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ABSTRACT

Objective: Children diagnosed with cancer and their families may not be able to overcome 
the effects of cancer diagnosis. Because there may be risk factors for some psychosocial 
 problems. It is important to evaluate these risk factors and plan early interventions for risks 
such as depression, anxiety, suicide, and cessation of treatment. Psychosocial Assessment Tool 
was adapted to many languages. This study aimed to conduct the Turkish language adaptation 
of the Psychosocial Assessment Tool oncology version in families of 2- to 18-year-old children 
with newly diagnosed cancer.

Materials and Methods: The steps used in the cultural adaptation of the scale were con-
tent validity, construct validity, criterion-related validity, surface validity, standard devia-
tion and item analysis, internal consistency analysis, and test–retest reliability. We used the 
following scales for receiver operating characteristic analysis and correlations: the Pediatric 
Quality of Life Scale, the Hospital Anxiety Depression Scale, and Negative Problem Orientation 
Questionnaire.

Results: The reliability of Psychosocial Assessment Tool was strong [Kuder Richardson-20: 
0.84], and the KR-20 values of the subdimensions ranged from 0.524 to 0.798. The Psychosocial 
Assessment Tool was moderately correlated with Pediatric Quality of Life Scale and Hospital 
Anxiety Depression Scale. Most families (49.4%) were classified in medium-risk category (tar-
geted), 34.9% in low-risk category (universal), and 15.7% in high-risk category (clinical).

Conclusion: The study confirms that the Turkish version of the Psychosocial Assessment Tool is a 
valid and reliable scale and could be used in pediatric oncology units for psychosocial evalua-
tion and interventions in families of children with cancer.

Keywords: Neoplasms, psychological tests, depression, anxiety, quality of life

INTRODUCTION

When a person is faced with a chronical disease, accepting the disease is a long maturation 
process that all individuals in his/her family must go through. The patient experiences the 
grieving process with the family and environment.1 There are psychosocial hazards for the 
family members, such as mood disorders, social isolation, substance use, anxiety, depres-
sion, and suicidal behavior during the process.2

The capacity to continue treatment regularly, which is often grueling for those with chronic 
disease, depends on many interacting factors. For example, family and social environment 
are thought to be related to the patient’s motivation to maintain self-care and adherence 
to treatment.1 Culture, beliefs, family’s access to the health care, social values, family, and 
school situations are also associated with the motivation. It is necessary to consider the 
child, family, and social support network together in the assessment of children with chronic 
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What is already known 
on this topic?
• A child with cancer diagno-

sis experiences a grieving 
process with the family. The 
Psychosocial Assessment Tool 
(PAT), which enables to man-
age the psychosocial risks in 
this process, was adapted to 
many languages and used 
commonly in some countries.

What this study adds on 
this topic?
• The Turkish version of the PAT 

is valid and reliable. The PAT 
could be used by families of 
2- to 18-year-old children with 
newly diagnosed cancer at 
pediatric oncology units. The 
PAT provides a classification 
of the families by psychosocial 
risk categories.
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diseases and their families.3 So, the person is a whole with his/
her environment and cannot be isolated from each.4

The Psychosocial Assessment Tool (PAT) was developed in 2001,5 
became user friendly in 2008,6 and covered all age groups in 
childhood in 2008.7 It is a short screening scale developed for 
families of children with newly diagnosed cancer who are at 
risk of ongoing psychosocial problems. Higher PAT scores were 
associated with increased psychosocial risk.

The participating family is ranked into 3 categories accord-
ing to the PAT score. Thus, efforts are made to maximize 
cost-effectiveness by carefully targeting the provision of psy-
chosocial services for each family at the time of diagnosis.8 
Therefore, the Pediatric Psychosocial Preventive Health Model 
(PPPHM) with 3 categories has been developed.9 The base of 
the model (universal category) is the patient and family group, 
which includes most of the people who apply to the health 
center for the diagnosis and treatment of diseases. These are 
families who can cope with the unexpected onset of the child’s 
health problems or an exacerbation of the current situation. 
They are the least likely to receive psychosocial assessment or 
treatment. Families in the targeted category have conditions 
that make them ready for ongoing challenges. For example, 
there may be preexisting child problems, psychosocial stress 
factors (e.g., poverty and unemployment), or family problems. 
The coping skills of these families may be inadequate, par-
ticularly when the child’s health deteriorates. Families in the 
clinical category have at least one of the comorbid pediatric 
and familial psychosocial problems, such as persistent anxiety 
disorder, depressive symptoms, substance abuse, and forensic 
problems. These families are defined as in need of additional 
psychosocial support.9,10 When PAT and PPPHM are used as a 
guide in the follow-up of families with cancer, the psychoso-
cial needs of children and caregivers can be determined sys-
tematically. The universal category needs (e.g., social workers, 
child life coaches, spiritual counseling and guidance services, 
creative arts programs, family-centered care programs, and 
financial counselors) are basic needs that can be offered or 
referred to in health-care institutions. In addition to these, 
there are many evidence-based intervention methods for the 
targeted category. These are multicomponent interventions for 
adherence to medical regimens or cognitive behavioral ther-
apy in relation to pain and behavior. In the clinical category, a 
specialist treatment team is usually required to evaluate men-
tal health and provide more intensive interventions for behav-
iors such as anxiety, withdrawal and aggression, and suicide, in 
addition to general services that families will usually receive.10

There are scales in the Turkish language that evaluate the qual-
ity of life, depression, and satisfaction levels of children and 
adults. However, there is no scale that systematically examines 
a child diagnosed with cancer and the environment in which 
the child interacts. Our research is important because it has 
brought to our country a measurement tool that can compre-
hensively detect the psychosocial risks of caregivers of children 
diagnosed with cancer. After the PAT began to being used by 
families of children with cancer, it was successfully adapted to 
30 different chronic diseases such as cystic fibrosis, sickle-cell 
anemia, metabolic diseases, bleeding disorders, and kidney 
failure. We used the oncology version of the PAT. Therefore, we 

conducted a Turkish validity and reliability study of the oncol-
ogy version of the PAT in families of 2- to 18-year-old children 
with newly diagnosed cancer. It also emphasized the impor-
tance of a systematic approach to cancer patients with the 
information obtained.

MATERIALS AND METHODS

The study was conducted in 2 centers. Families of patients 
newly diagnosed with cancer constitute the population of the 
study. A maximum of 45 days from the date of diagnosis was 
defined as “newly diagnosed” due to clinical significance. 
Malignancies, aggressive tumors, and malignant relapses are 
defined as cancer. In other words, benign neoplasms such as 
hemangiomas were excluded from the study. All assessments 
were obtained from the caregiver of the patient. The study 
inclusion criteria are as follows: families who agreed to par-
ticipate in the study, families with maximum 45 days after the 
diagnosis of childhood cancer, and families with a child diag-
nosed with cancer between the ages of 2 and 18. Families out-
side this scope and families with children who were referred 
for palliative treatment only and who had benign neoplasms 
were excluded. Diagnoses were made by bone marrow aspi-
ration and flow cytometry results for leukemia, by tissue biopsy 
for lymphoma, and by excisional mass biopsy for all other solid 
tumors. Solid tumors were diagnosed by mass excision or tissue 
sampling in those who were suitable for surgery at the begin-
ning of diagnosis.

After the application of the PAT, answered high-risk items were 
added to obtain 7 subdimension points (Stru cture /Reso urces, 
Social Support, Patient Problems, Sibling Problems, Family 
Problems, Stress Reaction, and Family Beliefs). Subdimension 
scores were obtained by dividing the number of risky items 
answered in the subdimension by the total number of questions 
in that subdimension. A total score between 0.00 and 7.00 was 
obtained by summing the 7 subdimension scores. Higher total 
score or extreme subdimension scores were associated with 
increased psychosocial risks. According to the PAT score, the 
category of the family in the PPPHM pyramid was determined. 
If a PAT score was <1.00 it was classified as the universal cate-
gory; if 1.00 ≤ PAT score < 2.00 it was classified as the targeted 
category; and if the PAT score was ≥2.00 it was classified as 
the clinical category. If a score above 0.50 was obtained from 
any subdimension, the family category was moved from the 
universal category to the targeted category. In our study, the 
oncology version of the PAT was used. The PAT English version, 
PAT Turkish version, PAT scoring scale, PAT English user manual, 
and PAT Turkish user manual are attached in the supplements.

Other Scale Forms
We used the Negative Problem Orientation Questionnaire 
(NPOQ).11 A higher score indicates a negative attitude toward 
problems in adults. The scale showed excellent internal con-
sistency (α: 0.90), test–retest reliability (r: 0.65, P < .05; for a 
3-week test–retest), and good convergent validity in the study 
conducted in 2016 by Akyay.12 It is a Likert-type scale. The score 
that can be obtained from the scale is between 12 and 60.

We used the parent forms of the Pediatric Quality of Life 
Inventory 4.0 (PedsQL). A higher PedsQL score indicates a bet-
ter health-related quality of life (QOL). After the Turkish validity 
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and reliability studies, the internal consistencies (Cronbach’s 
alpha) were 0.85, 0.86, 0.84, and 0.87, respectively. The cutoff 
point of the Likert-type scale to be used in receiver operating 
characteristic (ROC) analysis was reported as 83 for 8 years 
old and 78 for 8 years old and above after literature research. 
Turkish validity and reliability studies were conducted by Uneri 
et al and Memik et al13-15 between 2007 and 2008. To evaluate 
the QOL, 3 different forms were used for the 2-4 age group, the 
5-7 age group, and the 8-12 and 13-18 age groups together. 
The data obtained from all these forms are given regardless 
of the age group.

We used the Hospital Anxiety Depression Scale (HAD)16 to 
determine the risk of anxiety and depression in adults. High 
scores indicate increased depression and anxiety. A Turkish 
validity and reliability study was conducted by Aydemir,17 and 
the form consists of 14 Likert-type questions.

Validity and Reliability Steps
After the translation of the PAT into Turkish by 2 researchers, a 
bilingual researcher backtranslated the scale. The backtrans-
lation form and the original translation were sent to the scale 
owner institution and the institution approval was obtained.

For surface validity of the finalized scale, the scale was admin-
istered to 15 monolingual parents of pediatric patients. A dif-
ferent researcher reviewed the compliance of the scale with 
grammar and spelling rules. The Davis technique is used to 
evaluate the content validity with the contribution of 5 expert 
opinions.18 The methods we used in our validity and reliability 
study are summarized in Table 1.

Ethical Procedure
All procedures performed in studies involving human partici-
pants were in accordance with the ethical standards of the 
institutional and/or national research committee and with the 
1964 Helsinki Declaration and its later amendments or com-
parable ethical standards. The Ethics Committee approved the 
study on February 4, 2019, in the following acceptance num-
bers: no. 56786 525-0 50.04 .04/7 539.

Required ethical permission and necessary permissions from 
scale holders and consent from participants were obtained. 
The principle of volunteering was fulfilled by participating in 
this study.

Statistical Analyses
The data obtained in the study were evaluated with SPSS 21 
(Statistical Package for the Social Sciences) package program. 
Microsoft Excel was used to calculate the content validity of 
the data. Principal component analysis and the Varimax rota-
tion method were used in the SPSS program for exploratory 
factor analysis (EFA) of the scale. Kaiser–Meyer–Olkin (KMO) 
test was used for the sample suitability test, and the Bartlett 
test was used to evaluate the suitability of the data for factor 
analysis. In order for the KMO value to be set, at least 0.50, the 
P-value of the Bartlett sphericity test should be at most .05.19,20 
Items with factor loadings below 0.30 were excluded from the 
evaluation.21 Items that were collected under different factors 
and the difference between them was 0.10 were accepted 
as overlapping.22 Test–retest evaluations were made with 
intraclass correlation coefficients and Kuder Richardson-20 
(KR-20) coefficients were used in dichotomous variables for 
internal consistency analysis. Kuder Richardson-20 coeffi-
cient was used for the PAT scale since it contains dichotomous 
items, and Cronbach’s alpha coefficient was used for the other 
scales because of the Likert-type items. As a general opinion, a 
KR-20 above 0.50 indicates that the reliability is reasonable.23 
Receiver operating characteristic analysis was performed 
using reference scales to determine sensitivity and specific-
ity. In the analysis performed, the cases that were below 5% of 
the Type-1 error level (P < .05) were interpreted as statistically 
significant.

RESULTS

The families of 83 children newly diagnosed with cancer were 
included in the study, which was conducted between February 
and November 2019. The median age of children diagnosed 
with cancer aged 2-17 years was calculated as 5. Almost half of 
the children (53%) diagnosed with cancer were male. The most 
common cancer was found to be leukemia. Of the families, 
15.7% were in the clinical category, 49.4% were in the targeted 
category, and 34.9% were in the universal category.

Validity
The content validity index was calculated as 1.0 from 5 different 
expert opinions.

The subdimension score was obtained by dividing the number 
of risky options marked from the dichotomous items in the sub-
dimensions by the number of items in the subdimension. The 
PAT scores ranging from 0 to 7 were obtained by summing 7 
subdimension scores. Descriptive statistics regarding the PAT, 
NPOQ, PedsQL, and HAD scales applied to the participants are 
given in Table 2.

A comparison was made between the scores obtained from 
other tests measuring the same or similar structures and the 
scores obtained from PAT and its subdimensions. A moderate 
and significant relationship was found in the same direction 
between the total score of the PAT and the HAD-anxiety score 
(r: 0.690, P < .01) and the HAD-depression score (r: 0.645, P < 
.01). A moderate, inverse, and significant correlation was found 
between the PAT-patient problems score and the PedsQL-
psychosocial health score (r: –0.476, P < .01) and the PedsQL-
total score (r: –0.430, P < .01). The relationship between the 
PAT stress response score and NPOQ score (r: 0.487, P < .01), 

Table 1. Methods Used in the Study for Validity and Reliability
The translation process of the PAT into Turkish

Validity category Method
Content validity Expert opinion
Construct validity Factor analyses (exploratory)
Criterion-related validity Correlation with the reference 

scale (ROC)
Surface validity Administered to 15 monolingual 

parents
Reliability category Method

SD and item analysis
Internal consistency analysis Cronbach’s alpha coefficient
Test–retest reliability Intraclass correlation coefficients 

and Kuder Richardson
PAT, Psychosocial Assessment Tool; ROC, receiver operating characteristic.
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and HAD-anxiety score (r: 0.639, P < .01), and HAD-depression 
score (r: 0.517, P < .01) was in the same direction, moderate, 
and significant (Table 3).

After the first EFA, it was observed that some items in which 
the scale’s eigenvalues were greater than 1 were collected in 22 
factors and gave a load value of more than 1 factor. Then, the 
retaining of the scale in 7 factors as in the original was exam-
ined. Kaiser–Meyer–Olkin (0.52) and Bartlett sphericity test 
values (3973.721 and P < .01) were acceptable. For easier inter-
pretation, the total variance explained by this solution after the 
Varimax rotation method was 52%. While the first component of 
the factors explained 12% of the total feature attempted to be 
measured, the second component accounted for 29%, the third 
component 36%, the fourth component 40%, the fifth compo-
nent 46%, the sixth component 48%, and the seventh compo-
nent accounted for 52%. We observed that items 2a, 2b, 9k, 9p, 
9t, 10b, 10d, 10v, 11c, 11h, 12b, 14a, 14d, 14g, and 14j were over-
lapped, and after rotation, the items were under the factors in 
the original scale (Supplementary Table 1).

Reliability
The KR-20 values of the subdimensions were as follows: Family 
Structure/Resources: 0.672; Social Support: 0.798; Patient 
Problems: 0.524; Sibling Problems: 0.727; Family Problems: 
0.724; Stress Reaction: 0.724; and Family Beliefs: 0.606. The 
KR-20 coefficient of the PAT was founded as 0.846.

A total of 21 participants were reached again 2-4 weeks after 
the first application (x̄: 18 days). There was no statistically sig-
nificant difference between the test and retest mean scores. 
Intraclass correlation coefficients were above 0.93 for subdi-
mensions and PAT. The test–retest reliability of PAT was strong 
(r: 0.989, P < .01).

A cutoff point of 1.0, which is used to classify families into PPPHM 
categories, was used. The sensitivity and specificity of the PAT 
in identifying targeted and clinical families were found to be 
86% and 62% compared with PedsQL, respectively. Compared 
with HAD-anxiety, these values were found to be 100% and 
52%, respectively, and 100% and 52%, respectively, compared to 
HAD-depression. The area under the curve (AUC) for PedsQL 
was 0.776 (P < .001), the AUC for HAD anxiety was 0.892 (P < 
.001), and the AUC for the HAD depression was 0.889 (P < .001). 
To determine the sensitivity and specificity of the PAT optimally, 
cutoff points for all other scales were examined, and sensitivity 
and specificity values were compared. The optimum cut point 
was determined as 1.43. Sensitivity and specificity values for 
1.43 cutoff point were 71% and 75%, respectively, compared to 
PedsQL. Compared to HAD-anxiety, these values were 87% and 
73%, respectively, and 87% and 73%, respectively, compared to 
HAD-depression (Figure 1).

DISCUSSION

The content validity of the scale was sufficient, and it was con-
cluded that there was no item that should be removed from the 
scale. To evaluate the construct validity of the scale, its correla-
tion with other scales measuring similar domains was exam-
ined. The PAT and its subdimension scores were compared with 
the PedsQL and its subdimensions, NPOQ, HAD-anxiety and 
HAD-depression scales. A correlation coefficient between 0.4 
and 0.6 indicates a medium level, and a correlation between 
0.6 and 0.8 indicates a high level of correlation for the scales 

Table 2. Descriptive Statistics of PAT, NPOQ, PedsQL, and HAD 
Scales

Mean SD
PAT 1.392 0.7579
Family Structure/Resources 0.2051 0.22135
Social Support 0.0151 0.11282
Patient Problems 0.3129 0.1403
Sibling Problems 0.2429 0.17052
Family Problems 0.2157 0.19784
Stress Reaction 0.2916 0.29517
Family Beliefs 0.1072 0.14715
NPOQ 16.4 4.02
PedsQL 81.22 12.82
PedsQL-physical health 82.07 20.95
PedsQL-psychosocial health 80.53 11.72
HAD-anxiety 4.67 3.63
HAD-depression 4.71 3.73
PAT, Psychosocial Assessment Tool; NPOQ, Negative Problem Orientation 
Questionnaire; PedsQL, Pediatric Quality of Life; HAD, Hospital Anxiety 
Depression.

Table 3. Internal Consistency of Scales Used for Validity and Correlations with PAT Scores
r-Values

Cronbach’s 
Alpha PAT

Family 
Structure/
Resources

Social 
Support

Patient 
Problems

Sibling 
Problems

Family 
Problems

Stress 
Reaction

Family 
Beliefs

PedsQL 0.824 –0.514** –0.276* –0.050 –0.430** –0.275* –0.253* –0.168 –0.178
PedsQL-physical health 0.815 –0.365** –0.264* –0.027 –0.122 –0.240* –0.119 –0.134 –0.318**
PedsQL-psycho social 
health

0.722 –0.467** –0.249* –0.079 –0.476** –0.258* –0.249* –0.103 –0.069

NPOQ 0.773 0.543** 0.186 –0.097 0.058 0.050 0.447** 0.487** 0.384**
HAD-anxiety 0.827 0.690** 0.335** –0.069 0.144 0.327** 0.457** 0.639** 0.304**
HAD-depression 0.826 0.645** 0.299** 0.000 0.303** 0.346** 0.304** 0.517** 0.258*
The r-values for the correlations and the Cronbach’s alpha coefficients for the scales are given.
PAT, Psychosocial Assessment Tool; NPOQ, Negative Problem Orientation Questionnaire; PedsQL, Pediatric Quality of Life; HAD, Hospital Anxiety Depression.
*P < .05; **P < .01.
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used in psychiatry and sociology.24,25 The PAT showed signifi-
cant correlations with all other scales applied, and the high-
est correlation coefficient was with the HAD-anxiety scale. 
Psychosocial Assessment Tool correlations were moderate and 
significant with the HAD-depression scale, NPOQ, PedsQL-
total, and PedsQL-psychosocial health score. The correla-
tion with the PedsQL-physical health score was weak and 
significant. While the psychosocial risks of the families were 
increasing according to the PAT score, the risks of anxiety and 
depression were also increasing, and the QOL of children was 
decreasing. Barrera et al26 reported that there was a signifi-
cant and moderate correlation (r: 0.53, P < .001) between the 
PAT and The State-Trait Anxiety Inventory (STAI) and a moder-
ately inverse and significant correlation between the PAT and 
the oncology form of PedsQL (r: –0.44, P < .001). In another 
study,27 it was moderately significant (r: 0.47, P < .01); a moder-
ate and significant (r: 0.41, P < .01) correlation was reported in 
the same direction with the HAD-depression scale.27 In other 
studies, the correlation of PAT with other applied scales ranged 
from 0.16 to 0.69.12,26-28 The correlation of Family Structure 
and Resources subdimensions was not compared with other 
scales in other studies. In the subdimension of Family Structure 
and Resources, demographic information such as the age of 
caregivers, the number of children under the age of 18 living 
in the same house, and the presence of financial problems in 
the family were measured. The Social Support subdimension 
was not correlated with any scales in our study. The findings of 
our study for the Social Support subdimension were different 
from those of other validity and reliability studies. There should 
be no one who provides parental support, emotional support, 
financial support, information support, and daily support to 
the child for the family to be considered as risky in the Social 
Support subdimension. Children are not deprived of social 
support due to the benevolent and hospitable nature of Turkish 
culture and the obligation of care, education, or support aris-
ing from the family law specified in the legislation. We found 
that the mean value of social support was 0.0238, and the 
number of families considered risky in this area was too few. 
This value varied between 0.04 and 0.12 in other studies.26-28 
The Patient Problems subdimension was significantly and 

moderately correlated with the Psychosocial Health subdimen-
sion and the total score of the PedsQL in our study. The value 
of the PedsQL-total was close to the findings of the Canadian 
sample (r: –0.49, P < .01).26 While caregiver problems subdi-
mension was significantly, moderately, and positively corre-
lated with HAD-anxiety dimension and NPOQ, it was weakly 
correlated with HAD-depression dimension in our study. The 
caregiver problems subdimension was moderately correlated 
with posttraumatic stress disorder and stress thermometer in 
a Spanish sample,28 while it was moderately correlated with 
the strengths and difficulties scale and the McMaster family 
assessment tool in another study.7 A low level of correlation was 
reported between caregiver problems and HAD-anxiety (r: 
0.34, P < .01) and HAD-depression (r: 0.23, P = .01) scales in the 
Dutch sample.27 We found moderate, positive, and statistically 
significant correlations between PAT stress response and HAD-
anxiety, HAD-depression, and NPOQ. In an adaptation study of 
PAT, a moderate correlation was reported between PAT stress 
response and the HAD-anxiety (r: 0.58, P < .01) and HAD-
depression (r: 0.45, P < .01) scales.27 The Family Beliefs sub-
dimension was significantly but weakly correlated with NPOQ, 
HAD-anxiety, HAD-depression scale, and PedsQL-physical 
health dimension. It has been reported in the literature that this 
subdimension was moderately correlated with the McMaster 
family assessment tool7 and was weakly correlated with the 
posttraumatic stress disorder scale27 and the health cognition 
scale.27 Comparisons can be made with scales that better cor-
respond to this subdimension in future studies.

The Turkish version of the PAT has high reliability compared 
with other language adaptation studies. Kuder Richardson-20 
values were found to be 0.69 in the Netherlands sample,27 0.75 
in the Canadian sample,26 0.81 in the US sample,7 and 0.76 in 
the Spanish sample.28 Family Structure and Resources subdi-
mension KR-20 coefficient was found to be between 0.60 and 
0.70 as in the adaptations made,12,26,27 but it was reported as 
0.52 in the Spanish sample.28 The coefficient of Social Support 
subdimension KR-20 was found to be 0.798 in our study, 0.19 
in the Dutch sample,27 and between 0.59 and 0.69 in other 
samples.7,28

Figure 1. ROC curve of the Psychosocial Assessment Tool based on the Quality of Life Scale for Children, the HAD-anxiety scale, and the HAD-depression 
scale. ROC, receiver operating characteristic; HAD, Hospital Anxiety Depression.
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The Turkish version of the scale had the lowest internal consis-
tency (0.524) in the Patient Problems subdimension. This value 
is 0.59 in the Canadian sample,26 and it varies between 0.78 
and 0.82 in other samples.12,27,28 In our study, the KR-20 coef-
ficient found for PAT and for the Social Support subdimension 
was slightly higher than in other studies, and the other subdi-
mensions were similar to the literature findings.

The sensitivity and specificity of PAT were found to be 86% and 
62%, respectively, compared to PedsQL, 100% and 52% com-
pared to HAD-anxiety, and 100% and 52% compared to HAD-
depression. With a cutoff value of 1.0, PAT identifies all patients 
at risk of depression and anxiety compared with the HAD-
anxiety and HAD-depression scale, but the false positive rate 
is high. Although it is not actually risky in terms of HAD-anxiety 
and HAD-depression, the PAT scale might recommend that this 
family be included in the clinical evaluation. It may be because 
it creates a score that belongs not only to the caregivers but 
also to the whole family. Although we determined the optimal 
cutoff point as 1.43, keeping it at 1.0 will be more appropriate 
in determining risky families in future studies. It may be use-
ful if the 1.43 cutoff point is evaluated by clinicians in terms of 
clinical significance in centers where the scale will be routinely 
used. In a study,28 the sensitivity of PAT was 66.1% according to 
the posttraumatic stress disorder scale, 80.6% according to the 
strengths and difficulties scale, and 43% according to the stress 
thermometer; the specificity values were reported as 76.7%, 
68.8%, and 85.5%, respectively.

It is recommended to exclude items with zero variance or close 
to zero from the calculation to perform scale validity and reli-
ability analyses and to create models.29 When the EFA results 
of the PAT were analyzed, it was seen that it explained 52% of 
the total variance when it was collected in 7 factors as in the 
original scale, using the Varimax rotation method. This value 
must be at least 50%.30,31 Factor loadings for single-factor 
and multifactor models were between 0.3 and 0.8. The factor 
loadings of the items in the original scale ranged from 0.6 to 
0.83.12 Explanatory factor analysis was performed on 66 items 
by subtracting 8 items with low variances and factor loadings 
and 4 items related to problems under the age of 2. In order 
for the total score that can be obtained from the relevant sub-
dimension of the removed item to vary between 0 and 1, the 
loads of the other items in the subdimension were adapted 
to make the sum of 1. Some items whose variance was deter-
mined as zero during the adaptation of the scale to other lan-
guages and were excluded from the scoring are as follows: 
type of transportation to hospital, number of children under 
18 years old living at home, age of primary caregivers, sui-
cide attempt of child and sibling, alcohol and substance use, 
and crime or violence status of being a victim.12,27,28 Eight items 
removed from the Turkish version of the scale were as follows: 
Social Support 3 (Who provide financial support to the child?) 
and Social Support 4 (Who are those who provide information 
support to the child?), Patient Problems 13 (Does he/she use 
drugs, alcohol, or other substances?) and Patient Problems 
17 (Does he talk about suicide or has he attempted suicide?), 
Sibling Problems 6 (Does his under-2 sibling have problems 
with his sleep routine?) and Sibling Problems 7 (Does the 
under-2 sibling have problems with their eating habits?) and 

Sibling Problems 8 (Does his under-2 sibling do not want to be 
close to you?) and Sibling Problems 21 (Does a 2-year-old or 
older sibling talk about suicide or have attempted suicide?)

In this study, the Turkish version of the PAT was found to be valid 
and reliable and can be used for psychosocial assessment and 
interventions in families of children with cancer in pediatric 
oncology units.

Limitations
There are 3 limitations to our study. First, PedsQL was used to 
obtain a standard for measuring QOL in children. Additionally, 
there was no valid and reliable Turkish scale for 0-2 age 
QOL scale. Therefore, patients under the age of 2 years were 
excluded from the study. Second, a scale was not applied 
to evaluate the patient’s sibling. Lastly, the number of new 
patients at both centers during data collection was found to be 
much lower than the usual average number of new patients. 
Thus, the estimated sample size could not be reached, and the 
data collection process was terminated. It is recommended to 
study in larger samples and in different hospitals. Thus, the 
factor loads of the PAT items might increase, and it will mediate 
the revealing of the scale structure. If factor loadings are at the 
limit of 0.50 in EFA, the sample size is 200 and above32; if factor 
loads are at the limit of 0.40, it is said that a sample size of 150 
and above is sufficient in cases where the number of indicators 
per factor is 10.33 In case the factor loads are low, this figure 
can be lowered.34 Although it is uncommon, good results can be 
obtained with EFA with a minimum sample size of 50 people; in 
some sources, there is information that it is sufficient to have 1 
person for each variable in the scale when factor loads are not 
overlapping.35 It is recommended that an exploratory analysis 
be conducted first, considering cultural differences.36 Our study 
met this need.

CONCLUSION

Psychosocial problems such as depression, anxiety, sui-
cidal tendencies, and social isolation may be present in fam-
ily members with a child newly diagnosed with cancer. The 
public health approach requires risk assessment before con-
sequences occur. Widespread use of PAT in clinical practice 
will enable early detection of the psychosocial risks of cancer 
patients and the individuals they interact with. The Turkish form 
of PAT oncology version is valid and reliable scale and could 
be used in pediatric oncology units for psychosocial evalua-
tion and interventions in families of 2- to 18-year-old children 
with cancer. With the PPPHM pyramid, the PAT can mediate 
the evaluation of the family systematically. A multidisciplinary 
team and the organization of this team are required for the 
implementation of PAT as an important clinical and primary 
prevention measure.
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Supplementary Table 1. Factor Loadings of The Items in The Scale
Factor Loadings

F1 F2 F3 F4 F5 F6 F7
Caregiver age ,493
Count of children living in the same home with the patient ,420
Caregiver educational level ,524
Caregiver marital status ,675
Type of transport to the clinical appointments ,679
Existence of financial problems in the child’s family ,510
Areas of financial problems in the child’s family ,403
2a ,402 ,786
2b ,411 ,918
9a ,304
9b ,336
9c ,344
9d ,344
9k ,372
9l ,262
9m ,305
9n ,362
9o ,406
9p ,302
9q ,421
9r ,483
9t ,350
9u ,617
9v ,425
10a ,348
10b ,449
10c ,302
10d ,460
10g ,312
10k ,402
10l ,311
10m ,461
10n ,440
10o ,300
10p ,600
10q ,452
10r ,824
10s ,462
10t ,414
10u ,520
10v ,320
11a ,382
11b ,579
11c ,310
11d ,417
11e ,542
11g ,942
11h ,546
11i ,489
11j ,442
11l ,407
12a ,620
12b ,442
12c ,386
12d ,303
12e ,320
14a ,527
14b ,443
14c ,328
14d ,463
14e ,477
14f ,822
14g ,520
14h ,452
14i ,490
14j ,453


