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SUMMARY - This research was carried out to adapt the Symptom Screening in Pediatrics Tool
for Turkish children with cancer aged 4-7 years, and to evaluate its validity and reliability. This study,
which was descriptive and methodological, was conducted on 159 children receiving cancer treatments
between June 2021 and December 2021. Data collection tools included a socio-demographic form
and the Symptom Screening in Pediatrics Tool for children aged 4-7 years (mini-SSPedi). Data were
analyzed using Cronbach’s alpha, factor analysis, and item-total score analysis. There were 15 items on
the mini-SSPedi, and it had one dimension. The results of the exploratory factor analysis indicated that
total factor loading was >0.30 and that the Kaiser-Meyer-Olkin value was 0.831. The confirmatory
factor analysis indicated that the fit indices were y*/sd: 1.739 (p=0.000), GFI 0.895, CFI 0.919, TLI
0.897, RMSEA 0.068 and SRMR 0.064. Cronbach’s alpha coeflicient of the total scale was 0.846. The
correlation between the items and total scale score ranged between 0.411 and 0.749. The mini-SSPedi
was found to be a valid and reliable scale for the Turkish sample. The mini-SSPedi can contribute to

determination of symptom screening in children with cancer aged 4-7 years.
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Introduction

Although medical developments in pediatric
oncology continue, childhood cancers remain a life-
threatening chronic disease?. The care support needed
by patients for their current condition and problems
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should not be overlooked due to the attention on
cancer diagnosis and treatment. The progression of
cancer or the management of symptoms that occur
due to cancer treatment is an important issue while
trying to prolong the life of the patient®.

The methods that are employed in cancer treatment
improve the recovery rates, but they can also cause the
child and his/her family to experience undesirable
results. Cancer treatment may result in many
unwanted symptoms in children. These symptoms
are thrombocytopenia, leukopenia, anemia, nausea,
vomiting, weight loss, constipation, diarrhea, fatigue,
stomatitis, neutropenia, and fever*®.
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Symptom management is an important domain
since the symptoms occurring in cancer patients
affect the maintenance of treatment, quality of life,
morbidity and mortality. This domain has an extremely
important place in determining the effectiveness of
care and creating evidence-based practice guidelines,
as well as making it possible to be creative in patient
care and to make significant changes in the patient’s
quality of life”®.

Symptom screening scales (predominantly pain
and quality of life) in children with cancer mostly
address children aged eight years and over’. 'The
appropriateness of symptom reporting tools for
children with cancer younger than eight years of age
is much less known. There is no measurement tool in
the Turkish literature that can be used in symptom
screening for children with cancer aged 4-7 years.

The aim of this research was to test the validity
and reliability of the Symptom Screening in Pediatrics
Tool for children aged 4-7 years (mini-SSPedi), which
was developed by Tomlinson e a/' and can be used
in children who are aged 4-7 years and receive cancer
treatment in Turkey.

Research questions

* Is the symptom screening in pediatrics tool (mini-

SSPedi) a valid scale for Turkish community?

* Is the symptom screening in pediatrics tool (mini-

SSPedi) a reliable scale for Turkish community?

Subjects and Methods

Type of the study

This descriptive and methodological study was
conducted to test the validity and reliability of the
Turkish version of the mini-SSPedi scale. Ethics
approval for the study was received from the University
Faculty of Medicine Non-Interventional Research

Ethics Committee (no. 51056 as of October 13,2021).

Sample and population of the study

'The study was carried out from June to December
2021 and included patients with malignancy aged 4
to 7 years who were admitted to the Hematology-
Oncology Department or outpatient clinic of a
children’s hospital and followed up. A suggested way for
sample calculation while developing scales is to apply
3 rules, namely, the 5s, 10s, and 100s rule. Accordingly,
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the researcher needs to recruit at least 5 individuals
per item to conduct factor analysis. In cases where
reaching the sample is not problematic, the count of
subjects per item should be 10'>%. Accordingly, the
sample size was calculated as 150 by recruiting 10
cancer patients per item to carry out the validity and
reliability study of the mini-SSPedi tool (15 items). To
identify the invariance feature of the tool more clearly,
159 cancer patients in total were included in the study
sample.

'The study inclusion criteria were as follows:
- being able to speak and understand Turkish,
- children with cancer aged 4-7 years,
- receiving cancer treatment, and
- parental consent to participate in the study on a
voluntary basis.

Exclusion criteria were:
- illness severity, and
- cognitive disability or other impairment.

Data collection instruments

Data collection tools included a Descriptive
Information Form and the mini-SSPedi.

Descriptive information form

This form has eight questions about the child’s
age, gender, family type, income level, diagnosis, time
elapsed since the first diagnosis, relapse status, and
type of treatment received.

The symptom screening in pediatrics tool (mini-
SSPedi)
This scale was developed by Tomlinson ez al'. It is a
15-item 3-point Likert-type scale (not bothered at all,
0; slightly bothered, 1; and extremely bothered, 2), and
responses are marked according to facial expressions
in each item of the scale asked to children. The scales
tested were all pictorial and based on the Wong-Baker
FACES pain scale', Faces Pain Scale-Revised”, and
Pieces of Hurt (Poker Chip tool)™*. Cronbach’s alpha
value of the scale was not reported in the original

study™.

Data assessment

In the study, data on 159 patients were analyzed
using IBM SPSS Statistics 25 and IBM SPSS AMOS
20 software packages. Descriptive statistics (n, %)
were presented for categorical variables. The content

validity index (CVI) and content validity ratio (CVR)

were calculated during assessment of the scores that
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were given by the experts. Within the scope of validity
and reliability analyses of the scale, first, explanatory
factor analysis (EFA) and confirmatory factor analysis
(CFA) studies were conducted. Finally, reliability
analysis (Cronbach’s alpha) was performed to find out
internal consistency of the factors. Pearson correlation
analysis was used for item-total score analysis. On data
analysis, p=0.05 was accepted as the margin of error.

Ethical considerations

First, permission of the author who developed the
scale was obtained via an email to conduct the Turkish
validity and reliability study of the scale. The study
was approved by the University Non-Interventional
Research Ethics Committee (date: October 13, 2021;
issue: 51056). Written institutional permission of the
Children’s Hospital was obtained. In addition, the
children and parents who were included in the study
were informed about the purpose of the research, and
their written and verbal consent was obtained.

Steps of research

The validity and reliability studies of the scale were
conducted based on the following steps:

Language validity of the scale

While translating the scale items into Turkish,
considering the use of the most appropriate sentence
structure and idioms in the language, in the first phase,
the scale was translated from its original language
to Turkish separately by two faculty members of the
Department of Child Health and Diseases Nursing
who were fluent in Turkish and English,and a translator
who had a good command of English. Later, these
translations were evaluated by the researchers, and the
Turkish form of the scale was rearranged. This form
was translated back into English by an independent
expert linguist. After necessary corrections, the
translation phase was finalized with adaptation of the
measurement tool to Turkish and its equivalence with
the English original.

Scope validity of the scale

After translation of the scale from English to
Turkish, it was submitted to the opinions of experts
for content validity. A total of nine specialists from the
fields of Child Health and Diseases Nursing, Internal
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Medicine Nursing, and Medicine were consulted.
Experts were requested to assess each item in terms
of its appropriateness and intelligibility. In the Davis
technique, each item on the scale is evaluated by
using four options: 1) not appropriate; 2) somewhat
appropriate; 3) appropriate; and 4) completely
appropriate. The experts were requested to score each
statement with scores ranging from 1 to 4 and state
their opinions and recommendations for each item. The
items were revised and necessary modifications were
made based on the feedback received from the experts.
Eventually, 15 items of the scale were modified in
terms of linguistic features and expressions according
to the recommendations of the experts.

The CVI was employed to assess expert opinions.
For each item, CVI was estimated by finding the mean
value of the CVR to find out if the experts evaluated a
given item essential. The CVT of each item is obtained
by dividing the count of experts choosing one of the
following options: (a) appropriate or (b) needs a slight
revision, by the total count of experts. Since the count
of experts was nine, it was concluded that items with
a CVR value greater than 0.75 met the necessary
criteria’®. In our study, the item-level CVI was found
to be between 0.88 and 1.00, and the total CVI value
was 0.984. Regarding the content validity of the scale,
a statistically significant result was found (p<0.005)
because CVI>CVR was achieved.

Preliminary test

After achieving the goodness-of-fit for inter-rater
agreement, the scale was piloted on 10 children. The
intelligibility of the scale was found to be adequate
in the pilot application, and then it was applied to
the whole sample for assessment of its validity and

reliability.

Results

The mean age of 159 study participants was
5.77+1.11 (min=4, max=7) years, 63.5% were male,
48.4% had an extended family, 78.6% had equal income
and expenditures, and 53.5% had been diagnosed
with hematologic malignancy. It was determined that
87.4% of the participants did not have a relapse and
that the mean time elapsed from the diagnosis was

16.54+13.65 (min=1, max=76) days (Table 1).
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Table 1. Characteristics of study patients

Variable n %
Female 58 36.5
Gender
Male 101 63.5
Core 74 46.5
Family type Extended 77 48.4
Broken 8 5.0
Good 2 1.3
Perceived economic level Middle 125 78.6
Poor 32 20.1
Hematologic 85 53.5
Diagnosis
Oncologic 74 46.5
Yes 20 12.6
Status of relapse
No 139 87.4

Mean age 5.77+1.11 (min 4, max 7) years

Mean time elapsed after diagnosis 16.54£13.65 (min 1, max 76) days

Tuble 2. Results of exploratory factor analysis (N=159)

Item Factor loading
1) Feeling sad 0.487
2) Feeling scared or worried 0.723
3) Feeling cranky or angry 0.758
4) Forgetting things 0.312
5) Changes in how you look 0.553
6) Feeling tired 0.673
7) Mouth sores 0.547
8) Headache 0.450
9) Hurt or pain (other than headache) 0.533
10) Hands or feet falling asleep or tingling 0.339
11) Throwing up or feeling like you may throw up 0.725
12) Feeling more or less hungry than you usually do 0.788
13) Food tastes different 0.762
14) Constipation (hard to poop) 0.340
15) Diarrhea (watery, runny poop) 0.477

Kaiser-Meyer-Olkin coefficient=0.831; Bartlett’s test x*(105)=826.632; p=0.000

Explained variance (%)=34.424; eigenvalue(A)=5.164
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Validity
Construct validity

Construct validity of the scale was determined by

exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA).

Results of EFA
After applying EFA, principal component analysis

was conducted as a factor extraction method. The
Kaiser-Meyer-Olkin (KMO) test was used to find
out the appropriateness of the sample to examine the
factor structure, and Barlett’s test was employed to
determine whether factor analysis could be performed
on the scale?.

Before the application of the EFA, the KMO
method was employed to test the appropriateness
of the sample size for factorization. Accordingly, the
value of KMO was determined as 0.831. Therefore,
it was determined that the sample size was ‘perfectly
appropriate’ for conducting factor analysis'™. In
addition, examination of the results of Bartlett’s test
of sphericity indicated that the ¥* value was significant
(%%(105)=826.632; p<0.01). As a result, it was
accepted that the data indicated a multivariate normal
distribution (Table 2).

As a result of EFA, it was seen that there was a
component with an eigenvalue greater than 1 (5.164)
for 15 items. This component was calculated to
contribute to the total variance by 34.424% (Table 2).

In the EFA performed to reveal the factor pattern
that the scale had in scale adaptation studies, the
accepted level for factor loading values was determined
as 0.300%. The factor loadings of the scale were
determined to vary from 0.312 to 0.788 in the present
study (Table 2).

Results of CFA

The measurement model that was established to
verify the structure consisting of 15 items and a single
factor was analyzed. According to CFA, the result of
the structural equation model of the scale was found
to be significant at p=0.000, and the 15 items making
up the scale were related to the whole scale structure.
The analysis result indicated that the model did not
show enough fit, so model improvement studies were
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carried out. First of all, the reduced y? values were
examined for possible changes to be made in the
model by examining the table of modification indices.
While the improvement was being made, the variables
reducing the fit were identified, and novel covariances'
were created for residual values that had high values
of covariance (e2-e3, e4-el10, e5-e8, e7-e8, e7-e10,
e10-e14, el4-el5). According to the measurement
model, the items of the measurement model that
was validated with 15 items and the standardized
regression coeflicients of the paths on the one-way
arrows, in other words, factor loads, were evaluated,
and it was determined that there was no factor load
value below 0.226. Figure 1 shows factor loadings of
all items, which varied from 0.781 to 0.226.

The goodness-of-fit indices of the mini-SSPedi
scale were as follows: ¥*=1.739 (p=0.000); GFI, 0.895;
CFI1,0.919; TLI, 0.897; AGFI, 0.849; RMSEA, 0.068,
and SRMR, 0.064 (Table 3).

Reliability

As seen in Table 4, Cronbach’s alpha value of the
scale (15 items) was determined as 0.846. The alpha
coeflicient is a criterion of the homogeneity of the
items on a measurement tool. If the alpha coeflicient
of the scale is high, it can be interpreted that “the items
on the scale are coherent with each other and that
they examine the elements of the same feature, that
is, all items work in harmony”. As a result, if the alpha
coeflicient is high, the answers given by respondents to
the items on a scale are coherent with each other and
the items are consistent with the conceptual structure
of the scale. It is stated that a Cronbach’s alpha value
greater than 0.70 is enough for reliability’®*. In this
case, it was determined that the scale had a high
reliability.

Item—total score analysis of the scale

The item-total score analysis shows correlation
between the score of each item on a scale and the total
score obtained from that scale. It shows if the items on
a scale measure the intended quality?? This value is
recommended to be greater than 0.20 and as close to
1.0 as possible®. In the present study, the correlation
between the items and the total scale score was found
to vary from 0.411 to 0.749 (Table 4).
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Table 3. Fit indices and goodness-of~fit values of the measurement model

Fit index Fit index value Perfect fit value Acceptable fit value
¥*/sd 1.739 <3 <5

GFI 0.895 20.90 20.85

CFI 0.919 20.97 20.85

TLI 0.897 20.95 20.85

AGFI 0.849 20.90 20.85

RMSEA 0.068 <0.08 <0.10

SRMR 0.064 <0.05 <0.10

GFI = Goodness of Fit Index; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; AGFI = Adjusted Goodness of Fit Index;
RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Square Residual

Tuble 4. Results of reliability analysis and correlations of the item~total score (N=159)

Item x = SD Item-total score correlation (r)*
Item 1 2.12+0.54 0.474
Item 2 2.22+0.65 0.663
Item 3 2.10£0.70 0.721
Item 4 1.50+0.77 0.411
Ttem 5 1.77+0.72 0.574
Item 6 2.38+0.57 0.640
Ttem 7 1.79+0.67 0.569
Item 8 1.32+0.59 0.483
Item 9 2.3020.64 0.501
Item 10 1.55+0.77 0.452
Ttem 11 2.25+0.65 0.667
Ttem 12 1.96+0.73 0.749
Item 13 2.07+0.75 0.718
Ttem 14 1.74+0.85 0.411
Ttem 15 1.70+0.81 0.509
Total scale Cronbach 0=0.846

*p<0.001; SD = standard deviation
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Fig. 1. Measurement model of the scale.

Discussion

‘The mini-SSPedi tool was first developed by Dupuis
et al. for the 8-18 age group?, and later Tomlison ez
al. conducted a preliminary study on children aged
4-7 years'. Reliability studies of the proxy-SSPedi
and mini-SSPedi in pediatric patients aged 2-7
years receiving cancer treatments was conducted by
Tomlison ez al®. The Turkish adaptation study was
conducted upon the statement of Tomlison and Sung,
who developed the tool, that there was no problem in

conducting Turkish validity and reliability study**%.
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In this study, the item-based content validity index
value was found to vary from 0.88 to 1.00 and the
total content validity index value was 0.984. In the
literature, it is recommended that the item and scale-
based content validity index value should be above
0.80. An index value above 0.80 indicates inter-rater
agreement®. The item and scale-based content validity
indices in this study were over 0.80 and this indicated
that inter-rater agreement was achieved and that the
tool measured the intended feature sufficiently.
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To ensure the construct validity of a scale, the
suitability and adequacy of data for factor analysis
should be evaluated by performing the Bartlett’s
sphericity test and KIMO analysis. To conduct factor
analysis, the result of the Bartlett’s sphericity test
must be at a statistically significant level. It is also
emphasized that the KIMO value should be 0.60 and
above?”. The EFA results given in Table 2 showed that
the sample size of the study was enough to perform
factor analysis. It was found that the sample size in
the study in which the original scale was developed by
Tomlinson e# al. was less than in the present study’’.

One of the important indicators of achieving
construct validity in scale development, validity, and
reliability studies is the rate of explained variance.
Although it is recommended that this rate should be
above 40%?", various sources emphasize that 30% or
higher is an acceptable level?**. The rate of explained
variance in this study was 34.42%, indicating an
adequate construct validity level (Table 2).

'The main purpose of factor analysis is to reduce
dimensions. The purpose of EFA, which is the most
common application of dimension reduction, is to
make the data set easier to explain by making it smaller.
In the literature, it is recommended that the item
factor load should be 0.30 or above. It is emphasized
that items with a factor load below 0.30 should be
removed from the scale®. In this study, factor loads
of the scale items were found to be greater than 0.30
(Table 2), which showed that the factor structure of
the measurement tool was strong.

According to recommendations, CFA should
be used to analyze the factor structure shown by
EFAR23, As a result of CFA, the one-dimensional
structure of the scale was confirmed. According to
the literature, model fit indices that are greater than
0.85 are recognized as a sign of an acceptable level of
fit. Also, it is highlighted that an ¥*/df value less than
five and a Root Mean Square Error of Approximation
(RMSEA) value less than 0.10 are acceptable". In
this study, it was determined that the fit indices were
consistent with the acceptable values suggested in the
literature (Table 3). Since the results of CFA were not
given in the study of the original scale, they could not
be compared!*.

Cronbach’s alpha shows whether items on a scale
measure the same feature. It also shows if the items on
the scale are related to the subject that is intended to be
measured. In the literature, it is emphasized that this
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value should be between 0.60 and 1.00%". In this study,
it was determined that Cronbach’s alpha of the scale
was 0.846, the items adequately measured symptoms of
children who had cancer and were aged 4-7 years, and
that the symptom screening tool was highly reliable.
Cronbach’s alpha coeflicient of the mini-SSPedi scale
for the 8-18 age group was found to be 0.83%. In the
study where reliability analysis of mini-SSPedi was
conducted on children aged 6-7 years receiving cancer
treatment, the internal consistency coeflicient (ICC)
was recorded as 0.83 and 0.85, which was similar to
this study*.

Another analysis suggested to be performed in
scale validity and reliability studies is item-total score
analysis. This analysis is used to investigate whether
the items on a scale measure the desired variable. Thus,
the correlation between the scores on the scale items
and the total scale score is revealed®. Although a value
greater than 0.20 is acceptable, in many studies in the
literature it is recommended to be 0.30 and above. It
is emphasized that these values should be positive and
as close to 1.0 as possible’. In this study, the values
were found to be greater than 0.30 and a positive
relationship was determined (Table 4).

Limitations

A limitation of the study was that the test-retest
procedure could not be performed in the study.
Another limitation of the study was that the study was
conducted in a single center.

Conclusions

The mini-SSPedi: Symptom Screening in Pediatrics
was found to be a reliable and valid measurement
instrument for the Turkish sample. It can contribute to
symptom screening in children with cancer aged 4-7
years. In addition, researchers will be able to use the
mini-SSPedi symptom screening tool in a variety of
national and cross-cultural studies. Health professionals
(pediatric nurses, doctors, etc.) working in pediatric
hematology and pediatric oncology departments in
Turkey will have access to a measurement instrument
which can be employed to identify, manage, and assess
daily symptoms in children who are aged 4-7 years
and are receiving cancer treatment. In addition, nurses
will have access to a reliable and valid instrument that
allows evaluation of undesirable symptoms in patient
care before and after care with a scale of faces.
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Moreover, this screening tool can be used not only

by health professionals but also by primary caregivers

of the child.

this study.
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Appendix 1. Turkish form of the mini-SSPedi: Symptom Screening in Pediatrics

bize bildirir misin?

Asagidaki sikayetlerden her birinin bugiin seni rahatsiz etme derecesini en iyi tarif eden yiiz ifadesini gostererek

Hig rahatsiz
etmedi

Orta diizeyde
rahatsiz etti

Son derece
rahatsiz etti

:

Q

Uzgiin hissetme

Korkmus veya endigeli hissetme

Huysuz veya kizgin hissetme

Bir seyleri unutma

Nasil gortiindugiinle ilgili degisiklikler

Yorgun hissetme

Ag1z yaralar

Bas agris1

Act ya da agr1 (bas agris: diginda)

Ellerde veya ayaklarda uyusma veya

karincalanma

Kusma ya da kusacakmig gibi hissetme

hissetme

Normale gore daha ¢ok veya daha az ag

Yemeklerin tadinin farkli olmas:

Konstipasyon/kabizlik (zor kaka yapma)

Diyare/ Tshal (sulu, akip giden kaka yapma)

©©©©©o©©©©©©©©©®

Ol0|0]O |00 1000|0000 |0]0

@Q@QQQQ@QQQ@QQQ@@

Son zamanlarda seni rahatsiz eden diger durumlari anlatirsan sevinirim
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Sazetak

TURSKO ISTRAZIVANJE VALJANOSTI I POUZDANOSTI INSTRUMENTA ZA PROBIR NA SIMPTOME
(MINI-SSPedi) KOD DJECE LIJECENE ZBOG RAKA U DOBI OD 4-7 GODINA

H. Zengin, A. Akdeniz Kudubesi G. Ozalp Gerceker

Cilj ovog istrazivanja bio je prilagoditi Instrument za probir na simptome u pedijatriji za tursku djecu s rakom u dobi
od 4-7 godina te procijeniti njegovu valjanost i pouzdanost. Ova deskriptivna i metodoloska studija provedena je na 159
djece lijecene zbog raka od lipnja 2021. do prosinca 2021. godine. Primijenjeni alati za prikupljanje podataka bili su socio-
demografski obrazac i Instrument za probir na simptome (Symptom Screening in Pediatrics Tool, mini-SSPedi) za djecu u dobi
od 4-7 godina. U analizi podataka primijenjeni su Cronbachov alfa, faktorska analiza i analiza stavaka-ukupnog zbroja. Na
mini-SSPedi bilo je 15 stavaka i jedna dimenzija. Rezultati eksploratorske faktorske analize pokazali su ukupno faktorsko
opterecenje >0,30, dok je Kaiser-Meyer-Olkinova vrijednost bila 0,831. Konfirmatorna faktorska analiza pokazala je sljedece
vrijednosti indeksa spremnosti ¥*/sd: 1,739 (p=0,000), GFI 0,895, CFI 0,919, TLI 0,897, RMSEA 0,068 i SRMR 0,064.
Cronbachov alfa koeficijent za ukupnu ljestvicu bio je 0,846. Korelacija izmedu stavaka i ukupnog zbroja ljestvice kretao se
od 0,411 do 0,749. Dakle, utvrdeno je da je mini-SSPedi valjana i pouzdana ljestvica za turski uzorak djece. Mini-SSPedi
moze doprinijeti odredivanju probira na simptome u djece s rakom u dobi od 4-7 godina.

Kljuéne rijeciz Ljestvica probira na simptome; Djeca; Rak; Valjanost; Pouzdanost
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