlets, the
outlet is not damaged, the windows are protected, the
windows have nets, the floor is not slippery, the nurse
call is available, the possibility of free movement with
wheelchairs through the ramp, parents have access to
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nurse call in the bathroom. The researcher assessed the
safety physical setting through 5 observations at three
levels: Undesirable (score of 0), moderate (score of 1),
and desirable (score of 2). The minimum and maximum
scores assigned to the items were 0 and 100, respective-
ly. A higher score indicates greater safety in the physical
setting. The mean score of 5 observations was used to
detect the total score.

The safety of the equipment was assessed by an 18-
item scale, scored on a 3-point Likert-type scale. The
tool includes 4 subscales: Emergency boxes (5 items),
general equipment (7 items), pharmaceutical refrigera-
tors (3 items), and monitoring equipment (3 items). The
researcher assessed the safety equipment through 5
observations at three levels: Undesirable (score of 0),
moderate (score of 1), and desirable (score of 2). The
minimum and maximum scores assigned to the items
were 0 and 100, respectively. A higher score indicates
greater safety of the equipment. The mean score of five
observations was used to detect the total score.

Face and content validity of the researcher-made
checklists was conducted by a 15-member panel of pe-
diatric faculty members, nurses, and clinical instructors.
These tools were approved and accepted with a con-
tent validity index and content validity ratio of 0. 91 and
0.83, respectively. The inter-rater reliability was used to
determine the reliability of the instruments. These tools
were provided to two observers (one of the research-
ers and a master’s student of pediatric nursing). Two
observers completed the checklists simultaneously, in
one ward, for 10 nursing care. Then, Cohen'’s kappa coef-
ficient between the obtained scores from the observa-
tion was calculated as 0.78.

The researcher assessed the safety of nursing care us-
ing a relatively invisible observation of nurses. For reas-
surance, the researcher completed checklists of physical
setting and equipment safety in five observations at a
2-week interval.

SPSS software, version 16 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis. Quantitative and quali-
tative variables were presented using MeanSD and fre-
quency (percentage). The Mann-Whitney and Kruskal-
Wallis tests were used for data analysis. The significance
level was considered 0.05.
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Results

A total of 342 nursing care and 5 views of equipment
and physical setting related to safety in pediatric wards
were assessed. Of nurses, 36% were less than 30 years,
100% were female, 80% were married, and 88% had a
BS in Nursing. The safety of nursing care in terms of in-
dividual and organizational factors was not significant
(Table 1). About 52% were less than 10 years of overall
working experience, 44% had less than 5 patients under
monitored, and 32% had a history of stress during shifts.
Also, 80% of nurses had a history of encouragement,
and 60% reported the possibility of career advance-
ment. Based on the Mann-Whitney and Kruskal-Wallis
tests, the safety of nursing care in terms of shift work
(P=0.03), overtime (P<0.05), and participation in train-
ing-safety workshops (P=0.03) were significant (Table 2).
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Also, 98.92% of nursing care in pediatric wards had a safe-
ty score above the mean score of the checklist. The safety
of nursing care was higher in 1(95.75%), 2(93.42%), and 3
wards (91.80%), respectively. The highest and lowest safe-
ty of nursing care were related to medicinal card writing
(100%) and hand hygiene (95.22%), respectively (Table 3).

About 93.75% of physical settings in pediatric wards
had a safety score above the mean score. In the items of
“the outlet is not damaged”(100%), “the windows of the
children’s rooms are protected” (100%), “the windows of
the children’s rooms have nets” (100%), “the floor is not
slippery” (100%), “the nurse call is available” (100%), “the
possibility of free movement with wheelchairs through the
ramp” (100%), and “parents have access to nurse call in the
bathroom” (100%), all pediatric wards had a safety score
above the mean. However, only in the item “the protec-

tion of outlets” (10.23+1.3), all pediatric wards had a safety
score lower than the mean.

Table 1. Demographic and organizational characteristics of nurses in pediatric wards (n=25)

Safety of Pediatric Wards Nursing Care

Safety-related Individual Factors P

No. (%) MeanzSD
<30 9(36) 94.86+4.04

Age (y) 0.68"
231 15(64) 93.51+4.10

Male 0(0) -
Sex =
Female 25(100) -

Single 5(20) 94.14+4.45

Marital status 0.87°
Married 20(80) 93.96+4.06
Yes 16(64) 93.49+4.12

Having children 0.56
No 9(36) 94.89+3.97
Yes 8(32) 94.26+4.21

Stress during shifts No 4(16) 94.30+4.44 0.75"
Somewhat 13(52) 93.73+4.16
Yes 20(80) 94.52+4.21

History of encouragement 0.15"
No 5(20) 91.88+2.65

+

The possibility of career Yes 15(60) 93.49£3.89 0.49"
advancement No 10(40) 94.74+4.36
Familiarity with the Yes 24(96) 93.80+4.01

description of tasks in the 0.64"
organization No 1(4) 98.670.00

“The Mann-Whitney U test, “The Kruskal Wallis test.
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Table 2. Occupational characteristics of nurses in pediatric wards (n=25).

Safety of Pediatric Wards Nursing Care

Variables P
No. (%) Mean+SD
BSN 22(88) 93.58+4.01
Education 0.13"
MSN 3(12) 96.99+3.56
<10 13(52) 94.47+3.82
Working experience (y) 0.73"
210 12(48) 93.48+4.38
< +
Number of patients S 11(44) 94.1613.62 054"
monitored >6 14(56) 93.86+4.48
Morning 18(64) 94.65+4.01
Nursing care shift 0.03"
Evening 2(8) 97.57+2.07
<50 14(56) 92.49+3.83
Overtime (h) 0.05
>50 11(44) 95.90+3.61
.. . - Yes 21(84) 93.23+3.93
Participate in training- ,
safety workshops e
No 4(16) 98.00+1.58
Yes 12(48) 93.65+3.84
Interest in thg nursing No 1(4) 99.29+1.01 031"
profession
Somewhat 12(48) 93.90+4.27
. Yes 1(4) 90.33+3.27
Employment in the 0.48"
d job ’
seconclo No 24(96) 94.14+4.06
- . Yes 24(96) 94.25+3.93
Clinical supervisor round 0.08"
in each shift No 1(4) 87.92+4.36
Yes 8(32) 95.02+3.86
Sufficient time to per-
form tasks by pediatric No 2(8) 91.34+1.40 0.59™
nurses
Somewhat 15(60) 93.8014.34
BSN: Bachelor of science in nursing; MSN: Master of science in nursing.
“The Mann-Whitney U test,”"The Kruskal Wallis test.
The equipment of the pediatric wards had a safety Discussion
score above the mean. The lowest mean score was re-
lated to “hand hygiene of nurses” (95.22+2.53), and the This study showed that nursing care, physical settings,
highest mean score was related to “peripheral venous and equipment in pediatric wards had a safety score
catheter care” (99.89+56.00). In ward 2, the safety of above the mean. The safety of nursing care in terms of
pediatric wards equipment was more than in the other shift work, overtime, and participation in training-safety

two wards. Also, in the subscale of monitoring equip- workshops was significant.
ment, ward 3 had a safety score lower than the mean.

]
ﬁ Pourbayram N, et al. Safety in Pediatric Wards. J Holist Nurs Midwifery. 2023; 33(4):??2.
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Table 3. Distribution of safety adherence in nursing care in pediatric wards

October 2023, Volume 33, Number 4

No. (%) Total
8 =8 g
)
Item 3 E _g E . é
.E .§ _%J § S5 No. (%) Mean+SD
| = [ = t
0 g c 0 o
a 2 a o
The nurse checked the children’s identification 298(90.85) 0(0) 30(9.15) 328(100)
Z bracelet.
g _ The nurse checked the flexibility of the identification 300(91.74) 0(0) 27(8.26) 327(100)
T o bracelet.
‘5 S The nurse chose the appropriate size of the bracelet 300(92.31) 0(0) 25(7.69) 325(100) 98.99+1.09
5 © for the child.
'-S Before any diagnostic treatment, the nurse checked
the child’s identity with at least two identifiersand ~ 285(86.89)  23(7.01) 20(6.1) 328(100)
matched the identification bracelet.
The nurse was present during the shift delivery 317(96.65) 8(2.44) 3(0.91) 328(100)
report.
° The nurse continued nursing care during the shift 328(100) 0(0) 0(0) 328(100)
D delivery.
© . . . 7
5 The nurse delivered the_;hlﬂ on the patient’s bed- 328(100) 0(0) 0(0) 328(100) 99.60+2.00
£ side.
<
< The nurse delivered the shift at the nursing station. ~ 328(100) 0(0) 0(0) 328(100)
The nurse took any follow-up treatment to the next 328(100) 0(0) 0(0) 328(100)
shift.
c The nurse recorded halv;/rtdhe patient entered the 88(26.83) 0(0) 240(73.17) 328(100)
9] .
b=
g The nurse recorded the pgﬁent’s level of conscious- 88(29.14) 0(0) 214(70.86) 302(100)
S ness at the time of entry.
E The nurse recorded after training the patient and his/ 328(100) 0(0) 0(0) 328(100)
S her companion. 98.8143.76
=
3 The nurse recorded the life-threatening cases. 320(97.56) 0(0) 8(2.44) 328(100)
5]
° If necessary, the nurse recorded the need for follow- 299(91.16) 0(0) 29(8.84) 328(100)
§ up treatment.
o<
The nurse recorded the actions without any scratch.  313(100) 0(0) 0(0) 313(100)
The nurse checked the patient’s bed number with the 328(100) 0(0) 0(0) 328(100)
2 medication card number.
=]
s The nurse wrote critical items with a red pen. 139(43.99) 0(0) 177(56.01)  316(100)
el
5] The nurse wrote routine cases with a blue or black 323(98.48) 0(0) 5(1.52) 328(100) 99.82+1.36
© pen.
:S The nurse wrote the injectable and non-injectable 328(100) 0(0) 0(0) 328(100)
§ medications in the relevant section.
The nurse wrote the nursing care in the relevant 328(100) 0(0) 0(0) 328(100)
section.
Before serum therapy, the nurse asked the parents 328(100) 0(0) 0(0) 328(100)
for the child’s name.
Before serum therapy, the nurse checked the child’s 328(100) 0(0) 0(0) 328(100)
o peripheral venous catheter.
2 The nurse pasted the profile card on the child’s serum 328(100) 0(0) 0(0) 328(100)
E bottle.
g" The nurse checked the microstate or set a serum 328(100) 0(0) 0(0) 328(100)
= replacement.dat.e. . 99.92+42.00
° The nurse checked the medication card with the 326(99.39) 0(0) 2(0.61) 328(100)
g patient’s file.
3 The nurse checked the high-risk drug before the 122(37.20) 0(0) 206(62.80)  328(100)
4 injection.
The nurse did not administer high-risk medications 328(100) 0(0) 0(0) 328(100)
orally or over the phone.
The nurse prepared high-alert medications with the 137(41.14) 0(0) 196(58.86) 333(100)

approval of another nurse.
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No. (%) Total
o 8 s g 8
Item s s _g s . 5
£ E g E s E No. (%) Mean+SD
] T o 20
a t [= ‘t -
o 6 9 o
a 2 o o
The nurse performed a hand rub and wash before 294(89.91) 5(1.53) 28(8.56) 327(100)
4 contacting the patient.
&) .
3 The nurse performed.hanld hyglene.after exposure to 238(73.01) 0(0) 88(26.99) 326(100)
w the patient’s body fluids.
() . .
< The nurse performed hand _hyglene after contacting 328(100) 0(0) 0(0) 328(100) 95.2242.53
® the patient.
é The nurse performe_d hand hygiene after contacting 326(100) 0(0) 0(0) 326(100)
S the patient’s environment.
+ The nurse performed hand hygiene before cleaning 273(83.49) 7(2.14) 47(14.37) 327(100)
procedures (such as medication therapy).
The nurse checked the function of the respiratory 317(96.94) 0(0) 10(3.06) 327(100)
° equipment according to the instructions.
§ The nurse used a mask or catheter for each patient 29(23.02) 0(0) 97(76.98) 126(100)
g individually.
© The nurse checked the connections of the respiratory 29(23.02) 0(0) 97(76.98) 126(100) 99.93+33.00
= equipment before and after use.
& The nurse checked the physician’s instructions, such
as medication dosage, method, and timing of use, 29(23.02) 0(0) 97(76.98) 126(100)
and recorded them in the nursing report.
< The nurse checked the date of the replacement of 328(100) 0(0) 0(0) 328(100)
S the peripheral venous catheter.
w
> . . .
@ ©  The nurse taught the patient’s family not to discon-
5 nect. 326(99.39) 2(0.61) 0(0) 328(100)
g . . 99.89£56.00
C o The nurse checked for r_edness, inflammation, and 328(100) 0(0) 0(0) 328(100)
2 pain around the peripheral venous catheter.
Q. . .
5 The nurse replaced the peripheral venous catheter if 35(17.86) 0(0) 161(82.14) 196(100)
o there was a vascular obstruction.
The nurse always kept the bedside high. 328(100) 0(0) 0(0) 328(100)
c
o
g The nurse moved the patients safely. 94(31.23) 0(0) 207(68.77)  301(100)
] . ) ) 97.93+1.71
= The nurse inspected the environment for patient 327(99.70) 1(0.3) 0(0) 328(100)
= safety hazards.
[N
The nurse taught the patient or his companions 301(91.77) 0(0) 27(8.23) 328(100)

about the fall prevention care program.

According to the obtained results in this study, nursing
care in pediatric wards had a safety score above the mean.
However, nurses lacked a desirable performance on items
such as preparing high-alert medications with the approval
of another nurse and writing special cases with a red pen.
The findings of the present study were consistent with the
results of studies in the Netherlands [16], Germany [17],
Italy [18], and China [19], showing that activities such as
identification, evaluation, and injection of high-risk drugs
to patients, especially in children due to physiological limi-
tations in them, have been associated with high-risk, and
require special attention. In particular, when unsafe drug
activity is a common mistake in the nursing system, it can
affect patients’ safety [20]. Also, a systematic review and
meta-analysis showed that medication errors are com-
mon in pediatric wards [21]. A study in Australia showed

that three key factors are associated with nurses’ safety
errors, including extensive duties of nurses, physical set-
ting, and non-adherence to pharmaceutical and clinical
policy guidelines [10]. In addition, studies have recently
conducted interventions to improve drug safety and offer
a variety of strategies to reduce medication errors, such as
training, availability of scientific resources, and establishing
a system-based quality committee. Also, studies have sug-
gested creating a safe setting and non-distracting for drug
use and appropriate technology, such as electronic drug
warning systems [22-24]. According to the results of stud-
ies, medication error is one of the most important factors
in reducing safety in pediatric wards. Therefore, various
strategies can be used to reduce medication errors, includ-
ing holding medication workshops for each ward nurse,
having pharmacology books in the ward library, isolating

Pourbayram N, et al. Safety in Pediatric Wards. J Holist Nurs Midwifery. 2023; 33(4):??2.
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and marking high-risk drugs, and reviewing and approving
high-risk drugs by the second nurse.

Based on the results of the present study, physical settings
in pediatric wards had a safety score above the mean. The
physical setting in pediatric wards should be given special at-
tention because the game is vital to children’s development
[25]. Adherence to standards in the safety of the physical
setting and implementing preventive measures such as ad-
equate supervision and age-appropriate game equipment
can reduce the potential risks to children’s safety.

Based on the result of the present study, the equip-
ment in pediatric wards had a safety score above the
mean. This finding is consistent with studies in the Unit-
ed States and Brazil [26, 27]. According to a study in the
United States, safe equipment was an important factor
in reducing accidents and increasing the safety of nurses
and patients [26]. In addition, some equipment, such as
the Broselow tape and smart injection pumps, are used
to improve children’s safety [20]. Therefore, it is pos-
sible to equip pediatric wards with safe and standard
equipment to increase the safety of nurses and children.

The safety of nursing care regarding shift work, overtime,
and participation in training-safety workshops was signifi-
cant. The results of studies in the United States [28] and
Taiwan [29] showed that adequate income for nurses can
increase job satisfaction and improve the quality of nurs-
ing care. In addition, some occupational variables, such as
shift work, overtime, and participation in training-safety
workshops, are predictors of nursing care safety. Improv-
ing employment status can increase the safety of nursing
care. The results of a study in Iran show that high workload
and overtime are directly related to increased medication
errors in pediatric nurses [30]. A study in the United States
shows that nurses’ working conditions are a major factor
in patient safety [26]. In contrast, a study in Brazil shows
that lack of proper management is a major factor in patient
safety. Also, to prevent accidents, strengthening safety
monitoring systems is effective in nursing care [27]. Also,
studies in Iran and Canada have shown that implementing
an empowerment program for nurses and head nurses can
improve safety culture and their understanding of patient
safety, safety in transfers, reduce medication errors, and
improve teamwork among nurses [31, 32]. Overall, nurses
are key players in the health care system, especially in the
care of children. Paying attention to the factors affecting
patient safety, emphasizing nurses, such as safe nursing
care, physical setting, and equipment, especially in low- or
middle-income countries, such as Iran, is important in-pa-
tient health and safety.

October 2023, Volume 33, Number 4

One of the strengths of this study is its inclusiveness in
terms of the variables studied. In addition to the issues
related to falling and accidents, which were the most
common causes of poor safety, the impact of the physi-
cal setting and equipment was studied. On the other
hand, the limitation of this study was related to its con-
duct in a single center.

On the whole, the safety of children can be improved
by reducing work shifts and overtime of nurses, par-
ticipating in training-safety workshops, and having an
adequate supply of equipment to ensure safe practice
in pediatric wards. Based on the findings of the present
study, it is suggested that researchers in future studies
assess the factors related to the adherence of pediatric
nurses to safety guidelines about nursing care, physical
setting, and equipment.
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