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Abstract

Aim: Pyelonephritis is a subset of urinary tract infections that occurs by
the ascent of bacteria from the lower urinary tract to the upper tract, such
as kidneys. The purpose of this study is to create an introductory
multimedia educational package for pyelonephritis.

Method: The required information was retrieved from Medline (through
PubMed), Web of sciences, Scopus, and Google Scholar databases
by searching "Educational package" or "Training package" and
"Pyelonephritis" keywords. In the next step, AutoPlay Media Studio
software was selected to build an electronic educational multimedia
package, considering the features of different Autoruns. In the usability
evaluation stage, the isometric questionnaire 9241 part 10 was used. Four
kidney and urinary tract specialists and eight experts in health
information technology gave their views to us by completing the stated
questionnaire. The results collected from the questionnaires were entered
into SPSS-23 software for analysis using descriptive statistics.

Results: The content of the educational multimedia package, i.e., the
definition of pyelonephritis, types of pyelonephritis, the causes of
pyelonephritis, the underlying factors, clinical signs and symptoms, and
methods of diagnosis and treatment are presented on different pages of the
electronic package, respectively. The results of this usability evaluation
showed that the items; "after not using the system for a long time, it is easy
for the user to re-learn how to use the system" and "the user can use the
system properly without asking his/her colleagues for help" had the lowest
mean value (4.2) and the item; "explanations provided help the user to use
the system more skillfully" had the highest mean value (4.9).

Conclusion: The use of educational multimedia packages by patients can
improve awareness and affect public health. Our educational multimedia
package is superior to traditional training due to easy access and not
being limited to a specific time and place, increasing the quality of
learning and awareness.

Keywords: Public health; Pyelonephritis; Multimedia; Urinary tract
infection

rinary Tract Infection (UTI) occurs when bacteria enter
the bladder causing cystitis
(inflammation of the and Dbacteriuria

through the urethra,
bladder)

(accumulation of bacteria in the urinary tract) (1). The
ascent of bacteria through the urethra causes a kidney infection
called pyelonephritis, which is mostly caused by an infection with
gram-negative bacteria (usually E. coli), and its pathology includes
the formation of abscesses in the kidney parenchyma and
edema (2).
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Pyelonephritis is usually seen in acute, chronic,
and emphysematous forms (3).
pyelonephritis is a radiological diagnosis defined
by histological changes in the kidney tissue caused
by infection (2, 4). Acute pyelonephritis (upper
urinary tract infection) is a severe form of urinary
tract infection (UTI) that can lead to Kkidney
infection (1). Emphysematous pyelonephritis is a
neurotic and destructive infection of the kidney
that causes gas to form inside or around the
kidney (5).

Chronic

The annual estimate of pyelonephritis
worldwide is between 10.5 and 25.9 million cases.
Women are more likely than men to get a urinary
tract infection leading to pyelonephritis. It is
estimated that 10% of sepsis (blood infection) is
caused by pyelonephritis. Nearly 4,000 deaths
from pyelonephritis may occur annually (1, 6, 7).
Pyelonephritis is the cause of many threatening
diseases such as kidney failure, septic shock

(infectious shock), and death (8).

There are approximately 250,000 cases of acute
pyelonephritis each year, resulting in more than
100,000 hospitalizations (9). Acute pyelonephritis
occurs in women in 80% of cases, and it is
estimated that half of the women develop urinary
tract infections, including pyelonephritis, at least
once in their lifetime (10). In Iran, the overall
prevalence of pyelonephritis was 0.13 (95% CI:
0.09, 0.17); the prevalence of pyelonephritis in
Iran's northern and southern regions was 0.13
and 0.11, respectively (5).

Due to the high prevalence and severe
complications of pyelonephritis worldwide, rapid
diagnosis and treatment of this disease are
necessary, especially in women (11). In most
developed countries, antimicrobial resistance of
common infectious disease-producing organisms
is determined continuously, and these studies are
important to identify resistant pathogenic strains
and select appropriate antibiotics to treat them.
But this is not important in developing, and
underdeveloped
resistance is observed, and rapid treatment of

countries and antibiotic

Applied Health Information Technology 2021; 2(2): 17-31

patients with pyelonephritis becomes more
difficult (11).

Consequently, due to the increasing prevalence
of pyelonephritis in various communities,
increasing patient needed.
Improving the level of patients' awareness has a
direct role in the process of public health.
However, increasing public knowledge is one of
the most important factors in promoting public
health (12-14). Today, information and
communication technology has created new
horizons in easy and cost-effective access to
health services and up-to-date knowledge.

awareness is

E-learning with features such as; increasing the
quality of learning, easy and convenient access to
a large amount of information, and reducing
educational costs have replaced traditional
methods (15, 16). E-learning also removes time
and space barriers and enables one to use training
programs in any environment. Digital technology
can be used to teach, assist, and even perform the
learning process. E-learning is defined as; "the use
of information technology tools in the training and
education of human resources." Designing and
presenting an educational multimedia package
can raise people's awareness and knowledge
about pyelonephritis and help prevent the
complications of this disease (17).

Based on our knowledge, no research has been
conducted to design an educational multimedia
package to increase the awareness of patients
with pyelonephritis. It is noteworthy that,
based on the results of prior investigations, the
lack of sufficient knowledge inpatient with
pyelonephritis in developing societies has led us
to design an educational package for patients with
pyelonephritis in process-based research (18, 19).
Therefore, the purpose of this study was to create
an introductory multimedia educational package
for pyelonephritis to increase people's awareness
about this disease. Knowing this disease and
recognizing the factors that cause this disease
can prevent many complications.
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Method

This study is descriptive and applied research
conducted at Tehran University of Medical
Sciences, Iran, in 2020. The required information
was collected from library sources and related
articles found in reputable scientific databases in
the first stage. To retrieve investigations, four
scientific databases, namely Medline (through
PubMed), Web of Sciences, Scopus, and Google
Scholar, were searched up to December 2020,
with the keywords "Educational package" or
"Training package" or "Learning package" and
"Pyelonephritis.”" Studies were included if they
met the following criteria: 1) were original
researches or book; chapters; 2) The main focus of
our study is to extract useful information about
pyelonephritis to educate patients; 3) Studies
published in the English language, and 4) all
related studies without time limitation.

The exclusion criteria were the following items:
1) Articles which were reviewed, letters, reports,
and technical reports; and 2) Non-English
published ones were excluded. After reviewing
the relevant studies, the information content was
determined based on the researcher's opinion; all
the information extracted from the related articles
was classified and arranged in an Excel sheet to
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use this information in the design steps. In the
third stage, AutoPlay Media Studio software was
selected to build an electronic educational
package, considering the features of different
Autoruns.

This educational package was prepared in
multimedia and introduced the disease, types of
pyelonephritis, causes, ways of diagnosis, clinical
symptoms, and treatment. In the usability
evaluation stage, the isometric questionnaire
9241 part 10 was used. The validity and reliability
of this questionnaire have already been confirmed
in many studies (20-23). This questionnaire
includes several domains, but in this research,
only the "suitable for education" domain" suitable
for education” domain was applied because other
domains were irrelevant to the research topic.
This domain has eight different items.

In this phase, four kidney and urinary tract
specialists and eight experts in health information
technology provided their opinions to us by
completing the mentioned questionnaire. The
results collected from the questionnaires were
entered into SPSS-23 software for analysis using
descriptive statistics. The steps taken in the
design of the multimedia e-educational package
are outlined below in Figure 1:

v =

Phase 1:Gathering
necessary information
about py iti

Phase 4:Select the most
appropriate software
for designing i
educational

A

Phase 2:Categorize the
Tlected inig s

Approved information

Phase 3:Check different

¥

AutoPlay Media Studio
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Isometric questionnaire 9241

Phase 5: Evaluation of
educational package based on
isometric questionnaire 9241
part 10

The final educational package

Figure 1: Overview of steps taken for the design of the educational multimedia electronic package



20 Educational Multimedia Package for Patients with Pyelonephritis

Results
Design of the educational multimedia package

The following is how to design an educational
package using the package pages' selected
software and images. AutoPlay Media Studio is
one of the complete software made by Autorun,
and it is also a very rich tool with attractive
features and a user interface that helps users
create compact discs in multimedia. AutoPlay

Educational package for patients with pyelonephritis

St Underlying factors
SS9 Clinical signs
'*"'u’:‘ Symptoms of the disease
ol Diagnosis
S Treatment
iy Help
Log out

i ] Definition of [ ﬁﬂ S )M
| pyelonephritis

| Types of pyelonephritis .
- Cause of the disease -

Media Studio has pre-made designs so that
users can create beautiful and, at the same time,
professional autoruns by modeling and even

using these designs. After collecting the
required information and selecting the
appropriate software in this study, the

educational multimedia package was designed
and evaluated electronically. The following
figure is the first page of the educational
multimedia package (Figure 2):

ey

Figure 2: The first page of the educational package

The information content extracted from the
studies is as follows: A)
pyelonephritis, B) types of pyelonephritis, C)
cause of the disease, D) clinical signs and
symptoms, E) ways of diagnosis, and F) treatment.
The extracted information, included in 21 pages of
the educational package, is presented in order.

4)

definition of

Definition of pyelonephritis

Urinary tract infection (UTI) is a general term
used to describe any urinary tract infection.
Urinary tract infections are classified as upper
These
infections include asymptomatic bacteriuria,
cystitis, Cystitis
pyelonephritis are symptomatic urinary tract
infections that involve the bladder and kidneys
uncomplicated and

and lower urinary tract infections.

and pyelonephritis. and

and are classified as
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complex based on risk factors. Urinary tract
infections are the most common urological
disease (24). Bacteria are the leading cause of
urinary tract infections. The main source is
feces that go into the urethra and block the
urethra and bladder reflux that carries bacteria
from the urethra to the bladder. Most infections
are uncomplicated and involve only the bladder,
but when the infection migrates to the upper
urinary tract, it causes inflammation of the
kidneys and renal parenchyma. Most kidney
infections occur during a bacterial ascent of the
urethra and bladder. Upper urinary tract
infections are called pyelonephritis (9).

Information about pyelonephritis is provided
in the educational multimedia package as
follows in Figure 3:
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Bacteria are the main cause of urinary tract infections, the main source of which is
feces that go to the urinary tract and block the urethra and bladder reflux that carry

bacteria from the urethra to the bladder. Most infections are uncomplicated and
“ involve only the bladder, but when the infection reaches the upper urinary tract, it

causes inflammation of the kidneys and kidney parenchyma.

Gives pyelonephritis to upper urinary tract infections.

Figure 3: Information about urinary tract infection in the educational multimedia package

B)  Types of pyelonephritis

- Acute pyelonephritis

Acute kidney infection is a type of bacterial
infection that causes inflammation of the kidneys
and pelvis. The most common cause of acute
pyelonephritis is Escherichia coli. The infectious
agent usually climbs up from the lower parts of
the urinary tract, causing kidney involvement.
Acute pyelonephritis (AP) is a severe form of
urinary tract infection (25). Acute pyelonephritis
is common among inflammatory kidney
infections and is divided into uncomplicated
(non-obstructive) and complex (obstructive) and
is clinically known as a bacterial syndrome and
is one of the most common bacterial infections.
In addition to systemic inflammation, it may
cause gastrointestinal symptoms such as
abdominal pain, unilateral or bilateral pain in the
side, nausea, vomiting, and diarrhea (4). One of
the findings in acute infection is enlarged
kidneys (26).

The spectrum of acute pyelonephritis is wide,
from a mild illness to sepsis syndrome. The
presence of vesicoureteral reflux (return of urine
to the kidneys) increases the risk of acute

pyelonephritis. It can cause a wide range of
complications and may cause urinary sepsis,
septic shock, and death. The clinical significance
of acute pyelonephritis is due to its progression
to chronic kidney disease (25).

- Chronic pyelonephritis

Chronic pyelonephritis is a controversial
disease in terms of its pathogenicity. There is
much debate as to whether this disease is a
chronic active infection, is caused by recurrent
infections, or reflects sustained changes from a
single remote infection, or whether its
radiological appearance is the same (27). Chronic
pyelonephritis is a radiological diagnosis defined
by histological changes in the Kkidney tissue
caused by infection.

These changes include kidney ulcers, fibrosis,
and tissue damage. Chronic pyelonephritis is
characterized by scarring and atrophy
(shrinkage) of the kidney that leads to kidney
failure. Furthermore, if there is no acute
infection, the patient will be asymptomatic.
Moreover, after kidney failure, the symptoms
associated with it and high blood pressure will
appear. Underlying disorders (in structure or

Applied Health Information Technology 2021; 2(2): 17-31
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function) of the urinary tract and recurrent
infections are responsible
pyelonephritis, and factors such as diabetes,
kidney stones, and drug-induced kidney damage
are sometimes involved (28).

for  chronic

- Emphysematous pyelonephritis

Emphysematous pyelonephritis is a necrotic
and destructive infection of the kidney that
causes gas to form inside or around the kidneys.
The disease progresses rapidly and causes a
complete infection. Mortality from this disease is
high. The prevalence of this disease in diabetic

patients has and a

not been controlled,

Acute kidney infection is a bacterial infection of the kidney that causes
mﬂammlmoflhehdneyumenﬁpehmmmoswomnmuseof

acute p

common bmenal uunuons that in addition to b\mplou\s of syste
@ may cause g | symp! such as abdominal pain, unil
3 pain in the side, nausea, vomiting, and diarrhea. One of the findings Ji
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percentage of them develop this infection
following obstruction of the urinary system (29).
Emphysematous pyelonephritis is considered a
rare kidney infection. The mechanism of gas
formation in this disease is unknown, but various
factors involved in the pathogen of this disease
include high glucose levels in tissues, the
presence of gas-forming microorganisms,
impaired blood flow, decreased host immunity,
and obstruction in the urinary tract (30). For
example, the description of acute pyelonephritis
(as an example) is given in the figure below
(Figures 4).

coli. The infacti

upfromd)ewmfpmsonbeunwvuaﬂ causing kidney involvement

agent usually climbs

g 2 e A s o T ST i gy oA e e
g e Yy g Tyt 5T 0 gt S Sl S .
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St 53 30 e g gt 0 et gt St A 2 (4 4 551,30 S0 )
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By 2 S T e S e e g 2 e
e Sl ot St S AN 3133308 & Sl T S0 g
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A AT S T g gt e S gl 50 & e S Y
The presence of urinary reflux (retum of urine to the kidneys) inci
acute pyelonephritis. Acute pyelonephritis is common among inflan
infections and is divided into uncomplicated (non-obstructive) and
(obstructive) and is clinically known as bacteriuria syndrome and i

is enlarged kidneys.

Figure 4: Information on acute pyelonephritis

Cause of the disease

0

Infectious germs travel from the lower parts of
the urinary tract to the kidneys and cause
infections. This condition is more common in the
presence of urinary tract obstruction (due to
stones and structural disorders) or urinary tract
dysfunction and reflux (urinary return).

- Blood-borne transmission

[t plays an important role in infants and rarely
in adults. In this case, a kidney abscess usually
occurs. Direct spread of infection from adjacent
organs: For example,
abscess or pelvic inflammatory disease, the
infection may be transmitted to the kidney

in an intra-abdominal

Applied Health Information Technology 2021; 2(2): 17-31

(31, 32).
- Pathogens

Pyelonephritis is mostly caused by gram-
negative bacteria (usually E. coli). Among healthy
young women, E. coli clones cause pyelonephritis
in 90% of cases. E. coli species are less common
in older men and women, and Candida bacteria
are more prevalent (4). Other pathogens include
aerobic gram-negative bacteria, Staphylococcus,
Saprophyte, and Enterococci (33).

In this section, explanations about the cause of
the disease are provided on different pages of the
educational package. Figure 5 shows the cause of
the disease.
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Figure 5: Information on the cause of the disease

D) C(linical signs and symptoms

Clinical manifestations and severity of the
disease vary. It varies from mild flank pain with
no fever to septic shock (34).
Pyelonephritis is usually manifested by signs
and symptoms of systemic inflammation (fever,
chills, weakness, and restlessness) and bladder
inflammation (frequent urination, urgency to

- Premenopausal women: due to intercourse, history of urinary tract infection, use of
| icides, genetic history.
| - Pregnancy: During this period, the uterus becomes larger and by pressing on the ureter, it
slows down the movement of urine in this part.
S 10 5 g i ey i 51 S g0 50 5
) ey S gt

low or
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| 2
St e

L S g0 g e Wt
|
| st A piliSiological factor such as bladder prolapse, urinary “»
| retention, vagis yness and low estrogen levels
| - Enlarged prostate in men: causes obstruction of the urinary tract.

- Urine catheters

- Diabetes
In general, women are more prone to pyelonephritis than men.

AH - Urinary tract obstruction (kidney stones)

urinate, and burning urination) (29). Nausea,
vomiting, weakness, and flank pain are also
symptoms of pyelonephritis (4).

Information about the underlying factors,
signs, and symptoms of the disease in the
educational multimedia package is as follows in
Figures 6:

Clinical manife ons and severity of the disease vary. It varies from
mild flank pain o fever to septic shock.

Pyelonephritis 18 ifested by signs and symptoms of systemic
inflammation ( 5, weakness, and restlessness) and inflammation
of the bladder ( irination, urgency to urinate, and burning

P 878 ) o oyt o e g S o
ol o o e T ¥ ol e iy 8
e AP Sl i 00 e Syt 5 @ ot St
BN ) W Ay (4P gty iy k)

; o\ P T
4 Q “Zhhe b o N ) 818 e St {1 o 0
a4 — e
/ P
’L-{‘ LB
\lugeneral, fever, nausea, vomiting, weakness
A and pain in the side are the symptoms of this
h disease.

Figure 6: Underlying factors of the disease and different signs/symptoms

E)  Ways of diagnosis

The presence of bacteria in tests can indicate
pyelonephritis. The number of bacteria in the
tests varies depending on the host factors. The
number of bacteria is higher among patients
with a history of underlying disease, people
with defective immune systems, people with
urinary tract obstruction, and the elderly (35).
Urine tests can be used to diagnose acute

pyelonephritis. However, sometimes due to
inconsistencies in the signs and symptoms of
pyelonephritis, some diagnostic and research
methods such as urine and blood cultures and
diagnostic imaging may be needed to enhance
the accuracy of the diagnosis (36).

- Urine test

If a urine test shows an infection in the urine,
or in other words, white blood cells or bacteria

Applied Health Information Technology 2021; 2(2): 17-31
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in the urine, the chances of infecting the kidneys
or urinary tract are very high, and the initial
diagnosis is confirmed.

- Urine culture

If the number of bacteria grown in the
environment is more than a certain amount
(usually more than 10,000 colonies of each type
of bacteria), the test is positive, and the person
has a urinary tract infection. Urine culture
confirms the diagnosis of acute pyelonephritis
(37).

- Blood culture

Blood culture is recommended for
hospitalized patients. Blood cultures are
performed if the diagnosis is uncertain and are
also more common in people with defective
immune systems because the infection may
enter the bloodstream (38).

- Diagnostic imaging (computed tomography,
CT scan, ultrasound)

Diagnostic imaging tools are used to detect
anatomical = abnormalities, urinary tract
obstruction, and side infections such as
appendicitis, cholecystitis, abscess, and
emphysematous pyelonephritis. Diagnostic
imaging is unnecessary for uncomplicated acute
pyelonephritis but should be performed in
complicated  pyelonephritis to  diagnose
obstruction and in emphysematous
pyelonephritis. Imaging may also be considered
for patients who do not respond to appropriate
antibiotics within 72 hours of starting
treatment (39).

F)  Treatment

Antibiotics are the main treatment for a
kidney infection (40). If the patient is in good
general condition and does not have nausea and
vomiting, oral antibiotics are prescribed and
treated on an outpatient basis. Outpatient
treatment with oral antibiotics is successful in
most patients with mild complications without

Applied Health Information Technology 2021; 2(2): 17-31

pyelonephritis. However, if the symptoms of a
kidney
accompanied by uncontrollable nausea and
vomiting that makes it impossible to take the
drug, the patient should be admitted for
intravenous antibiotics (41).

infection are severe and are

With proper care, clinical manifestations
usually subside gradually and may last up to 5
days, but worsening or not reducing clinical
manifestations within 24 to 48 hours raises
concerns about possible complications such as
obstruction, renal abscess, and emphysematous
pyelonephritis (42).

Prompt antibiotic treatment of acute
pyelonephritis is critical to the prevention of
chronic pyelonephritis. Improper treatment or
delay in acute pyelonephritis causes chronic
pyelonephritis kidney ulcers (24).

The standard course of antibiotic treatment
is 7 to 14 days, and urine culture should be
repeated 1 to 2 weeks after completion of
antibiotic treatment. Treatment failure may be
due to organisms, underlying
anatomical and functional disorders, or
immunodeficiency states. If there is no
response, blood and urine cultures should be
repeated immediately and possibly diagnostic
imaging. Antibiotic changes or surgical
intervention may be necessary (43).

resistant

Percutaneous catheter drainage (PCD) with
antibiotics is suitable for the treatment of
emphysematous pyelonephritis. PCD is used to
relieve pressure inside the kidneys and drain
the infection. If PCD fails to treat
emphysematous pyelonephritis, surgery to
remove the kidney (nephrectomy) should be
performed (44).

These sections provide information about the
diagnosis and treatment of pyelonephritis. The
following figures are examples of treatment and
diagnosis methods (Figures 7):
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such as appendicitis g

yeematous pyelonephritis_Janags

sidered for patients who do not «€%
Fopriate antibiotics within seventy
starting treatment

Figure 7: Examples of information about diagnosis and treatment

2. Usability evaluation of the educational
multimedia package

After designing the educational multimedia
package, this product was evaluated by various
experts (four kidney and wurinary tract
specialists health
information technology). The sample size in our
study was selected from kidney and urinary
tract specialists and experts of Sina Hospital

Urology Research Center, and convenience

and eight experts in

sampling was used at this stage to select the
sample size. Demographic characteristics of the

participants who took part in the usability
evaluation of the system are given in Figure 8.

The usability evaluation results for the
"suitability for education" domain based on the
isometric questionnaire 9241 part 10 are
presented in Table 1. This domain consists of
eight items with a minimum value of 4.2 and a
maximum value of 4.9. The item; "explanations
provided helps the user be more proficient in
using the system" had the highest mean value
and the lowest standard deviation.

Applied Health Information Technology 2021; 2(2): 17-31
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Male
Frequency Gender

49
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u Kidney and urinary tract specialist =~ mExperts

Figure 8: 'Participants' characteristics in usability evaluation

Table 1: Usability evaluation results

Domain Item Mean SD
It takes a long time for the user to learn how to use the system. 4.6 0.4
After not using the system for a long time, it is easy for the user to re-learn how 42 03
@ to use it. ' )
-§ = The explanations provided help the user to become more proficient in using the 49 01
S 5 system. b .
E > There is no problem learning the rules for connecting to the system. (Such as 48 0.2
N data entry) ) )
=T L . .
S® From the beginning, the user can use the system properly without asking 42 05
S colleagues for help. : :
3 The system encourages the user to test system performance by trial and error. 4.7 0.4
To use the system properly, many details must be remembered. 4.3 0.3
The system is easy to use. 4.6 0.5

Discussion

In this study, an educational multimedia
package was designed to educate patients with
educational package
introduces pyelonephritis, types of diseases,

pyelonephritis.  This

causes, ways of diagnosis, signs and symptoms,
and treatment. This package was designed by
AutoPlay Media Studio software and evaluated
for usability by four kidney specialists and eight
health information technology experts.
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The usability evaluation results indicate that
the item; "explanations provided helps the user
to be more proficient in using the system" had
the highest mean value (4.9) and the lowest
standard deviation (0.1). The participants'
satisfaction in the evaluation phase of the
training package (in general) has been
calculated with an average value of 4.53, which
is ata good level.

According to the findings, educational
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packages increase the quality of learning by
having features such as easy access and a large
amount of information. The educational
package can be prepared in the form of audio,
video, and multimedia. Preparing educational
booklets, posters and pamphlets are examples
of video training packages. In this research, an
educational package was prepared in the form
of multimedia. Educational = multimedia
packages in the field of education make it
possible for the user to learn science without
the presence of a teacher; the use of the
multimedia package is an excellent alternative
to face-to-face training (45).

Based on research results, increasing
knowledge is possible through the use of
various technologies such as websites and
portals, training packages, and intelligent
systems (a variety of information systems) (46-
51). Educational software has the advantage
over other training packages and allows user
interaction through a properly simulated
classroom. These software systems can
simultaneously provide users with text, sound,
and images (16, 52).

After reviewing some software packages,
AutoPlay Media Studio software was used in
this research. There are many software choices
to build an autorun, such as AutoRun Pro
Enterprise, Adobe Captivate, and AutoPlay
Menu Builder (53). In line with our study, in
these studies, powerful AutoPlay Media Studio
software has been wused to design the
educational package (54-55).

In the educational multimedia package
prepared in this research, the contents were
selected to be largely understandable to the
user and away from additional explanations in
simple language. The pages have different
wallpaper and appearance to create necessary
attractiveness for the user. For better learning,
related images have been placed on each
page. The manufacturer's specifications are
listed on one page. A menu list appears on one
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page, and clicking on any of them opens the
corresponding page.

There is also a back button at the bottom of
the pages that take the user back to the menu
list. Same as our study, in the training packages
developed by the Skills Center (56), the
contents are arranged in such a way that the
content presentation is clear and logical, the
information is good and organized, the
necessary definitions and examples are given in
the required places, and appropriate images
and examples are used. It also contains
information about the specifications of the
collector and producer, the titles of courses and
sections, tests and exams, examples, diagrams,
pictures, etc.

In some training packages, an audio file is
used as a background song or description audio
file, but no audio file is used in this educational
package. In this research, an educational
package was prepared to easily use it and have
access to different parts of the package. Unlike
the educational package designed in this
research, in the training packages developed by
the Skills Center (56), there are tests for the
users to measure their learning. In other words,
it enables user interaction.

In the study of Eghbeli et al. (57), same as
our study, the training program contents were
collected from the most up-to-date scientific
sources based on needs assessments and the
opinions of health education, diet, and
diabetes specialists to be simple and have
scientific credibility. Then, the contents of the
program were designed based on the
algorithm in the form of a multimedia training
package that a computer can run with
Windows 95 and higher. However, in contrast
to the educational package designed by our
team, the main format of the program was
written in Delphi, but other software was
used to prepare videos, images, graphics,
slides, text, sound, and music (57).
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In line with the present study, in the training
package designed for pyelonephritis patients,
the clinical information that has been provided
to inform patients are complete, and
various aspects are taught to patients (58).
Our study does not mention how to prevent
pyelonephritis, but measures to prevent
this disease are mentioned on the Vali-asr
Educational and Medical Center website. Some
of the mentioned measures include drinking
large amounts of fluids, urinating frequently,
emptying the bladder after intercourse, and not
using female products in the genital area.

In a study by Nezlena et al, a digital
education package was designed to educate the
elderly. In comparison with our study, the
information contents of this package were
extracted using previous studies, guidelines,
and lifestyle of the elderly, and a questionnaire
was used to evaluate the overall content of the
training package, graphics, design, color, font
size, user satisfaction and their acceptance
level (59).

In some training packages, an audio file is
used as a background song or description audio
file, but no audio file is used in this educational
package. This package includes contents that
are thought to be needed by the user, and no
survey was conducted to determine the content
of the training package. However, in the training
package prepared by Romeu Andre Piertiz, the
contents of the training package have been
collected from the most up-to-date scientific
sources based on previous needs assessments
and the opinions of experts (60).

This study had several strengths and
methodological limitations. Strengths included
searching four important databases with
keywords, which led to the related number of
articles. The first limitations of this study were
that articles in the non-English language are not
included. The second limitation of this study
was that some renal and urinary tract
specialists did not cooperate to complete the
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usability evaluation questionnaire. As a result,
we had to meet more people to complete the
questionnaire.

Conclusion

Pyelonephritis is a kidney infection caused by a
urinary tract infection that causes edema and
kidney failure. Awareness of this disease and its
causative factors can be effective in preventing
the complications of this disease.

In this study, pyelonephritis and its cause,
types of pyelonephritis, and related diagnosis
and treatment methods were studied, and a
multimedia training package was prepared to
inform people about this disease.

According to the evaluation phase results, the
participants' general opinion about the usability
of the multimedia training package is at a
"good" level. Multimedia educational packages
are superior to traditional training methods, as
they increase the quality of learning due to their
easy access and not being limited to a specific
time and place.

Disclaimer statements

o Conflict of Interests: None

¢ Financial Support or sponsorship: None

¢ Protection of Human and Animal Subjects: Not
Applicable.

e Authors' contributions: Authors LS/MB/SR
wrote the first draft of the manuscript. Authors
LS/ MB/JF/ SR performed data collection, analysis,
and extracted main characteristics. All authors
(SR/LS/MB/JF)  reviewed, provided
feedback. All authors read and approved the final

critical

manuscript.

References

1.Chivima B. Pyelonephritis. Nursing standard (Royal
College of Nursing (Great Britain): 1987). 2014;
28(23):61.

2.Choong FX, Antypas H, Richter-Dahlfors A.
Integrated Pathophysiology of Pyelonephritis.
Urinary Tract Infections: Molecular Pathogenesis
and Clinical Management. 2017:503-22.

3.Craig WD, Wagner BJ, Travis MD. Pyelonephritis:
radiologic-pathologic  review.  Radiographics.



Shahmoradi L, et al.

2008;28(1):255-76.

4.Johnson JR, Russo TA. Acute pyelonephritis in
adults. New England Journal of Medicine.
2018;378(1):48-59.

5.Azami M, Jaafari Z, Masoumi M, Shohani M, Badfar
G, Mahmudi L, et al. The etiology and prevalence of
urinary tract infection and asymptomatic
bacteriuria in pregnant women in Iran: a
systematic review and Meta-analysis. BMC
Urology. 2019;19(1):43.

6.Kleeman CR, Hewitt W, Guze LB. Pyelonephritis.
Journal of the American Medical Association.
1960;173(3):257-9.

7.Kolman KB. Cystitis and pyelonephritis: diagnosis,
treatment, and prevention. Primary Care: Clinics in
Office Practice. 2019;46(2):191-2.+ Y

8.Neumann [, Moore P. Pyelonephritis (acute) in
non-pregnant women. BM] Clin Evid.
2014;2014:0807.

9.Ramakrishnan K, Scheid DC. Diagnosis and
management of acute pyelonephritis in adults.
American family physician. 2005;71(5):933-42.

10. Kim B, Myung R, Kim ], Lee M-j, Pai H.
Descriptive epidemiology of acute pyelonephritis
in Korea, 2010-2014: population-based study.
Journal of Korean medical science. 2018; 33(49):
e310.

11. Ghazvini H, Taheri K, Edalati E, Miri A, Sedighi
M, Mirkalantari S. Virulence factors and
antimicrobial  resistance in  uropathogenic
Escherichiacoli strains isolated from cystitis and
pyelonephritis. Turkish journal of medical
sciences. 2019;49(1):361-7.

12. Nilashi M, Ahmadi H, Manaf AA, Rashid TA,
Samad S, Shahmoradi L, et al. Coronary heart
disease diagnosis through self-organizing map and
fuzzy support vector machine with incremental
updates. International Journal of Fuzzy Systems.
2020:1-13.

13. Shahmoradi L, Karami M, Farzaneh-nejad A.
Auditing knowledge toward leveraging
organizational I1Q in healthcare organizations.
Healthcare informatics research. 2016;22(2):110.

14. Torabi M, Safdari R, Shahmoradi L. Health
information technology management. Tehran:
Jafari. 2010:50-1.

15. Kellermann AL, Jones SS. What it will take to
achieve the as-yet-unfulfilled promises of health
information technology. Health affairs.
2013;32(1):63-8.

16. Hosseini MM, Safdari R, Shahmoradi L,
Javaherzadeh M. Better diagnosis of acute
appendicitis by using artificial intelligence. ISM].
2017;20(4):339-48.

17. Cloete E. Electronic education system model.
Computers & education. 2001;36(2):171-82.

18. Okarska-Napierata M, Wasilewska A, Kuchar E.

29

Urinary tract infection in children: Diagnosis,
treatment, imaging-Comparison of current
guidelines. Journal of pediatric urology.
2017;13(6):567-73.

19. WHO. Target product profiles for needed
antibacterial agents: enteric fever, gonorrhoea,
neonatal sepsis, urinary tract infections and
meeting report. 2020.

20. Ahmadi M, Rezaei H, Shahmoradi L. Electronic
health record: structure, content, and evaluation.
Tehran: Jafari Publication. 2008.

21. Ahmadi M, Shahmoradi L, Barabadi M, Hoseini
F. Usability evaluation of hospital information
systems based on isometric 9241. 2011.

22. Shahmoradi L, Ahmadi M, Haghani H.
Determining the most important evaluation
indicators of healthcare information systems
(HCIS) in Iran. Health Information Management
Journal. 2007;36(1):13-22.

23. Ahmadi M, Shahmoradi L, Haghani H. Six main
stages evaluation of health information systems.
Journal of Health Administration. 2007;10(28):15-
24.

24. Kolman KB. Cystitis and Pyelonephritis. Urology,
An Issue of Primary Care: Clinics in Office Practice,
E-book. 2019;46(2):191.

25. Warren JW, Abrutyn E, Hebel JR, Johnson ]R,
Schaeffer AJ, Stamm WE. Guidelines for
antimicrobial treatment of uncomplicated acute
bacterial cystitis and acute pyelonephritis in
women. Clinical Infectious Diseases.
1999;29(4):745-59.

26. Scholes D, Hooton TM, Roberts PL, Gupta K,
Stapleton AE, Stamm WE. Risk factors associated
with acute pyelonephritis in healthy women.
Annals of internal medicine. 2005;142(1):20-7.

27. Kimmelstiel P, Kim O], Beres JA, Wellmann K.
Chronic pyelonephritis. The American journal of
medicine. 1961;30(4):589-607.

28. Bailey R. The relationship of vesicoureteric
reflux to urinary tract infection and chronic
pyelonephritis-reflux nephropathy. Clinical
nephrology. 1973;1(3):132-41.

29. TangH, LiC, Yen M, Chen Y, Wann S, Lin H, et al.
Clinical  characteristics of emphysematous
pyelonephritis .Journal of  microbiology,
immunology, and infection. 2001;34(2):125-30.

30. Lin W-R, Chen M, Hsu J-M, Wang C-H.
Emphysematous pyelonephritis: patient
characteristics and management approach.
Urologia internationalis. 2014;93(1):29-33.

31. Heimer SR, Rasko DA, Lockatell CV, Johnson DE,
Mobley HL. Autotransporter genes pic and tsh are
associated with Escherichia coli strains that cause
acute pyelonephritis and are expressed during
urinary tract infection. Infection and immunity.
2004;72(1):593-7.

Applied Health Information Technology 2021; 2(2): 17-31



30 Educational Multimedia Package for Patients with Pyelonephritis

32. Roberts JA. Etiology and pathophysiology of
pyelonephritis. American Journal of Kidney
Diseases. 1991;17(1):1-9.

33. Firoozeh F, Saffari M, Neamati F, Zibaei M.
Detection of virulence genes in Escherichia coli
isolated from patients with cystitis and
pyelonephritis. International Journal of Infectious
Diseases. 2014;29:219-22.

34. Pinson AG, Philbrick JT, Lindbeck GH, Schorling
JB. Fever in the clinical diagnosis of acute
pyelonephritis. The American journal of
emergency medicine. 1997;15(2):148-51.

35. Lane DR, Takhar SS. Diagnosis and management
of urinary tract infection and pyelonephritis.
Emergency medicine clinics. 2011;29(3):539-52.

36. Ghiringhelli L, Lepore G, Mattaini R, Caronno E,
Caretta E. The diagnosis of chronic pyelonephritis
in internal medicine.  Minerva  Medica.
1981;72(18):1131-8.

37. Renatay, Jassar H, Katz R, Hochberg A, Nir R-R,
Klein-Kremer A. Urinary concentration of
cytokines in children with acute pyelonephritis.
European journal of pediatrics. 2013;172(6):769-
74.

38. McMurray BR, Wrenn KD, Wright SW. The
usefulness of blood cultures in pyelonephritis. The
American journal of emergency medicine.
1997;15(2):137-40.

39. Parenti G, Passari A. Acute pyelonephritis. Role
of diagnostic imaging. La Radiologia Medica.
2001;101(4):251-4.

40. Bergeron MC. Treatment of pyelonephritis in
adults. Medical Clinics of North America.
1995;79(3):619-49.

41. Millar LK, Wing DA, Paul RH, Grimes DA.
Outpatient treatment of pyelonephritis in
pregnancy: a randomized controlled trial.
Obstetrics & Gynecology. 1995; 86(4 Pt 1):560-4.

42. Ward G, Jorden RC, Severance HW. Treatment of
pyelonephritis in an observation unit. Annals of
emergency medicine. 1991;20(3):258-61.

43. McCabe WR, Jackson GG. Treatment of
pyelonephritis: bacterial, drug and host factors in
success or failure among 252 patients. New
England Journal of Medicine. 1965;272(20):1037-
44.

44. Chen M-T, Huang C-N, Chou Y-H, Huang C-H,
Chiang C-P, Liu G-C. Percutaneous drainage in the
treatment of emphysematous pyelonephritis: 10-
year experience. The Journal of urology.
1997;157(5):1569-73.

45. Bieri FA, Gray DJ, Williams GM, Raso G, Li Y-S,
Yuan L, et al. Health-education package to prevent
worm infections in Chinese schoolchildren. New
England Journal of Medicine. 2013;368(17):1603-
12.

46. Mahmoudvand Z, Kamkar M, Shahmoradi L,

Applied Health Information Technology 2021; 2(2): 17-31

Nejad AF. Determination of minimum data set
(msd) in echocardiography reporting system to
exchange with ' 'iran's electronic health record
(ehr)  system. Acta Informatica  Medica.
2016;24(2):116.

47. Shahmoradi L, Safdari R, Piri Z, Mahmodabadi
AD, Shahmoradi S, Nejad AF. Knowledge sharing as
a powerful base for management: Barriers and
solutions. The health care manager.
2017;36(2):176-83.

48. Nilashi M, Ahmadi H, Shahmoradi L, Salahshour
M, Ibrahim O. A soft computing method for
mesothelioma disease classification. Journal of Soft
Computing and Decision Support Systems.
2017;4(1):16-8.

49, Safdari R, Shahmoradi L, Ebrahimi M. Minimum
data set of anatomical pathology information
system from the perspective of experts. Journal of
Payavard Salamat. 2015;9(3):300-14.

50. Hajavi A, Piri Z, Shahmoradi L, Asadi N,
Kheradmandi S, Oveisi M, et al. A survey on
completeness of inpatient informed consent forms
in the three treatment-teaching centers in Iran
University of Medical Sciences (IUMS). Journal of
health administration. 2008;11(32):55-62.

51. Nilashi M, Ibrahim O, Ahmadi H, Shahmoradi L,
Samad S, Bagherifard K. A recommendation agent
for health products recommendation using
dimensionality reduction and prediction machine
learning techniques. Journal of Soft Computing and
Decision Support Systems. 2018;5(3):7-15.

52. Forbat L, Robinson R, Bilton-Simek R, Francois
K, Lewis M, Haraldsdottir E. Distance education
methods are useful for delivering education to
palliative caregivers: A single-arm trial of an
education package (PalliativE Caregivers Education
Package). Palliative medicine. 2018;32(2):581-8.

53. Jannah M, Copriady ], Rasmiwetti R.
Development of Interactive Learning Media using
Autoplay Media Studio 8 for Colloidal Chemistry
Material. Journal of Educational Sciences.
2019;3(1):132-44.

54. Abbasi S, Moeini M, Shahriari M, Ebrahimi M,
Khoozani EK. Designing and manufacturing of
educational multimedia software for preventing
coronary artery disease and-its effects on
modifying the risk factors in patients with
coronary artery disease. Electronic Journal of
General Medicine. 2018;15 (3))

55. Dehkordi SM, Okhovat F, Karimiankakolaki Z.
Designing a Clinical Trial Protocol about the Impact
of Family-Based Multimedia Education Based on
Telephone Tracking (Tele Nursing) to Improve the
Quality of Life and Self-Efficacy in Patients with
Myocardial Infarction. International Journal of
Surgery Protocols. 2021;25(1):92.

56. Skill Center [Available from: www.iskill.ir].



Shahmoradi L, et al.

57. Eghbeli Y. Design and Evaluation of a Diabetes
Multimedia Educational Package: Tarbiat modares
University.

58. Huang J-J, Tseng C-C. Emphysematous
pyelonephritis: clinicoradiological classification,
management, prognosis, and pathogenesis.
Archives of Internal Medicine. 2000; 160(6):797-
805.

31

59. Ali NM, Shahar S, Kee YL, Norizan AR, Noah
SAM. Design of an interactive digital nutritional
education package for elderly people. Informatics
for health and social care. 2012;37(4):217-29.

60. Pieritz RA, Mendes R, da Silva RF, Maliska CR.
CFD studio: An educational software package for
CFD analysis and design. Computer Applications in
Engineering Education. 2004;12(1):20-30.

Applied Health Information Technology 2021; 2(2): 17-31



