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ABSTRACT
Objective: Many cancer survivors have cognitive problems with concentration and memory after cancer treatment. The Attention Function 
Index (AFI) is a tool developed to evaluate cognitive processes in cancer patients. The purpose of this study was to investigate the adaptation 
of AFI in Turkish.

Methods: This methodological study was conducted with one hundred breast cancer survivors. Data were collected using the information form, 
AFI, and the European Organization for Research and Treatment of Cancer Quality of Life (EORTC QLQ-C30) scale. Internal consistency, test-
retest, and item-total scores were analyzed to assess the reliability of the AFI Turkish form.

Results: The internal consistency coefficient (Cronbach’s alpha) was 0.89 for the Turkish version of AFI. Confirmatory factor analysis for construct 
validity revealed that the original three-factor structure of AFI was not confirmed, but the two-factor structure of the AFI was confirmed by the 
fit indices. In the correlation analysis for criterion validity, a statistically significant and positive relationship was found between AFI total scores 
and EORTC QLQ-C30 total scores. There was a strong positive correlation between test and retest scores (r = 0.524; p <0.01).

Conclusions: In this study, it was determined that the two-factor, 10-item version of the AFI, which was evaluated for validity and reliability, 
was well-matched with the sample in which the scale was administered. The Turkish version of AFI is a valid and reliable tool for breast cancer 
survivors. The scale tested in cancer survivors and can be used in clinical practice.
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1. INTRODUCTION

Cognitive functions include high brain activities such as 
consciousness, attention, learning, memory, problem solving, 
decision making and calculation (1). Cognitive changes have 
been reported in 75% of patients receiving chemotherapy 
or radiation therapy. In addition, approximately one-third of 
cancer patients continue to experience cognitive problems 
even years after treatment (2,3,4,5). Cognitive functioning 
is affected many factors such as the psychological burden of 
cancer, biological factors related to the disease, side effects of 
cancer treatment, stress, and depression in cancer patients. 
The most affected cognitive domain in cancer patients have 
been reported as psychomotor function, learning, memory, 
attention and concentration (6,7).

Focus and attention capacity are essential for effective 
cognitive functioning. Attention is defined as the 
concentration of the mind on an object or thought, despite 
other stimuli that occur simultaneously (8). Attention, which 
is an organizing power for all behaviors, is effective in all 
cognitive areas such as getting information, maintaining 
and completing an activity, learning, solving problems, 

and interpersonal communication Selective attention is a 
basic cognitive capacity that provides greater sensitivity to 
important environmental stimuli (9,10,11). Directed attention 
allows the individual to concentrate on a particular object, 
thought or problem. İndividuals can process information 
efficiently and act purposefully through attention (10,11). 
When cognitive processes related to attention functions are 
disrupted, individuals have difficulty in performing plans and 
activities, making decisions, remembering and maintaining 
daily life routines in general. These cognitive deficiencies 
lead to significant problems in the social and occupational 
functioning of the patients. Therefore, in recent years, 
studies have focused on the evaluation of cognitive functions 
in cancer patients (9,10,11).

Neuropsychological tests that assess attention, memory, and 
processing speed are used in the assessment of cognitive 
disorders caused by cancer treatment (12,13). However, it is 
stated in the literature that clinicians need more information 
to diagnose cognitive problems. The best way to assess 
cognitive functions is to measure the patient’s perception of 
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his or her cognitive function. There are few tools to determine 
how cognitive dysfunction develops loss of activity in cancer 
patients.

Although research has been conducted on perception, 
memory and concentration problems, fewer studies have 
examined the impact of these perceived problems on the 
daily functioning of patients. This study aimed to evaluate the 
Turkish adaptation and validation of the Attention Function 
Index (AFI), which is a measurement tool to identify cognitive 
problems related to cancer and its treatment.

2. METHODS

2.1. Study Population

This methodological study was carried out with breast 
cancer survivors who applied to a Training and Research 
Hospital Oncology Polyclinic between April and July 2019. In 
calculating the sample size, the formula that the validity and 
reliability of the scale should be 5 to 10 times the number of 
items in the scale was used. For this purpose, one hundred 
breast cancer survivors were included in the study for the 
validity and reliability of AFI with 13 items. Individuals who 
completed breast cancer treatment at least 6 months ago, 
aged between 18 and 65, who accepted to participate in the 
study and who could read and write Turkish were included 
in the study. Individuals who received palliative treatment, 
who had pre-existing depressive or psychotic disorders, and 
who had used any psychoactive drug were not included in 
the study.

2.2. Measures

Data were collected using the information form, AFI, 
European Organization for Research and Treatment of Cancer 
Quality of Life Scale (EORTC QLQ C30). Data were collected 
by face-to-face interview method in the polyclinic waiting 
room. Data collection took an average of 10-15 minutes. 
For the test-retest reliability of the scale, 20 patients were 
re-administered AFI two weeks after initial data collection. 
The information form prepared by the researchers consisted 
of questions about demographics. EORTC QLQ-C30 scale 
determines the quality of life in cancer patients. The scale 
includes three subscales: general well-being, functional 
scale and symptom scale, and 30 questions. High scores on 
functional scales and general health status scores indicate 
good health status, while high scores on symptom scale 
indicate excess symptoms. The validity and reliability of the 
scale in our country were made by Demirci et al (14).

Attention Function Index is a tool developed to evaluate 
cognitive processes in cancer patients. AFI was developed 
to assess the perceived effectiveness of the individual in 
performing tasks and activities that require selective attention 
and working memory (10). Initially, AFI was developed as 16 
questions and used in different populations, but then reduced 
to 13 items based on the results of factor analysis. The 

scale consists of three sub-dimensions: attentional lapses, 
effective action, and interpersonal effectiveness. Effective 
action evaluates the perceived function of the person during 
daily life activities that require mental effort. Attentional 
lapses assesses perceived difficulties during jobs that require 
concentration. Interpersonal effectiveness measures how 
people perceive their interaction in specific situations and 
events that need attention.

 In calculating the total score, the questions 10 to 13 are 
reversed. Total scores are calculated as the average of each 
item score totals. Higher scores mean better performance 
and indicate less attention deficit (10).

2.3. Translation of the AFI

We received permission from the author who developed the 
scale by e-mail for translation and adaptation of the scale 
into Turkish. Content validity was confirmed by 5 experts 
(1 psychologist, 2 clinician nurses, 1 radiation oncologist, 1 
academician nurse). The English-language version of the AFI 
was translated into Turkish. The AFI scale was evaluated by 
the experts and the intelligibility, vocabulary and cultural 
structure of the questions were reviewed. The expert group 
discussed and commented on this version of the AFI. Then 
AFI was translated into English by the professional translator. 
The scale was applied to 10 patients and the intelligibility of 
the questions was tested prior to the application.

The relationship between AFI scores and EQORTC QLQ C30 
scale was evaluated for the criterion validity. It was predicted 
that there was a significant positive relationship between 
the Turkish version of AFI and EORTC-QLQ C30 scores. 
Confirmatory factor analysis (CFA) was used to assess whether 
the original structure of AFI was validated for the sample in 
this study. The internal consistency coefficient was calculated 
for the reliability analysis of AFI. In order to determine the 
in variance of AFI over time, in-class correlation analysis was 
performed between test and retest total scores. Item total 
score correlation analysis was used to determine the items 
to be extracted in the Turkish version of the AFI.

2.4. Ethical Statements

All procedures in the study were carried out in accordance 
with the Helsinki Declaration. The study has been approved 
by the Ankara Oncology Education and Training Hospital 
Clinical Research Ethical Committee (2019-03/224). Written 
consents were obtained to the participants after the purpose 
of the study was explained.

2.5. Statistical analysis

Statistical analyses were performed in IBM SPSS for Windows 
Version 21.0. Numerical variables are summarized as 
frequency, mean ± standard deviation and median [minimum-
maximum]. The Turkish version of the scale was developed by 
translate-back translate method in the assessment of language 
validity. For the construct validity of the scale, confirmatory 
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factor analysis (CFA) was performed with Structural Equation 
Modeling in Amos 22.0 program. Cronbach Alpha coefficient 
was used for internal consistency and in-class correlation 
analysis was performed for test-retest analysis. Pearson 
correlation analysis was used for the validity of the criteria.

3. RESULTS

The average age of breast cancer survivors was 53.21 ± 
12.14 years, 69% were married and 58% were primary 
school graduates. 43% of participants were diagnosed 1 year 
ago and 70% completed treatment 6 months ago. Surgical 
treatment was applied to 91% of the participants and the 
most recent treatment for 51% was chemotherapy. 64% of 
participants do not have any other chronic disease except 
cancer (Table 1).

Table 1. Characteristics of survivors

Characteristics
Age (years; mean±SD) 53.21±12.14

n %
Marital status
Married
Single

69
31

69
31

Educational status
Primary education
High school
University

58
26
16

58
26
16

Time of diagnosis
0-6 months
7-12 months
Over 12 months

43
37
20

43
37
20

Time after treatment
0-3 months
4-7 months
8-12 months
Over 12 months

70
16
7
7

70
16
7
7

Surgery
Yes
No

91
9

91
9

The last treatment received
Chemotherapy
Radiotherapy
Surgery
Hormone therapy

51
28
20
1

51
28
20
1

Chronic disease
Yes
No

36
64

36
64

SD: standard deviation

3.1. Reliability Analysis

The Cronbach Alpha coefficient calculated for the 13 items 
in the Attention Function Index was 0.871. “Effective action” 
Cronbach Alpha coefficient was 0.933, “attentional lapses” 
Cronbach Alpha coefficient was 0.848 and the “interpersonal 
effectiveness” Cronbach Alpha coefficient was 0.416. 

Attention Function Index (AFI) total score was 6.61 ± 1.08 
and the retest AFI total score was 6.66 ± 0.96. The intra-
class correlation coefficient calculated between AFI total 
and retest total scale scores was 0.90 (p≤ 0.001). As a result 
of item-total score correlation analysis for AFI, Cronbach’s 
alpha value increased when item 9 and item 13 were erased 
(0.0885 for item 9 and 0.882 for item 13) (Table 3).

Table 2. Multi-factor model confirmatory factor analysis and fit 
indices of AFI

Fit 
Indices

Fit indices 
after 

model was 
improved

Fit indices 
before 

model was 
improved

Best
fit indices

Acceptable fit 
indices

C M I N /
DF

3.62 1.631 0≤χ2/df≤3 3≤χ2/df≤5

GFI 0.824 0.921 ≥0.90 ≥0.80
CFI 0.896 0.975 0.90≤CFI≤1.00 0.80≤CFI≤0.90
RMSEA 0.151 0.080 0≤RMSEA≤0.05 0.05≤RMSA≤0.08
NFI 0.859 0.940 ≥0.90 ≥0.80
AGFI 0.751 0.851 0.95≤AGFI≤1.00 0.80≤AGFI≤0.95

RMSEA: the root mean square error of approximation, NFI: normed fit index, 
CFI: confirmatory fit index, IFI: relative fit index, GFI: the goodness of fit 
index, AGFI: adjusted goodness of fit index, CMIN/DF= chi-square statistics /
DF, AGFI: adjusted goodness of fit index

Table 3. Item total score correlation analysis results
Scale 

average 
when item is 

deleted

Scale 
variance 

when item is 
deleted

Corrected 
item total 

correlation

Cronbach’s 
alpha value 

when item is 
deleted

Item 1 79.27 166.947 0.734 0.852
Item 2 79.28 162.668 0.814 0.847
Item 3 80.20 172.162 0.576 0.860
Item 4 79.32 167.917 0.717 0.853
Item 5 79.60 166.566 0.745 0.852
Item 6 79.76 169.497 0.664 0.856
Item 7 79.74 172.396 0.625 0.858
Item 8 79.54 173.342 0.557 0.861
Item 9 79.55 188.876 0.149 0.885
Item 10 79.06 169.027 0.465 0.869
Item 11 78.46 172.433 0.558 0.861
Item 12 78.60 174.525 0.467 0.867
Item 13 80.22 179.244 0.273 0.882

3.2. Validity Analysis

The KMO value is calculated as 0.817 with statistically 
significant Bartlett test (χ2 = 754,863; p<0.001). The sample 
size is sufficient for factor analysis. The construct validity of 
the AFI was assessed by confirmatory factor analysis (CFA) 
in two stages. As a result of the CFA analysis for the three-
dimensional structure, which is the original structure of the 
AFI, it was seen that the goodness of fit index values was not in 
the required range. The factor loadings were low and the three 
sub-dimensional structures were not confirmed significantly. 
As the factor loadings of the 9th and 13th items were low 
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in the first stage CFA results. It was decided to perform the 
CFA again by removing these items. In addition, the 8th item, 
which has the same factor (interpersonal effectiveness sub-
dimension) as 9th and 13th items, was removed from the scale 
and CFA was performed for the second time. While making 
improvements in the model, variables that reduce compliance 
were identified and new covariance were created for those 
with high covariance among the residual values. Then, it was 
seen that the accepted values for the fit indices were provided 
in the renewed fit index calculations. According to the results 
of the first-level analysis, when AFI of fit indexes are examined; 
RMSEA, 080; GFI, 921; AGFI, 851; CFI, 975; χ2 was found to be 
acceptable with 1.631 values (Table 2). Factor loads of each 
item in the AFI ranged from 0.71 to 0.94. The Cronbach’s Alpha 
value for the 10 item AFI-TR confirmed by confirmatory factor 
analysis was 0.895. The Cronbach Alpha values for effective 
action and attentional lapses subscales were 0.933 and 0.848, 
respectively. Turkish modeling illustrated in supplement file 
defined model related 10 item Turkish form of AFI (Figure 
1). There were statistically significant positive relationship 
between AFI total score and EORTC QLQ-C30 total score (r = 
0.524, p≤ 0.001).

Figure 1. Model of first level multi-factor confirmatory factor 
analysis of AFI

4. DISCUSSION

Cancer patients are at risk for cognitive problems. There are 
few tools that provide a subjective assessment of how daily 
activities supported by cognitive processes affect cancer 
patients. Attention Function Index (AFI) was developed to 
measure the perceived effectiveness of patients in daily life 
activities supported by attention and short memory. In this 

study, the validity and reliability of the Turkish version of AFI 
with breast cancer survivors were evaluated.

One of the reliability methods is the Cronbach Alpha 
coefficient. It was stated that Cronbach’s alpha value 
should not be less than 0.50. In studies using, AFI internal 
consistency was reported to be between 0.80 and 0.92 
(10, 15, 16, 17). In the validity and reliability study of AFI 
in Brazil, the Cronbach’s alpha coefficient was 0.86; 0.86 
for effective action; attentional lapses were found to be 
0.65 and interpersonal effectiveness 0.86 (18). In our study, 
Cronbach’s alpha coefficients were 0.89 for the total scale; 
effective action 0.93, attentional lapses 0.84. These values 
indicate that the internal consistency of the Turkish version 
of AFI is acceptable.

According to the results of item-total score analysis for 
reliability analysis, it was found that the item-total score 
correlation coefficient value of items 9 and 13 was below 0.25. 
In the literature, it is stated that the item-total correlation 
value should be higher than 0.25 for reliability (19). According 
to CFA results, 9th and 13th items were determined to be 
removed. The lower total item correlation coefficients of 
these items and the increase in Cronbach’s alpha value when 
removed from the scale revealed that these items should be 
subtracted from the Turkish version of AFI.

 Confirmatory factor analysis is performed to evaluate the 
accuracy of the original structure of the scale in the new 
sample (20). For the construct validity of a scale, the goodness 
of fit values performed in the confirmatory factor analysis 
should be at the desired level. The most commonly used fit 
statistics in the literature are; χ2 / df is RMSEA, SRMR, CFI, 
NNFI, GFI and AGFI (21). In this study, the original loadings 
of the AFI were tested and the factor loadings and the fit 
indices of the 9th and 13th items were low. In the original 
form of the AFI, this sub-dimension was completely omitted, 
as item 8, together with item 9 and 13 in the “interpersonal 
effectiveness” sub-dimension, could not form a single sub-
dimension. Confirmatory factor analysis was performed for 
the second time for two sub-dimensions (effective action and 
attentional lapses). According to the results of the second CFA, 
the fit indices for 2-dimensional and 10-item AFI were within 
acceptable limits. Cronbach’s alpha value for the two-factor 
AFI Turkish form was 0.89. Depending on cultural differences 
in scale adaptation research, the addition, subtraction or 
replacement of items may occur. If one element of the scale 
is not suitable for the culture to which it is adapted, the 
substance can be changed or removed (20). In this study, the 
two-factor structure (effective action and attentional lapses) 
of the Turkish version of AFI revealed acceptable fit indices.

The test-retest reliability analysis showed that the scale 
showed consistent results over time. When the test-retest 
results are taken into consideration, it can be said that the 
results are close to the original study (9). Attention affects the 
life significantly, including perceived social and role functions 
of patients (22,23). In our study, the criterion validity of AFI 
was evaluated with the EORTC-QLQ 30 scale. In our study, a 
positive and significant correlation was found between AFI and 
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total quality of life scale scores (r = 0.52; p-value <0.0001). The 
correlation coefficient is interpreted as a medium between 
0.50-0.69 and validity is higher than 0.7 (19). In others study 
evaluating the validity and reliability of AFI, it was found that 
there was a significant relationship between attention function 
and the profile of the mood state and symptom (9,16).

5. CONCLUSION

Identifying cognitive problems is important for patient-
centered cancer care. Although research has been conducted 
on memory and concentration problems, fewer studies have 
examined the impact of these perceived problems on the 
daily functioning of patients. The results of this research show 
that AFI is a high reliability and validity scale for breast cancer 
patients and is applicable in a clinical setting. It is important 
to evaluate the functional outcomes specific to the loss of 
short memory and basic cognitive attention systems in cancer 
patients in order to be aware of the problems experienced by 
patients due to cognitive problems. It is recommended that 
AFI be used in different populations in future studies and that 
its validity and reliability are evaluated.
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