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Abstract

Aim of the Study: This study aimed at assessing the impact of training program based on clinical guidelines for
management of children in hypovolemic shock on nurses’ knowledge and performance,as well as on the clinical
outcome measures (discharge weight, length of hospital stay and mortality rate) of shocked children. Study
Design: A quasi- experimental design was utilized. Setting: The study was carried out at Pediatric Emergency
and Medical Departments/Pediatric Children's Hospital, affiliated to Ain Shams University Hospitals. Subjects:
A convenience sample of 60 nurses who were provided care for children in hypovolemic shockin addition to 60
pediatric patients who were randomly divided into two equal groups; pre- intervention or usual care group, and
post-intervention groupwere included in the study.Data collection: Four tools that consisted of an assessment
questionnaire sheet about the characteristics of children and their medical data, a questionnaire sheet,
observational checklists to assess nurses’ knowledge and their practices pre- and post-implementation of the
study training program, and the clinical guidelines about nursing management of children in hypovolemic shock
were used. Results: The studied nurses’ knowledge and their clinical performance regarding care of children in
hypovolemic shock were significantly improved post implementation of the study training program.
Furthermore,children in the post-intervention groupshowed a significant improvement in their clinical outcome
measures immediately after implementation of the training program compared with the usual care
group.Conclusion: Implementation of training program based on clinical guidelinesabout a hypovolemic shock
management had a positive impact on the improvement of nurses' knowledge and their performanceand on the
clinical outcomes of children in hypovolemic shock. Recommendations:The study recommended On Job
Training programs for the nurses according to their needs in order to refresh and update knowledge and
improve theirclinical performance for those critically ill children.
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I.  Introduction

Hypovolemic shock is a common yet underappreciated insult which often accompanies illnesses
afflicting children.™ 1t is a serious life threatening condition characterized by hypo-perfusion of tissues which
results from decreased blood volume (hypovolemia). Hypovolemic or hemorrhagic shock caused by blood loss
from obvious trauma; occult bleeding from pelvic fractures, blunt abdominal trauma, or “shaken baby”which is
a leading cause of morbidity and mortality in the pediatric population due to circulatory system failure to supply
oxygen and nutrients to meet cellular metabolic demands.®!Moreover, hypovolemic shock can be broadly
caused by either decreased intake of fluid, excessive urinary losses or translocation of body fluid from the
intravascular compartment. Additionally, fever and tachypnea, which accompany many pediatric illnesses, result
in hypovolemia as a result of increased insensible fluid losses.[*®!

Worldwide 10 million deaths annually are due to hypovolemia.Highest mortality is observed in under 5
children in developing countries.*®Infants and young children commonly have hypovolemic shock that results
from severe water loss through diarrhea, vomiting with poor oral intake, major burns, and diabetic
ketoacidosis.!”! Diarrheal diseases resulting in dehydration account alone for approximately 30% of infant deaths
worldwide, and it is estimated that 8,000 children younger than the age of five years die every day from
untreated dehydration.!®In one of the Egyptian University Burn Center, of the 516 patients admitted, 96 children
died, giving an overall mortality rate of 18.6%. The main cause of death was multi-organ failure, which
accounitleoc]i for 48.1% of the mortality cases. Septicemia caused about 27% of deaths, burn shock led to 19.7% of
deaths.
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Early recognition and treatment of shock is paramount to reversing cellular hypoxia and ischemia
before irreparable end-organ damage ensues. Therefore, providing clinical guidelines in management of shock
in children is considered one of the most promising and effective advances for early defining and improving the
care for those children. However, their development, dissemination and implementation in practice are rarely
straight forward. The use of guidelines also known as standing orders, preprinted order sets, advanced nursing
interventions and computerized order sets, has been recognized as methods of enhancing safety, while
expediting pediatric patient care.™*!

Also, training on implementing clinical guidelines developed for providing safe and appropriatecare for
children at risk for developing hypovolemic shock allow the health care provider (physician/nurse) to accurately
assess and immediately initiate diagnostic tests and intervene early with children suffering from shock.l*?
Furthermore, implementation of nursing training based on clinical guidelinesabout hypovolemic shock has been
reported to decrease pediatric patient's length of stay in the hospital.[**!

Emergency nurses in pediatric care settings should be trained on using nursing protocol that is based on
evidences, and contains details of practical procedures for management of different degrees and types of shock;
including administration of medication and fluid resuscitation. Moreover, pediatric nurses who are involved in
critical care settings should be able to demonstrate continuous professional development in the specialty by
attendance of local and national scientific meetings/conferences in addition to suitable On the Job Training
(OJT) courses that are based on their needs.["

Significance of the study

In the developed countries, hypovolemic shock still accounts for 10-20% of hospital admissions of infants and

young children.®In Egypt, death among volume depleted children with diarrheal disease is the second leading

cause of death among the under-five children. The survival of a child with severe volume depletion at the

emergency department depends on the competency of the first responder to recognize and promptly treat

hypovolemic shock.[*'Providing clinical guidelines for nurses as the stone corner ofcritical care, including

children with hypovolemic shock, have been refined as a strategy aimed at detection of early signs of shock, as

well as prevention and control of the complications of this major health problem that may cause death in young

children™®Therefore, the current study was aimed to investigate the impact of training program based on

clinical guidelines about management of children in hypovolemic shock on nurses’ knowledge and performance.

This aim is attained through the following objectives:

e Assess nurses' knowledge and their performance regarding management of children suffering from
hypovolemic shock (pre-test).

e Designand implementtraining program based on clinical guidelines regarding management of children in or
at risk for developing hypovolemic shock.

e Evaluate the effectiveness the study training program on nurses' knowledge and performance (immediate
post-test).

o Evaluate the impact of implementing the guidelinesfor management of children in hypovolemic shock on
the clinical outcome measures of pediatric patients of post-intervention group compared with patients ofpre-
intervention or usual care group.

Research Hypothesis

H1:Implementation of clinical guidelines will significantly improve the nurses’ post total knowledge score
regarding care of children in hypovolemic shock.

H2:Implementation of clinical guidelines will significantly improve the nurses’ post practices score regarding
care of children in hypovolemic shock.

H3:Hypovolemic shock children who received care from competent nurses post implementation of the study
training program will get better clinical outcome measures compared with patients who received usual care in
the study pre-intervention phase.

Il. Subjects and Methods

2.1 Design:A quasi-experimental design (pre- and post- test) was utilized in this study.

2.2. Setting: This study was conducted at Pediatric Emergency and Medical Departments/Pediatric Children's
Hospital affiliated to Ain Shams University Hospitals, Egypt.

2.3 Subjects: A convenience sample of 60 bedside nurses was recruited. Twenty nurses from the Pediatric
Emergency department and 40nurses from the Pediatric Medical department, including 8 interns’ studentswho
were available during the period of data collection and willing to participate in the study. Both genders were
involved regardless their qualifications and years of experience. The study sample involved also 60 children
who were admitted in the previously mentioned settings throughout the period of data collection and diagnosed
according to the clinical dehydration score as having no, mild, moderate or severe fluid deficit. Those children
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were randomly divided into two equal groups; pre- intervention or usual care group (n=30), and post-
intervention group (n=30). Children were excluded if they were suffering from chronic illnesses and/or
handicaps.

2.4 Tools of data collection:Four tools were used to collect the required data. The tools were designed and
written in simple Arabic language and consisted of:

2.4.1 Tool 1. An Assessment sheet for the studied children:to gather information about theircharacteristicsas
gender, age, and ranking, and their medical data including; the cause of hypovolemic shock, theclinical
dehydration assessment score and the dehydration treatment procedure.

2.4.2 Tool 2. An interview questionnaire sheet for nurses:to assess their knowledgeregarding management of
children in hypovolemic shock; pre- and post-implementation of the study training program.This tool was
developed by the researchers in the light of relevant recent literature and composed of the following parts: The
First partinvolved the characteristics of the studied nurses such as age, level of education, years of experience
and attendance of a previous training about care of hypovolemic shock. The Second part was concerned with
the nurses' knowledge (pre/ post training guideline) regarding: definition of hypovolemic shock in children,
incidence, causes, signs and symptoms, diagnosis, degrees, types, complications, nursing care plan, and
treatment.

Scoring system

Items of nurses’ knowledge assessment about pediatric hypovolemic shock were consisted of 60 closed ended
questions. The total score was (100), that distributed according to the importance of each item (20 items were
evaluated from 1 and 40 items were evaluated from 2). According to nurse’s responses, their knowledge scores
were classified into satisfactory (> 80%) and unsatisfactory (<80 %).

Content validity
The questionnaire sheet was assessed and ascertained by a panel of five experts in pediatric nursing field to
validate its format, layout, consistency, accuracy and relevance.

2.4.3 Tool 3. Observation checklists: They were used to assess nurses’ practices regarding management of
children in hypovolemic shock through direct observation (pre/ post-training guidelines) as follows:

2.4.3.1 Weight measurement checklists:it was adopted from the World Health Organization*®and translated
into Arabic language by the researchers, includedinfant's weight checklist that is composed of 13 steps and used
if the child is less than 2 years old or is unable to stand, and child's weight checklist that contained 7 steps, and
used for the 2 years or older children. Each step was checked as either done correctly (2 scores) or incorrectly
done (1 score) or not done (zero). The total scores were 26 or 14 according to the child’s age, then the total
practice in weighing was scoredcompetent (>85%) or incompetent (<85%).

2.4.3.2 Temperature measurement checklist:it was adopted from Devrim and colleagues™™consisted of 10
steps, which were checked by the researchersas either done correctly (2 scores) or incorrectly done (1 score) or
not done (zero). The total score was 20, then the total nurse’s practice in temperature measurement was
scoredcompetent (>85%) or incompetent (<85%).

2.4.3.3 Insertion of nasogastric tube checklist:it was adopted from Irving and colleaguest*®"composed of 23
steps related to insertion and confirmation of placement of nasogastric and oro-gastric tubes as well as pediatric
patient rehydration through the inserted tube.Each item was checked as either done correctly (2 scores) or
incorrectly done (1 score) or not done (zero). The total score was46, then the total nurse’s practice in nasogastric
tube checklist was scoredcompetent (>85%) or incompetent (<85 %).

2.4.3.4 Fluid resuscitation skill competency checklist:it wasdesigned and published by Cinahl Information
Systems, a division of EBSCO Information Services"*illustrated 4 competency areas to replenish intravascular
fluid volume of children in or at risk for hypovolemic shock. The first area was related to prerequisite skills,
composed of 7 items that were related to nurses’ understanding of fluid resuscitation aim and route of
administration, as well as the causes of hypovolemic shock in children, risks of exposure to hypovolemic shock,
volume of lost intravascular fluid becomes sufficient to cause hypovolemic shock, correct identification of signs
and symptoms of hypovolemic shock, and nurses’ familiarity with different types of intravenous solutions used
during fluid resuscitation. The second area was concerned with preparation before fluids administration, which
consisted of 7 items revolved about nurse’s reviewof fluid resuscitation unit protocol, the treating clinicians
order, review the manufacture instructions for all medical supplies to be used, in addition to the general consent
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for treatment, and review the patient’s medical history, and gather the required supplies. The third area was
specialized for the procedure of resuscitation fluid and/or bolus of packed red blood cells administration that
included 19 steps, started from nurse performed hand hygiene and done personal protective equipment until
disposed of used materials in proper receptacles and performed hand hygiene. The last area was concerned with
nurse’s post-procedural responsibilities, formed of 4 items about the role of the nurse in education and
reinforcement about fluid resuscitation, explained the ordered laboratory tests, provided written information if
available according to the mother/caregiver level of understanding to reinforce verbal education, and finally
documented the care provided in the patient’s medical record.Each step/item in the 4 competency areas was
checked as either done correctly (2 scores) or incorrectly done (1 score) or not done (zero). The total score
was74, then the total practice of intravenous fluid resuscitation therapywas evaluatedcompetent (>85%) or
incompetent (<85 %).

2.4.4 Tool 4. The training guideline protocol for nurses about care of children suffering from hypovolemic
shock: it was developed by the researchers and prepared in the light of actual needs' assessment of the studied
nurses and intern nurses who provided care for children inhypovolemic shock or are at risk for hypovolemic
shock. The training guideline was developed in the form of standards of care that based on evidences in the light
of different national and international references and was written in simple Arabic language. The guideline was
distributed in the form of booklets to both the nurses and parents of children.

2.5 Methods

2.5.1 Preparatory phase

e An approval was obtained from the Scientific Research Ethical Committee in Faculty of Nursing, Ain
Shams University before the study has started.

o An official permission to conduct the study was obtained from the medical and nursing director of
Emergency Department at Pediatric Hospital affiliated to Ain Shams University Hospitals,and then the
researchers met the hospitals' director as well as nursing director and explained the purpose and the methods
of data collection and obtained their approval to conduct the study.

e A pilot study required three days and it was carried out on six nurses who represented 10% of the studied
subjects at the previously mentioned settings inorder to test the applicability of the constructed tools and the
clarity of the included questions related to nurses’ performance regarding care of hypovolemic shock in
children. The pilot study had also served to estimate the time needed for theillustrative session that
conducted by the researchers and for each nurse to fill in the questionnaire sheet and answer the study
related questions. According to the results of the pilot, no modifications were required. The participants of
pilot study were included in the study total sample.

o Ethical consideration was followed through:

- An oral approval was obtained from each participant nurse before the study beginning, after explanation
of the purpose of the study.

- Oral consents were obtained from the children’s caregiversto gain their approval about the participation
of their pediatric patients.

- The researcher assured maintaining anonymity and confidentiality of the collected data throughout the
study phases.

- The participants were informed that they have the right to withdraw from the study at any time without
any responsibility.

- Nurses and children’s caregivers were assured that information that is collected would be used only for
the purpose of the research.

2.5.2 Fieldwork

The period of data collection was extended over a period of 6 months, started from February 1% to the
end of July 2018. The researcher was available in the study setting during morning shift 4 days/week (Saturday
to Tuesday) to assess nurses' knowledge and their actual performance regarding care of hypovolemic shock
children through the following phases:
Assessment phase (pre-implementation of the training guideline): It was started with nurses' meeting. At the
beginning of the interview, the researchersintroduced themselves to the participants’ nurses and presented a
brief explanation about the aim and nature of the study as well as about the content of the clinical guideline
clarified that, it was designed to provide proper care forchildren in hypovolemic shock. All
nurses/interns’students accepted to participate in the study.Each participantinterviewed individually, her
knowledge about hypovolemic shock in children was assessed using the study tool 2 (questionnaire sheet).
Furthermore, while the participant was providing care for the hypovolemic shocked children, herpractical skills
were directly observedby the researcher using tool 3 (observational checklists) pre-and post-training guideline.
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The researcher took 45-60 minutes to filleach questionnaire sheet. Time consumed for assessing the procedures
for every nurse took nearly 60-90 minutes. Then, nurses were divided into small groups; each group was
composed of 6 nurses and interns’ students.

The child’s assessment sheet included their characteristics and the child’s medical data was filled by the
researcher either through parents'/caregiver’s interview or through revising the child’s medical file if the
interview was not possible. To assess the clinical condition of the pediatric patients, the 4 point dehydration
assessment tool that composed of; ill-appearance, absent tears, dry mucous membranes, and capillary refill > 2
seconds was appliedon admission,in whicheach item is rated from one score and the total score is 4°*Based on
the assessment score, children with dehydration in both the pre-intervention or usual care group and in the study
or post-intervention group were classified into severity subgroups according to fluid deficit percentageinto
no/mild dehydration, moderate dehydration or severe dehydration when obtained a score of zero/1, 2 or 3-4
respectively. The assessment sheet fulfillment was completed within 10-15 minutes.

Implementation phase:The training guideline intervention was implemented at the previously mentioned study
settings for 5 weeks, four days per week, and 4-5 hours/day. The study training program conducted on 4
sessions; 2 didactic and 2 practical that covered in 8-10 hours over 2 days of researchers’ attendance for each
group (6 nurses). The theoretical part was carried out in 5 lectures; the duration of each one was ranged from 45-
60 minutes including time of discussion. The theoretical 2 sessions were prepared to cover the following items:
definition of hypovolemic shock in children, its incidence, causes, signs and symptoms, diagnosis, nursing
assessment, classification, complications, nursing care plan, and treatment. The practical partwas provided over
5 hours for 5 practical lessons, the duration of each lesson was 60 minutes including time of discussion.
Weighing of an infant or child, measurement of axillary temperature, preparation and administration of
medication, nasogastric/oro-gastrictube insertion and administration of Oral Rehydration Therapy
(ORT)/formula feeding, and intravenous fluid resuscitation therapy were demonstrated during the time specified
for thepractical 2 sessions. At the beginning of the first theoretical session, an introduction about the objectives
of the training program was given, each lesson started with summary, and feedback of the participants’ nurses
about previous one. Different methods of teaching were used as: lectures, case scenarios, demonstration and re-
demonstration. The training sessions were guided by the material of the clinical guideline protocol prepared by
the researchers.Suitable teaching aids were prepared and used during the implementation of the study training
on guidelines such as data show, real equipment (for demonstration and demonstration), posters and pictures.

Evaluation phase

Nurses were evaluated pre-training implementationto get a baseline assessment prior to the development of the
study training programon guideline and immediately post-training implementationby using the same tools 2 and
3(the questionnaire format sheets and the observation checklists). A comparison between nurses’ pre and
immediate post-test findings was done to determine the effect of the study intervention on nurses' knowledge
and their performance about care of children in hypovolemic shock.Moreover, the clinical outcome measures of
pediatric patients wereevaluated to see the impact of implementing the study guidelines about management of
children in hypovolemic shock, comparing between children of post-intervention group with those of pre-
intervention or usual care group.

2.6 Statistical analysis

Data collected from the studied sample(nurses and children) were organized, revised, coded and
entered using personalized computer (PC). Statistical analysis was fulfilled for computerized data by using the
Statistical Package for Social Sciences (SPSS) version 20. Data were presented by using descriptive statistics in
the form of frequencies, percentages. Chi-square test (X?) was used for comparisons between qualitative
variables. Statistical significant was considered at p-value <0.05.

I11. Results
Table (1) presents the characteristics of the studied nurses, in which 45.0% of the participants were lie in the age
group of less than 25 years old (average age, 26.38), as well as 46.7%, and 50.0% of them were had diploma in
nursing, and had less than 5 years of experience in nursing profession (average 6.13 years) respectively.

Table (1): Percentage distribution of the studied nurses according to their characteristics (n= 60)

Item No. %
Agel years

<25 27 45.0
25<30 18 30.0
30<35 10 16.7
>35 5 8.3
Mean £SD 26.38+6.05
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Level of Education

Nursing Diploma 28 46.7
Diploma with Specialty 9 15.0
Technical Nursing Institute 6 10.0
BSN 15 25.0
Post graduate 2 3.3
Years of Experience

<5 30 50.0
5<10 14 23.3
10<15 11 18.3
>15 5 8.3
Mean +SD 6.13+5.86

Figure (1) shows that 82.7% of the studied nurses did not previously attend on-the-job training programs about
management of children in hypovolemic shock.

Figure (1):Percentage distribution of the studied nurses according to attendance of previous training programs
about pediatric hypovolemic shock

Training

®™Yes

mNo

Table (2) proves that there was a marked improvement in the nurses' total knowledge score immediately
after implementation of the study training program on guidelines with a statistically significant difference
detected (p<0.001).

Table (2): Distribution of the studied nurses according to their total knowledge score regarding hypovolemic
shock management in children pre- and post-implementation of the training guidelines (n=60)

Pre-program Post-program Significance test
Nurses’ total knowledge score implementation implementation

No. % No. %
Insufficient 50 83.3 7 11.7 X?=16.101
Sufficient 10 16.7 53 88.3 p<0.001

Table (3) illustrates that there was a marked improvement in the nurses' total practices regarding management of
children in hypovolemic shock pre- and post-implementation of the training guidelines.A statistically significant
difference was detected (p<0.001), because 86.7% of the participants’ nurses demonstrated all procedures
(practical skills) competently immediately post-implementation of the training on guideline compared to only
20.0% pre- implementation of the training guideline.

Table (3): Distribution of the studied nurses according to their total practicescore regarding hypovolemic shock

management in children pre- and post-implementation of the training guidelines (n=60)
Pre-program Post-program Significance test
Nurses’ total practice score implementation implementation
No. % No. %
Incompetent 48 80.0 8 13.3 X?=21.043
Competent 12 20.0 52 86.7 P=0.000

Table (4) reveals that there were statistically significant differences between nurses' total knowledge score and
their level of education, years of experience in nursing profession, and previous attendance of training programs
about care of children in hypovolemic shock pre- (p= 0.048, 0.009, and 0.037 respectively) compared to (p=
0.044, 0.020 and 0.015 respectively)post-implementation of the training program on guideline.

Table (4): Relation between characteristics of the studied nurses and their total knowledge score regarding care
of hypovolemic shock pre- and post-implementation of the training guidelines (n=60)

| | Total Knowledge |
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Relation Between Characteristics of the Studied Nurses and | Pre-program Pre-program
their Total Knowledge implementation implementation
Insufficie | Suffici Insuffici | Sufficie
nt ent ent nt
% % % %
<25 0.0 7.7 40.0 0.0
Agel 25<30 741.2 30.8 60.0 32.0
gefyear 30<35 5.9 0.0 0.0 280
>35 52.9 61.5 0.0 40.0
X? 2.386 14.291
p-value 0.496 0.003*
Nursing Diploma 58.8 23.1 20.0 20.0
Diploma with Specialty 11.8 7.7 0.0 48.0
. Technical Nursing
Education level Institute 11.8 46.2 40.0 12.0
BSN 0.0 154 20.0 0.0
Post graduate 17.6 7.7 20.0 20.0
X? 8.724 9.36
p-value 0.048* 0.044*
<5 41.2 0.0 100.0 32.0
v . . 5<10 29.4 15.4 0.0 40.0
ears ot experience 10<15 176 231 |00 28.0
> 20 11.8 61.5 0.0 0.0
X? 11558 7.846
p-value 0.009* 0.020*
Attended a previous training | Yes 58.8 231 80.0 24.0
program
No 41.2 76.9 20.0 76.0
X? 3.975 5.88
p-value 0.037* 0.015*

Table (5) shows that there were statistically significant differences between nurses' total practices score and their
years of experience working as a professional nurseand previous attending of training programs about care of
children in hypovolemic shock at p= 0.002 and 0.013 respectively.

Table (5): Relation between characteristics of the studied nurses and their total practices regarding care of
hypovolemic shock pre- and post-implementation of the training guidelines (h=60)

Total Practices
Relation Between Characteristics of the Studied | Pre Post
Nurses and their Total Practices Incompetent | Competent | Incompetent | Competent
% % % %
<25 0.0 16.7 16.7 4.2
25<30 41.7 16.7 50.0 333
Agelyear 30<35 42 0.0 333 208
>35 54.2 66.7 0.0 41.7
X 431
p-value 0.230
Nursing Diploma 45.8 33.3 0.0 25.0
Diploma with Specialty 4.2 333 66.7 333
Education level Technical Nursing Institute | 29.2 16.7 0.0 20.8
BSN 4.2 16.7 16.7 0.0
Post graduate 16.7 0.0 16.7 20.8
X 8.125
p-value 0.067
<5 45.8 0.0 66.7 37.5
. 5<10 333 16.7 333 333
Years of experience 10<15 125 333 0.0 292
>20 8.3 50.0 0.0 0.0
X2 12.924
p-value 0.002*
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Attended previous | Yes. 66.7 16.7 33.3 83.3
Training program

No. 333 83.3 66.7 16.7
X 6.136
p-value 0.013*

Table (6) shows that there was a significant positive association between nurses’ knowledge and practice
regarding hypovolemic shock management in children pre- and post-implementation of the training on
guidelines, with highly statistical significant differences found at p=0.013 and p<0.001 respectively.

Table (6): Association between nurses’ knowledge and practice regarding hypovolemic shock management in
children pre- and post-implementation of the training guideline (n=60)

Knowledge  pre-program | Knowledge post-program
Variables implementation implementation

r P r P
Practice pre-program implementation 0.271 0.013*
Practice post-program implementation 0.383 <0.001*

As noticed in table (7), 56.7% of the studied children in thepost-intervention group and 50% in the pre-
intervention group were boys and the largest percentages (56.7% & 53.35) of the post-intervention group
compared with 46.7% and 60.0% in the usual care group were younger than 3 years old and were the first
children for their parents respectively, with a statistical significant difference detected between the two groups
regarding children birth order at p=0.01. This table also showed that the major cause of hypovolemic shock
among about four fifths of pediatric patients in both the pre- and post-intervention groups were related to
diarrhea with or without vomiting.

In the post-study intervention group, 14patients (46.7%) were mildly,6 (20.0%) moderately and 10
(33.3%) severely dehydrated children, compared with 16 (53.3%),11(36.7%) and 3 (10%) in the pre-study
intervention group. About one half of the studied children in both two groups received oral rehydration therapy
(ORT) via mouth and 30% of patients in the post-intervention group received intravenous (IV) rehydration
therapy compared with 16.7% of patients in the usual care group.There were significant differences in the
clinical overall dehydration scoreand in dehydration mode of treatmentbetween the post-intervention group and
the usual care group (p=0.02 &p=0.01 respectively).

Table (7): Distribution of the studied children according to their characteristics and medical data (n=60)

Variables . . Pre intervention =
Post |rltervent|on usual care group | p-value
group (n=30) (n=30)
No. % No. %
Gender NS
Boy 17 56.7 15 50.0
Girl 13 43.3 15 50.0
Age in years
<3 17 56.7 14 46.7 NS
3<6 11 36.6 12 40.0
6<9 2 6.7 4 12.3
Mean * SD 3.29+1.91 3.71+2.03
Birth order
First 16 53.3 18 60.0
Second 8 26.7 9 30.0 0.01*
Third 6 20.0 3 10.0
Cause of hypovolemic shock
- Prolonged fever 3 10.0 5 16.7 NS
- Diarrhea * vomiting 25 83.3 24 80.0
- Burns 2 6.7 1 3.3
Clinical dehydration
assessment score (fluid deficit)
- No/Mild (<5%) 14 46.7 16 53.3
- Moderate (5 - 9%) 6 20.0 11 36.7 0.02*
- Severe (>10%) 10 33.3 3 10.0
Dehydration treatment
procedure
- ORT via the mouth 13 43.3 15 50.0
- ORT via the nasogastric tube 8 26.7 10 33.3 0.01*
- IV rehydration therapy 9 30.0 5 16.7
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Apparently, table (8) illustrated that children in hypovolemic shock who admitted immediately after
implementation of the training program based on guidelines showed a significant improvement in their clinical
outcome measures; as they gained more weight on time of discharge (mean 42.64 gm), stayed less time in the
hospital (mean 16.54 hours) and showed less case fatality (one patient) compared with 24.20 gm, 20.88 hours
and 3 patients respectively among the pre-intervention group who admitted before implementation of the study
training program and received usual care. There were statistically significant differences between the study two
groups regarding discharge weight, length of hospital stay and mortality rate at p=0.001, p<0.001 and p= 0.04
respectively.

Table (8) Distribution of pediatric patients’ according to their clinical outcome measures pre- and post-

implementation of the training program (n=60)

Post-intervention group Pre-intervention =
Variables usual care group p-value

(n=30) (n=30)
- Weight gain on discharge,mean + SD, | 42.64+ 1.12 24.20+ 4.04 0.001*
gms
- Length of hospital stay,mean + SD, | 16.54 +12.58 20.88 £16.21 <0.001*
hrs
- Mortality rate, n (%) 1/30 (0.033) 330 (0.099) 0.04*

IV. Discussion

Shock accounts for 2% of children admitted to pediatric casualty worldwide. Ithas a high case fatality
in hospitals within low-income countriest”® Shock is defined as a state of acute energy failure due to inadequate
glucose substrate delivery, oxygen delivery, or mitochondrial failure at the cellular level. The clinical state of
shock is diagnosed on the basis of vital signs, physical examination, and laboratory data, although its
recognition in the pediatric patient can be difficult®®

As regards the characteristics of the participants’ nurses, the current study clarified that less than half of
the studied nurses were in the age group < 25 years, and were graduated from secondary school of nursing,
whileabout one half had < 5 years’ experienced in nursing profession (table 1). These findings were different
from that of Ibrahim 2017, who conducted a study about Nurses knowledge Regarding Nursing Care of
Children with Dehydration in Khartoum State, Sudan and found that, more than half of nurses’ age was between
30-35 years old, more than four fifths of nurses had bachelor degree in nursing, and more than two thirds had2-5
years of experience. Similar to what were reported by Stephens and colleagues 2017, in their study about
Capacity building for critical care training delivery: Development and evaluation of the Network for Improving
Critical Care Skills Training (NICST) programme in Sri Lanka, and Changand colleagues 2015, in a study
entitled Perceptions and experiences of nurse preceptors regarding their training courses: A mixed method
study,the current study revealed that more than three quarters of the studied nurses did not attend training
programs about pediatric shock (Fig. 1).

The present study findings portrayed that, more than four fifths of the studied nurses had insufficient
didactic information abouthypovolemic shock in children pre-implementation of the study intervention which
significantly improved immediately post implementation of the study training program on guidelines (table 2).
This result is in an agreement witha recent study byHuffer2017,? aimed at Improving New Graduate Critical
Care Nurse Practitioner Knowledge and Retention Using a Dedicated Orientation and Mentoring Program and
concluded that,nurses’ knowledge about definition, and causes of pediatric shock, and predisposing factors of
hypovolemic shock, anddegrees, signs,of dehydration and pre-shock warning signs, as well as nursing
assessment and management of hypovolemic shock were improved significantly after program
implementation.Moreover, similar findings were also presented in two studies conducted by Amin and Musa
2013,®and Chandrasekaran and colleagues 2017,%®\who found that the majority of nurses had very good
knowledge about degrees of shock, its warning signs and management post-implementation of the study training
program. The current study collective findings were also supported by Anim-Larbi2017,%"who studied
knowledge of nurses in management of diarrhea for under-five years' children, and found that the majority of the
nurses had a good knowledge about shock related dehydration diagnosis and its prevention post-implementation
of the study training program.

Regarding points of distinction in infantand child weighing technique, it was clarified that a high
percentage of nurses were incompetent in theirmeasurement practices pre-implementation of the study training
intervention, then these practices showed a significant improvement immediately post-implementation of the
study training on guideline (table 3). This may be attributed to lack of nurses' interest, as well as lack of their
awareness about the importance of accurate body weight measurement for pediatric patients’ assessment and
decision making. These findings were got along with those studies done by Pruvostand colleagues 2013,%, Key
2015,”7 and Numminen and colleagues 2015,"*%\who studied the value of precise body weight measurement to
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assess dehydration in children, and mentioned that the indicator most commonly used to estimate children status
is acute weight loss.

On assessing nurses' practical skills concerning care provided to children in hypovolemic shock,
including the steps of nasogastric tube insertion, fluid resuscitation, and preparation and administration of
intravenousmedication;specially checking patient’s rights of safe medication administration, patency of
intravenous peripheral or central catheter, the role of the nurse during intravenous fluids administration, and
placing the solution content label on intravenous bag, the present study illustrated that the majority of nurses'
practices were incompetent pre-implementation of nurses’ training onguideline, compared with an improvement
that was observed immediately post-implementation of the study guidelines (table 3). These findings were
similar to those of a study done by Ridling and colleagues (2016),*“who mentioned that most of the nurses had
good skills about calculation and administering medication post implementation of the study training protocol.

The current study founda positive relation between the studied nurses’ level of education and their total
knowledge score (table 4), as well as a significant link between nurses’ years of experience, and previous
attendance of training programs about pediatric shock and their total knowledgeand total practice scoresabout
hypovolemic shock in children, pre- and post-implementation of nurses’ training program on guidelines (table 4
& 5). This result was supported by Bayoumi, and Mahmoud 2017,*?who conducted a study about the effect of
education program on nurses' knowledge and practice regarding care of central venous line in pediatric
hemodialysis: evidence-based practice, and O'Leary and colleagues 2016,5% whofound that there
weresignificant relationships between nurses' level of knowledge and practices and their education level,
workplace experience years, and previous attendance of training programs.

Additionally, the current study reported that there was a significant positive correlation between nurses’
knowledge and practice pre- and immediately after implementation of the study training program (table 6). This
finding was supported withCarson and colleagues 2017,B*who carried out a study about Evaluation of a Nurse-
Initiated Acute Gastroenteritis Pathway in the Pediatric Emergency Department and found a highly statistically
significant association between nurses’knowledge and their practice in pre- and post-program implementation
phases. From the researchers’ point of view, this finding proven that high level of nurses’ scores of knowledge
is usually associated with increased level ofcompetent clinical performance.

The medical data obtained from pediatric patients’ present health history showed in table (7) revealed
that the causes of hypovolemia induced shock were related to diarrhea with or without vomiting, prolonged
fever and burns. A doctoral dissertation conducted by Ibrahim 2017, also found that,hypovolemic shock
among infants and children generally results from diarrhea, vomiting, poor fluid intake, hemorrhage, heat
stroke/fever for a long period or burns. Furthermore, two recent studies by Geurts and colleagues 2017, and
Kotloff2017,5% are in accordance with the current study findings and mentioned that the major cause of
pediatric hypovolemic shock is diarrhea and vomiting.Add to that, the treatment considerations vary based on
health care resources and classification of dehydration into severity subgroups(no, mild, moderate, severe) by
percent of weight lost during the illness if it is known or by clinical dehydration assessment score.In their study
about Evaluation and Management of Dehydration in Children, Santillanes, and Rose 2018, reported that
dehydration may be treated with oral, subcutaneous, or intravenous fluids andmost children with mild to
moderate dehydration can be successfully rehydrated with oral rehydration. These go in the same line with what
was presented in the current study (table 7) regarding dehydration treatment, in which a significant difference
(p=0.01) was recorded between the study two groups as for the treatment procedure that may be related to the
effect of applying the study training program induced proper nursing assessment and subsequently correct
prescription of medical treatment to correct fluid deficit volume of children of post-intervention group.

The current study showed an upswing among the clinical outcome measures of hypovolemic shock
children who received care from competent nurses post-implementation of the study training program compared
with their peers who received usual careby attending nurses in the study pre-intervention phase. This finding is
supported by Geurts and colleagues 2017,1*¥ who conducted a study about implementation of clinical decision
support in young children with acute gastroenteritis aimed to evaluate the impact of a nurse-guided clinical
decision support system for rehydration treatment in children with acute gastroenteritis, proved a significant
improvement in length of stay (LOS) at the emergency department, the number of diagnostic tests, treatment,
follow-up, and costs of children in the study group compared with usual care group. However their study found
no weight difference among dehydrated children of both groups which is contradicted with the existing study
findings (table 8).

V. Limitation of the study
1- The study two settings (emergency and medical departments) were too noisy, overcrowded and lacking
privacy; therefore, there was some difficulty to carry out an interview with the study subjects (nurses, and
pediatric patients and their caregivers).
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2- Nurses' work overload interferes with easy completion of the assessment questionnaire sheet, and
observational checklists which need more effort and long time to complete the study assessment tools.

V1. Conclusion
Based on the findings of the current study, it is concluded that, nurses' knowledge and practice were
significantly improved after implementation oftraining clinical guidelinesabout management of children in
hypovolemic shock. As a result, the study training program on guidelinesis effective to be applied in pediatric
emergency care settings receivingpatients suffering from or at risk for hypovolemic shock.

VIl.  Recommendations

* The study emphasizes the importance of periodically applying on-job-training programsfor nurses about
management of hypovolemic shock in children.

«  Clinical protocols of nursing care regarding hypovolemic shock should be followed to improve nursing
managementas well as pediatric patients’ clinical outcomes.

*  Further studies with larger number of participants’ nurses to assessand improve their
performanceconcerning management of children in hypovolemic shock is required for generalization of the
study findings.
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