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A B S T R A C T 

Background: Breast cancer is the most common cancer in Indonesia, and most women present at 
an advanced stage, so programs that teach breast self-examination (BSE) need brief instruments 
with sound measurement properties to judge their effect. This study examined one such 
instrument. 
Objective: To assess item performance and internal consistency of the 13-item knowledge, 
attitude and practice questionnaire on BSE (KAP–SADARI). 
Methods: In this cross-sectional pilot study, 30 literate Indonesian women completed the 
knowledge, attitude and practice domains online in July–August 2026. Uncorrected item–total 
correlations and Cronbach's α were analyzed with Fisher-z and Feldt intervals. Corrected item–
rest correlations and α-if-item-deleted were identified exactly for the attitude domain. For 
knowledge and practice, integer programming bounded them over every dataset that matches the 
observed statistics. 
Results: All uncorrected correlations exceeded the critical r of 0.361 (0.422–0.919), yet two 
independent attitude items would meet this criterion with probability 1.000. Practice item P3 had 
a corrected correlation of 0.117–0.182 in every admissible dataset, and deleting it raised α in every 
possible dataset. Knowledge item K3 fell below 0.361 in 97% of randomly sampled admissible 
marginal sets. Cronbach's α was 0.733 (95% confidence interval [CI] 0.545–0.859) for knowledge, 
0.725 (0.422–0.869) for attitude and 0.758 (0.594–0.871) for practice. None exceeded 0.70 
significantly (p = 0.204–0.408). 
Conclusion: KAP–SADARI shows acceptable but imprecise internal consistency. It is not yet ready 
for classifying women or evaluating programs. P3, and probably K3, need revision. The attitude 
domain needs more items before confirmatory validation in at least 319 women. 

1. Introduction 

Female breast cancer accounted for an estimated 11.8% of all 
new cancer cases and 7.1% of cancer deaths worldwide in 
2024. Only lung cancer was more common.1 In Indonesia, 
GLOBOCAN 2024 national estimates attribute 93,236 new 
cases (19.7% of all cancers) and 38,012 deaths to breast 
cancer. It is the most common cancer in the country and the 
second cause of cancer death after lung cancer.1 Late 
presentation defines this burden. The national surgical-
oncology registry covers 4,959 patients, and 20.1% of them 
had stage IV disease at diagnosis. Lower education and 
residence outside Java and Bali independently predicted late 
stage.2 In Yogyakarta, 43.3% of women delayed presentation 
for three months or longer. Diagnostic delay was associated 
with stage III–IV disease (odds ratio [OR] 3.03), and failure to 
recognize the symptom was the most common reason for 
delay.3 A 2026 Indonesian path analysis found painless 
symptoms to be the strongest direct predictor of delayed 
presentation.4 Malaysia shows the same pattern. In Sarawak, 
46.5% of patients presented at stage III–IV,5 and in Kelantan 
19.8% delayed care for more than 90 days although three in 
four had found the lump themselves.6 Across 81 countries, the 
share of women with distant metastases at diagnosis varies 
several-fold with income and health-system capacity.7 

Breast self-examination (BSE; pemeriksaan payudara 
sendiri, SADARI, in Indonesia) costs nothing, and every 
woman can perform it. It is no longer advocated as a stand-
alone screening test for reducing mortality.8 It remains 
central to breast awareness. That means knowing how one's 
breasts normally look and feel, recognizing a change and 
seeking care promptly. A systematic review of Indonesian 
studies estimated that 43.14% of women practice BSE. It 
named knowledge, attitude, family support, family history 
and exposure to information as determinants.9 In the 
nationally representative Indonesian Family Life Survey, 
participation in community health programs was associated 
with BSE (adjusted OR 1.73).10 In a nationwide sample, 
knowledge was associated with breast cancer screening 
(adjusted OR 1.75).11 Knowledge does not guarantee practice, 
however. In Surabaya, 72.5% of women intended to perform 
BSE, but only 2.9% had done so monthly in the previous 
year.12 In Saudi Arabia, 79% had heard of BSE and 42.6% 
knew the technique,13 and only 6% of web-surveyed women 
practiced BSE well.14 An umbrella review of 110,622 women 
in low- and middle-income countries estimated a pooled BSE 
prevalence of 32.15%. Knowledge (OR 3.95) and attitude (OR 
2.73) were the strongest correlates.15 Ethiopia shows a 
similar gap: 28.9% of university students had good 
knowledge, but 17.7% practiced BSE.16–19 The same gap has 
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been described in India,20 Thailand,21 the Philippines22 and 
Malaysia.23,24 

Because education is intended to change BSE behavior, the 
measurement properties of the outcome instrument 
determine what intervention studies can show. A 2026 meta-
analysis of 24 studies reported an OR of 8.30 for BSE practice 
after education.25 A cluster randomized trial in Ethiopia 
raised BSE practice from 33.3% to 59.9%,26 hands-on training 
outperformed theory-only teaching in a Turkish trial,27 and 
augmented-reality teaching improved knowledge among 
Indonesian adolescent girls.28 Most of these studies use locally 
assembled knowledge, attitude and practice (KAP) 
questionnaires, and their measurement properties are 
reported incompletely. Recently validated instruments vary 
widely in quality. A Chinese KAP scale reached excellent 
structural fit with McDonald's ω of 0.70–0.92,29 the 
knowledge domain of a Taiwanese KAP questionnaire had a 
Cronbach's α of only 0.37,30 and a review of the Breast Cancer 
Awareness Measure found a high pooled α but often 
insufficient evidence on structural validity and test–retest 
reliability.31 

KAP–SADARI was developed for Indonesian women from 
three published instruments. Each has its own limitation. The 
questionnaire of Masawa and Mboineki has an attitude 
domain that lengthens it. Its knowledge domain relies mainly 
on dichotomous agree/disagree responses.32 Sayi's 
instrument covers knowledge and perceptions of breast 
cancer beyond BSE. It includes many knowledge items that 
add to respondent burden, and its open-ended responses 
make scoring subjective.33 The questionnaire of Mengie et al. 
is concise, but its practice domain does not assess whether 
BSE is performed with the recommended technique.34 KAP–
SADARI was therefore designed to be brief and to grade each 
response by its agreement with recommended practice 
instead of as simply right or wrong. It also includes six 
technique items. 

Item analysis in many Indonesian validation studies relies 
on the Pearson correlation between each item and a total 
score that contains the item. The coefficient is judged against 
the critical r for the sample size.35,36 Because it includes the 
item's correlation with itself, it is inflated, most severely in 
short scales. The corrected item–rest correlation removes the 
overlap. It is standard in recent instrument development, 
including Indonesian work.37,38 Methodological studies have 
shown three things. Item–score correlations are biased 
indicators of item quality.39,40 Corrected item–total 
correlations and α need explicit standard errors.41 Reliability 
coefficients behave differently with few items, small samples 
and dichotomous responses.42–44 With 30 respondents, point 
estimates without intervals can make an instrument look 
adequate. The data may be equally compatible with poor 
performance. 

This study evaluated the item performance and internal 
consistency of the 13-item KAP–SADARI questionnaire in a 
pilot sample of Indonesian women recruited online by 
investigators at Universitas Sebelas Maret and Dr. Moewardi 
General Hospital, Surakarta. The specific aims were (1) to 
describe the respondents and compare their exposure to BSE 

information with published surveys; (2) to estimate item–
total correlations and Cronbach's α with confidence intervals 
and to test α against conventional thresholds; (3) to remove 
the part–whole bias from item analysis by estimating 
corrected item–rest correlations and α-if-item-deleted, 
exactly where the data identify them and as attainable ranges 
where they do not; and (4) to derive the sample size and scale 
length that a confirmatory validation study requires. 

2. Methods 

2.1. Study design and setting 

This was a cross-sectional pilot study of the measurement 
properties of a newly adapted questionnaire, covering item 
performance and internal consistency. It is reported following 
the COSMIN reporting guideline for studies on measurement 
properties, with the sampling frame described according to 
STROBE items for cross-sectional studies. 

After ethical clearance had been granted, data were 
collected online with Google Forms from late July to August 
2026. The study was run by investigators at Universitas 
Sebelas Maret and Dr. Moewardi General Hospital, Surakarta, 
and the questionnaire was administered in Bahasa Indonesia. 

2.2. Participants and eligibility 

The target population was women in Indonesia; the accessible 
population was literate women in Indonesia. Women who 
could read and write Bahasa Indonesia were eligible. 
Respondents who left any questionnaire item unanswered 
were excluded. Convenience sampling continued until 30 
complete responses had been obtained, the conventional size 
for the pilot phase of instrument testing. Only complete 
responses were retained and the questionnaire did not route 
respondents by prior BSE performance, so every respondent 
answered every item, including the practice items. 

2.3. Variables and data collection 

The instrument was developed by adapting and modifying the 
instruments of Masawa and Mboineki,32 Sayi33 and Mengie et 
al.34 Development comprised item identification and 
selection, simplification of language, adjustment to the 
Indonesian context and construction of a scoring system, as 
shown in Figure 1. The final instrument has three scored 
domains: knowledge (five items, K1–K5), attitude (two items, 
A1–A2) and practice (six items, P1–P6). Table 1 lists the items, 
keyed responses and scores. Each response was weighted by 
its agreement with recommended BSE practice, with 50 
points for the most appropriate response, 10 for a partially 
appropriate response and 0 for an inappropriate response. 
Item K5 consists of four yes/no sub-items on signs of 
abnormality, each worth 12.5 points. Domain maxima are 
therefore 250 (knowledge), 100 (attitude) and 300 (practice). 
A domain score of at least 75% of the maximum was classified 
as good; this threshold is close to the 70% cut-off used in a 
published BSE KAP survey14 and was not calibrated against an 
external criterion. The English wording in Table 1 is a 
translation of the Bahasa Indonesia questionnaire, which is 
provided in full in Supplementary File 1. An identity section 
recorded age band, marital status, education and occupation. 
Unscored questions recorded prior receipt and main source 
of BSE information and prior BSE performance. 
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Table 1. Domain structure, items and scoring key of the KAP–SADARI questionnaire. 

Domain (maximum; 'good') Item Content Keyed response (50 points) Other scores 

Knowledge (250; ≥187.5) K1 Purpose of BSE To help detect breast lumps early Recognize breast shape and size 10; 
others 0 

 K2 Age to start BSE At first menstruation Before marriage, in pregnancy, 
before breastfeeding, at menopause 
0 

 K3 Frequency of BSE Every month Every day or every week 10; every 
year 0 

 K4 Timing of BSE One week after menstruation One week before or during 
menstruation 0 

 K5 Signs to look for (four sub-items) Lump; abnormal nipple discharge; skin 
change: 'yes' (12.5 each) 

Nipple inverted since childhood: 'no' 
12.5 

Attitude (100; ≥75) A1 Regularity of BSE Monthly Daily, weekly, yearly, no fixed 

schedule 0 

 A2 Action on finding an abnormality Visit a clinic for further diagnosis Traditional healer, ignore it, do not 
know 0 

Practice (300; ≥225) P1 Body position Standing Sitting or lying down 10 

 P2 Palpating hand Opposite hand Same-side hand or one hand for 
both 0 

 P3 Palpating fingers Three middle fingers Thumb and index finger, whole palm 
0 

 P4 Direction of movement Circular or vertical Triangular 0 

 P5 Nipple-discharge check Squeeze nipple with thumb and index 
finger 

Observation 10; pressing with paper 
0 

 P6 Area examined beyond the breast Armpit Neck 10; back 0 

Abbreviations: BSE, breast self-examination; KAP, knowledge, attitude and practice; SADARI, pemeriksaan payudara sendiri (breast self-examination). Notes: 
'Good' denotes ≥75% of the domain maximum. Because each attitude item scores 0 or 50, a good attitude (≥75 of 100) requires the keyed response to both 
items. The questionnaire was administered in Bahasa Indonesia; the English wording is a translation. 

 
Figure 1. Development of the KAP–SADARI questionnaire and analysis workflow. Items were adapted from three published instruments into three 
scored domains, administered online to 30 women, and evaluated in three analytic layers: exact computations from the observed statistics, exact 
identification of the two-item attitude domain, and a sensitivity analysis over every dataset consistent with the observed item–total correlations 

and Cronbach's α. 
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2.4. Statistical analysis 

With 30 respondents, the Wilson 95% confidence interval (CI) 
for a proportion of 50% has a half-width of ±16.8 percentage 
points, the Fisher-z interval for a correlation of 0.50 extends 
from 0.17 to 0.73, and the Feldt interval for an α of 0.73 in a 
five-item scale extends from 0.54 to 0.86. The study was 
therefore designed to estimate item and scale statistics with 
explicit imprecision and to inform the sample size of a 
confirmatory study, not to establish that any coefficient 
exceeds a threshold. 

Respondent characteristics are reported as frequencies 
and percentages with Wilson score 95% CIs, where x is the 
count, n the sample size and z = 1.96: 

CI = 
𝑥 + 

𝑧2

2
 ± 𝑧√

𝑥(𝑛 - 𝑥)
𝑛

 + 
𝑧2

4
𝑛 + 𝑧2

 

Exposure to BSE information was compared with the 
proportions of women who had heard of, or were aware of, 
BSE in five published surveys conducted online, in the 
community, in antenatal clinics and among university 
students13,14,45–47 by two-sided exact binomial tests with Holm 
adjustment, and differences were expressed as Cohen's h. 
Because 'had received information' and 'had heard of BSE' are 
related but not identical constructs, these comparisons are 
descriptive: 

ℎ = 2 arcsin√𝑝1  - 2 arcsin√𝑝2 

Item validity was assessed in SPSS version 31 as the 
Pearson correlation between each item score and its domain 
total (riT), with the item included in the total, against the 
critical r of 0.361 for n = 30 at a two-sided α of 0.05 (a one-
sided test would use 0.306). Each coefficient was tested 
exactly with a t test on 28 degrees of freedom, and its 95% CI 
was obtained by the Fisher z transformation: 

𝑧 = 
1

2
ln (

1 + 𝑟

1 - 𝑟
) ,   95% CI = tanh (𝑧 ± 

1.96

√𝑛 - 3
) 

Because the item contributes to the total, riT is positive even 
when the items of a domain are mutually independent. Under 
independence its expected value is σi/√(Σσj²), where σi is the 
standard deviation of item i. For the attitude domain, this 
expectation and the probability that each item would exceed 
0.361 under independence came exactly from the 
hypergeometric distribution. For knowledge and practice, 
each item column was permuted independently (1,000 
permutations per dataset). The corrected item–rest 
correlation removes the part–whole overlap. It is the 
correlation between an item and the sum of the other items in 
its domain, where σT is the standard deviation of the domain 
total: 

𝑟𝑖,𝑇-𝑖  = 
𝑟𝑖𝑇𝜎𝑇 - 𝜎𝑖

√𝜎𝑇
2 + 𝜎𝑖

2 - 2𝑟𝑖𝑇𝜎𝑖𝜎𝑇
 

Corrected correlations were judged against the 
conventional threshold of 0.30, which was the decision 
criterion for item revision, and are also shown against the 
critical value of 0.361 for comparability with the uncorrected 
analysis. Cronbach's α for each domain of k items was 
computed as 

𝛼 = 
𝑘

𝑘 - 1
(1 - 

∑ 𝜎𝑖
2𝑘

𝑖=1

𝜎𝑇
2 ) 

with α-if-item-deleted computed from the remaining k − 1 
items. Feldt's 95% CI was used, with F quantiles on n − 1 and 
(n − 1)(k − 1) degrees of freedom, together with one-sided 
Feldt tests of H1: α > 0.70 and H1: α > 0.60; because these 

procedures assume essentially τ-equivalent, approximately 
normal items, their coverage with coarse items and 30 
respondents is approximate: 

95% CI = [1 - (1 - 𝛼̂ )𝐹0.975,  1 - (1 - 𝛼̂ )𝐹0.025], 

𝐹 ~ 𝐹(𝑛 - 1, (𝑛 - 1)(𝑘 - 1)) 

Because α for two items depends on their variance ratio, 
the attitude domain was also summarized by the inter-item φ 
coefficient and the Spearman–Brown coefficient, and the 
reliability expected with m parallel items was projected with 
the Spearman–Brown formula: 

𝜌SB = 
2𝑟

1 + 𝑟
,   𝜌𝑚 = 

𝑚𝜌

1 + (𝑚 - 1)𝜌
 

For knowledge and practice, McDonald's ω for the 
unweighted sum score was estimated from a one-factor 
model fitted by unweighted least squares to the Pearson inter-
item correlation matrix, the same basis as α; ordinal 
(polychoric) estimates would require the response matrix. 
The mean inter-item correlation was also reported. 

The analyzed data comprised the 13 uncorrected item–
total correlations, the three α coefficients and the respondent 
frequencies. Item-level responses were not part of the 
analyzed data, nor was their cross-classification with 
respondent characteristics. Statistics that depend on item-
level responses were therefore estimated in a sensitivity 
analysis. This analysis covers the space of datasets that match 
the observed statistics, and no single dataset is treated as 
observed. An admissible dataset was any matrix of 30 
respondents × k item scores, restricted to the scoring key in 
Table 1, that reproduced every observed riT and α of its 
domain to within ±0.0005. This is the rounding range of three-
decimal reporting. Two identities link the observed statistics 
to the item standard deviations: 

∑𝑟𝑖𝑇𝜎𝑖

𝑘

𝑖=1

 = 𝜎𝑇 ,   𝜎𝑇
2 = 

∑ 𝜎𝑖
2𝑘

𝑖=1

1 - 𝛼(𝑘 - 1)/𝑘
 

Given the item variances, the observed statistics fix the 
variance of the domain total and the covariance of each item 
with the total. Through the item–rest formula, they also fix the 
corrected item–rest correlation and α-if-item-deleted to 
within rounding. For the two binary attitude items, every 
possible 2 × 2 table was enumerated. A table and its 0↔50 
mirror image can both reproduce the statistics. They share 
every coefficient and differ only in endorsement rates, so the 
table consistent with the information exposure of the sample 
was reported. Knowledge has 180 possible response patterns 
and practice 144. Each dataset was represented by the 
number of respondents with each pattern. Once the item 
marginal distributions are fixed, every observed statistic 
becomes a linear constraint on these counts. Mixed-integer 
linear programming with the HiGHS solver decided 
admissibility. Item marginal distributions were sampled 
uniformly over count compositions. They were screened by 
the two identities and by the integer lattice of attainable 
cross-products. Targeted searches toward the lowest and 
highest variance of each item supplemented the sample. In 
total, 1.16 × 109 knowledge and 2.02 × 1010 practice marginal 
sets were sampled. Of these, 3.60 × 106 and 84,640 passed the 
screens. About 196,000 and 84,640 integer programs were 
solved, and 223 and 116 distinct admissible marginal sets 
were found. Within each admissible set, integer programming 
gave the minimum and maximum of the proportion in the 
good category, the proportion at the domain maximum and 
the mean inter-item correlation. ω was computed in up to five 
admissible datasets per set. A search cannot guarantee that 
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every admissible marginal set is found. Ranges are therefore 
reported as the most extreme values found, that is, inner 
bounds of the attainable range. Percentages of admissible sets 
are computed over the sets found by random sampling only, 
because targeted searches over-represent extremes. They 
describe the random search and are not probabilities that a 
conclusion is true. Outer bounds came from a continuous 
relaxation. In it, the ratio wi = σi/σT was maximized and 
minimized subject to the two identities, the rounding ranges 
and a positive semidefinite covariance matrix. The corrected 
item–rest correlation and α-if-item-deleted depend on the 
observed statistics only through wi. These limits were not 
exceeded in any of 40 random starts per bound; as results of 
a local solver they are numerical bounds, not certified global 
bounds. Sequential quadratic programming solved the 
relaxation from 40 random starts per bound, and every range 
found by integer programming lay inside its outer bound. 
Doubling the rounding range to ±0.001 moved no outer bound 
by more than 0.007. A conclusion was regarded as robust 
when it held in every admissible dataset found. It was 
regarded as further supported when it also held across the 
outer bound. When a range spanned a decision threshold, the 
quantity was reported as not identified by the data. 

The sample size for a confirmatory study was derived from 
three quantities. The first was the exact power of the one-
sided Feldt test of α > 0.70 and α > 0.60 at 80% power, 
assuming the population α equals the observed value. The 
second was the sample size at which the lower 95% limit 
would reach 0.70. The third was the sample size giving a CI 
half-width of 0.05. The same calculations were repeated for a 
planning value of α = 0.80, the target for the revised domains 
(with the attitude domain lengthened to three items). The 
Spearman–Brown prophecy formula gave the number of 
parallel items needed for α of 0.80 and 0.90. Other analyses 

used Python 3.14 with NumPy 2.4.4 and SciPy 1.18.1. The 
HiGHS interface of SciPy handled integer programming, and 
its SLSQP routine produced the outer bounds. Permutation 
analyses used fixed random seeds, and the code is provided in 
Supplementary File 2. All tests were two-sided at α = 0.05 
unless stated otherwise. The p values are reported to three 
decimal places. 

2.5. Ethical approval 

This study was approved by the Health Research Ethics 
Committee of Dr. Moewardi General Hospital, Surakarta, 
Indonesia (ethical clearance no. 1.312/VII/HREC/2026, 
issued on 29 July 2026). All respondents provided informed 
consent on the first page of the online questionnaire before 
completing it, and the confidentiality of respondents' data 
was maintained by the investigators. The study was 
conducted in accordance with the Declaration of Helsinki. 

3. Results 

3.1. Respondents and exposure to information 

The characteristics of the 30 respondents are detailed in 
Table 2 and shown in Figure 2. The most frequent age band 
was 21–30 years (30.0%; 95% CI 16.7–47.9%), followed by 
31–40 years (26.7%), and the median respondent was in the 
31–40-year band. Half were married (50.0%) and 43.3% had 
never married. Every respondent had completed at least 
senior high school, and 53.3% held a bachelor's degree. 
Private-sector employees (50.0%) and students (36.7%) 
predominated. Twenty-nine respondents (96.7%; 95% CI 
83.3–99.4%) had received information about BSE; the main 
source was a doctor, nurse or midwife for 20 respondents 
(66.7% of all respondents and 69.0% of those informed), the 
internet for five (16.7%), and a family member or friend or a 
book for two each (6.7%).  

Table 2. Characteristics of the 30 respondents and exposure to information on breast self-examination. 

Characteristic n % Wilson 95% CI (%) Half-width (pp) 

Age (years) 

   ≤20 4 13.3 5.3–29.7 12.2 

   21–30 9 30.0 16.7–47.9 15.6 

   31–40 8 26.7 14.2–44.4 15.1 

   41–50 5 16.7 7.3–33.6 13.1 

   > 50 4 13.3 5.3–29.7 12.2 

Marital status 

   Never married 13 43.3 27.4–60.8 16.7 

   Married 15 50.0 33.2–66.8 16.8 

   Divorced 1 3.3 0.6–16.7 8.0 

   Widowed 1 3.3 0.6–16.7 8.0 

Education 

   Senior high school 14 46.7 30.2–63.9 16.8 

   Bachelor's degree 16 53.3 36.1–69.8 16.8 

Occupation 

   Private-sector employee 15 50.0 33.2–66.8 16.8 

   Student 11 36.7 21.9–54.5 16.3 

   Civil servant/teacher/lecturer 3 10.0 3.5–25.6 11.1 

   Housewife 1 3.3 0.6–16.7 8.0 

Ever received BSE information 

   Yes 29 96.7 83.3–99.4 8.0 

   No 1 3.3 0.6–16.7 8.0 

Source of BSE information 

   Doctor/nurse/midwife 20 66.7 48.8–80.8 16.0 

   Internet 5 16.7 7.3–33.6 13.1 
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Characteristic n % Wilson 95% CI (%) Half-width (pp) 

   Family member/friend 2 6.7 1.8–21.3 9.7 

   Book 2 6.7 1.8–21.3 9.7 

   None 1 3.3 0.6–16.7 8.0 

Abbreviations: BSE, breast self-examination; CI, confidence interval; pp, percentage points. Notes: Wilson score intervals. With n = 30 the half-width at a 
proportion of 50% is ±16.8 pp; 93 and 381 respondents are needed for ±10 and ±5 pp. 'Source of BSE information' gives the single main source; 'None' is the 
respondent who had not received information. Of the 29 informed respondents, 20 (69.0%) named a doctor, nurse or midwife. 

 
Figure 2. Characteristics of the 30 respondents. Points show proportions and horizontal bars Wilson 95% confidence intervals; labels give the 

percentage and count. 

 

 
The proportion of respondents who had received BSE 

information was higher than the proportion of women who 
had heard of BSE in four of five published surveys after Holm 
adjustment (Table 3 and Figure 3). The differences were 
medium to large. Cohen's h was 0.57 against a Saudi web-
based survey (79.6%; Holm-adjusted p = 0.041) and 0.58 

against a Saudi online survey (79.0%; p = 0.037). It was 0.73 
against university students in three Arab countries (72.7%; p 
= 0.006) and 0.99 against Bangladeshi students (60.5%; p < 
0.001). The difference from Ghanaian antenatal attendees 
(84.0%) was not significant (p = 0.076; h = 0.46). 

 

Table 3. Exposure to breast self-examination information compared with published surveys. 

Comparator population n Reference proportion 

(%) Exact binomial p Holm-adjusted p Cohen's h 

Saudi Arabia, online survey13 930 79.0 0.012 0.037 0.58 

Saudi Arabia, web-based community survey14 397 79.6 0.020 0.041 0.57 

Egypt, Jordan and Syria, university students45 1,361 72.7 0.002 0.006 0.73 

Ghana, antenatal clinics46 536 84.0 0.076 0.076 0.46 

Bangladesh, university students47 400 60.5 <0.001 <0.001 0.99 

Abbreviations: BSE, breast self-examination; CI, confidence interval. Notes: Present study: 29 of 30 respondents (96.7%; Wilson 95% CI 83.3–99.4%) had 
received information on BSE. Each row tests the observed proportion against the published proportion of women who had heard of, or were aware of, BSE 
(two-sided exact binomial test); Holm adjustment across the five comparisons. Cohen's h of 0.2, 0.5 and 0.8 indicates small, medium and large differences. 
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Figure 3. Exposure to breast self-examination information compared with published surveys. The diamond and bar show the proportion of 

respondents in this study who had received BSE information with its Wilson 95% CI; gray points show the proportions of women who had heard of 
or were aware of BSE in five published surveys, labeled with Cohen's h and the Holm-adjusted exact binomial p value. 

 
 

3.2. Uncorrected item–total correlations 

All 13 uncorrected item–total correlations exceeded the 
critical value of 0.361 (exact p ≤ 0.020; Table 4 and Figure 4). 
Coefficients ranged from 0.530 (K3) to 0.917 (K5) in the 
knowledge domain. They were 0.919 and 0.860 for the 
attitude items and ranged from 0.422 (P3) to 0.823 (P6) in the 
practice domain. The lower confidence limits of two items fell 
below the critical value: K3 (95% CI 0.210–0.748) and P3 
(0.073–0.679). The criterion itself had little power to separate 

items. Suppose the items of a domain were mutually 
independent. Across admissible datasets the expected 
uncorrected correlation would then range from 0.103 to 
0.595 for knowledge items and from 0.225 to 0.536 for 
practice items. Individual items would exceed 0.361 by 
chance alone with probabilities of 0.08–0.97 (knowledge) and 
0.20–0.91 (practice). All items of a domain would do so 
together with probability 0.03–0.16 and 0.02–0.04, 
respectively. 

 

 
Figure 4. Uncorrected item–domain-total correlations with Fisher-z 95% confidence intervals. The dashed line marks the critical r of 0.361 used for 

the uncorrected validity criterion. Grey bands show the correlation expected for each item if all items of its domain were mutually independent 
(range over admissible datasets; exact value for attitude), which overlaps or exceeds the critical value for every item. 
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Table 4. Uncorrected item–domain-total correlations, their confidence intervals and their expected values under mutual 
independence of the items. 

Domain Item r (uncorrected) 95% CI (Fisher z) t (df = 28) p Expected r if items 
independent 

P(r > 0.361 | 
independence) 

Knowledge K1 0.792 0.604–0.896 6.86 <0.001 0.297–0.537 0.34–0.92 

 K2 0.653 0.383–0.820 4.56 <0.001 0.337–0.583 0.46–0.96 

 K3 0.530 0.210–0.748 3.31 0.003 0.103–0.576 0.08–0.95 

 K4 0.699 0.453–0.846 5.17 <0.001 0.320–0.595 0.39–0.97 

 K5 0.917 0.831–0.960 12.16 <0.001 0.286–0.438 0.34–0.73 

Attitude A1 0.919 0.835–0.961 12.33 <0.001 0.791 1.000ᵃ 

 A2 0.860 0.724–0.932 8.92 <0.001 0.612 1.000ᵃ 

Practice P1 0.674 0.414–0.832 4.83 <0.001 0.231–0.422 0.25–0.68 

 P2 0.660 0.393–0.824 4.65 <0.001 0.252–0.536 0.27–0.91 

 P3 0.422 0.073–0.679 2.46 0.020 0.419–0.519 0.68–0.89 

 P4 0.810 0.635–0.906 7.31 <0.001 0.300–0.504 0.35–0.85 

 P5 0.777 0.579–0.889 6.53 <0.001 0.225–0.454 0.20–0.77 

 P6 0.823 0.658–0.913 7.67 <0.001 0.245–0.469 0.25–0.80 

Abbreviations: CI, confidence interval. Notes: p values are exact two-sided t tests on 28 degrees of freedom. The expected uncorrected r under independence 
equals σi/√(Σσj²); for knowledge and practice it is shown as the range over all admissible datasets, and the last column gives the permutation probability 
(1,000 permutations per dataset) that the item exceeds the critical r when every item is permuted independently. With equal item variances the expectation is 
1/√k: 0.71, 0.45 and 0.41 for k = 2, 5 and 6. ᵃ Exact hypergeometric probability that both attitude items exceed 0.361 when they are independent. Probability 
that all items of a domain exceed 0.361 under independence: knowledge 0.03–0.16, practice 0.02–0.04, attitude 1.000. 

3.3. Attitude domain 

Of the 5,456 possible cross-classifications of the two binary 
attitude items (all 2 × 2 tables of 30 respondents), only one 
table and its mirror image reproduced riT = 0.919, riT = 0.860 
and α = 0.725 to three decimals (Table 5). In the table in which 
most respondents chose a clinic visit, 19 respondents (63.3%; 
95% CI 45.5–78.1%) gave the keyed response to both items. 
They therefore had a good attitude. Six chose a clinic visit 
without reporting regular monthly BSE, and five gave neither 
keyed response. None reported monthly BSE without 
choosing a clinic visit. The mirror-image table would imply 

that only 16.7% of respondents would visit a clinic after 
finding a breast abnormality, although almost all had received 
BSE information. The keyed response was given by 63.3% for 
A1 and 83.3% for A2. In a two-item domain, the inter-item φ 
equals the corrected item–rest correlation of each item. It was 
0.588 (95% CI 0.289–0.782; Fisher exact p = 0.003), and the 
Spearman–Brown coefficient was 0.740. Had the two items 
been independent with the same endorsement rates, both 
would still have exceeded the critical r in every possible table 
(probability 1.000). An α of 0.70 or more would have occurred 
with probability 0.003 (Figure 5). 

Table 5. Attitude domain: item cross-classification identified from the observed item–total correlations and α, with derived 
coefficients. 

Quantity Value 95% CI / test 

A1 keyed (monthly BSE) and A2 keyed (visit a clinic) 19 (63.3%)  

A1 not keyed, A2 keyed 6 (20.0%)  

A1 keyed, A2 not keyed 0 (0.0%)  

Neither keyed 5 (16.7%)  

A1 keyed response, % 63.3 45.5–78.1 

A2 keyed response, % 83.3 66.4–92.7 

Good attitude (both keyed), % 63.3 45.5–78.1 

Attitude score, mean ± SD (of 100) 73.3 ± 38.8  

Inter-item φ (= corrected item–rest r of each item) 0.588 0.289–0.782 

Fisher exact test of association OR = ∞ p = 0.003 

Cronbach's α (= KR-20) 0.725 0.42–0.87 

Spearman–Brown coefficient 0.740  

Parallel items needed for α ≥ 0.80 / ≥ 0.90 3 / 7  

Abbreviations: BSE, breast self-examination; CI, confidence interval; OR, odds ratio; SD, standard deviation; KR-20, Kuder–Richardson formula 20. Notes: Of 
the 5,456 possible 2 × 2 tables for two 0/50 items in 30 respondents, only this table and its mirror image (0↔50 on both items: 5, 6, 0 and 19 respondents; A1 
36.7%, A2 16.7%, good attitude 16.7%) reproduce r = 0.919, r = 0.860 and α = 0.725 to three decimals; all coefficients in the lower part of the table are identical 
for the two. The empty cell (no respondent endorsed regular BSE while choosing an option other than a clinic visit) makes the odds ratio infinite. φ CI by Fisher 
z. 
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Figure 5. Exact behavior of the two-item attitude domain when the items are independent. Panel A gives the hypergeometric probability of each 

uncorrected item–total correlation for items with the identified endorsement rates (63.3% and 83.3%); both correlations exceed the critical value 
0.361 in every possible table. Panel B gives the corresponding distribution of Cronbach's α; the observed α of 0.725 lies in the upper tail. 

3.4. Corrected item statistics in the knowledge and 

practice domains 

Admissible datasets were found for 223 sets of knowledge 
item marginals (180 from random sampling) and 116 sets of 
practice item marginals (73 from random sampling). Table 6 
and Figures 6 and 7 show the corrected item statistics across 
these datasets. In the knowledge domain, the corrected item–
rest correlation of K3 (frequency of BSE) ranged from 0.185–
0.480 (outer bound 0.167–0.522). It was below 0.361 in 97% 
and below 0.30 in 82% of randomly sampled admissible sets. 
Without K3, α ranged from 0.729–0.838, above the domain α 
of 0.733 in 97% of sets. The observed statistics therefore do 
not identify whether K3 meets the corrected criterion, 
although most admissible datasets place it below. K2 (age to 
start BSE) had a corrected correlation of 0.344–0.499, below 
0.361 in 2% of sets, and deleting it raised α in 40% of sets. K1 
(0.590–0.702), K4 (0.404–0.567) and K5 (0.847–0.878) 
exceeded both thresholds in every admissible dataset found. 

Deleting K4 raised α in 3 of 223 admissible sets (1% of the 
randomly sampled sets). 

For the practice domain, the corrected item–rest 
correlation of P3 (palpating fingers) ranged from 0.117–
0.182. It was below 0.30 in every admissible dataset found 
and could not exceed 0.422 in any dataset (outer bound). 
Deleting P3 raised α from 0.758 to 0.803–0.846 in every 
admissible dataset found. The outer bound of 0.765–0.856 
shows that α without P3 exceeds the domain α in every 
possible dataset. P1 (body position; 0.492–0.585) and P2 
(palpating hand; 0.408–0.560) performed moderately. P4 
(direction of movement; 0.652–0.730), P5 (nipple-discharge 
check; 0.623–0.714) and P6 (axillary examination; 0.688–
0.765) were the strongest items. Deleting P2 raised α in 1 of 
116 admissible sets (none of the randomly sampled sets), and 
deleting any other practice item except P3 lowered α in every 
admissible dataset found. 

Table 6. Corrected item statistics for the knowledge and practice domains: ranges over admissible datasets and outer bounds over 
all possible datasets. 

Item Item–rest r: range found 
(median) 

Item–rest r: outer 
bound 

Below 0.30 / 0.361 
(% of sets) 

α if deleted: range 
found 

α if deleted: outer 
bound 

α rises if 
deleted (% of 

sets) 
Keyed response (%): 

range 

Knowledge (α = 0.733; 223 admissible marginal sets, 180 random) 

K1 0.590–0.702 (0.638) 0.465–0.739 0 / 0 0.628–0.648 0.628–0.796 0 6.7–76.7 

K2 0.344–0.499 (0.396) 0.286–0.615 0 / 2 0.693–0.775 0.692–0.840 40 10.0–86.7 

K3 0.185–0.480 (0.273) 0.167–0.522 82 / 97 0.729–0.838 0.728–0.857 97 0.0–80.0 

K4 0.404–0.567 (0.462) 0.339–0.653 0 / 0 0.675–0.750 0.675–0.829 1 6.7–86.7 

K5 0.847–0.878 (0.871) 0.715–0.880 0 / 0 0.541–0.606 0.524–0.700 0 0.0–56.7 

Practice (α = 0.758; 116 admissible marginal sets, 73 random) 

P1 0.492–0.585 (0.520) 0.347–0.647 0 / 0 0.717–0.725 0.716–0.832 0 10.0–86.7 

P2 0.408–0.560 (0.446) 0.331–0.635 0 / 0 0.721–0.764 0.720–0.834 0 6.7–76.7 

P3 0.117–0.182 (0.148) 0.105–0.422 100 / 100 0.803–0.846 0.765–0.856 100 20.0–76.7 

P4 0.652–0.730 (0.674) 0.535–0.771 0 / 0 0.668–0.683 0.667–0.794 0 10.0–80.0 

P5 0.623–0.714 (0.672) 0.483–0.739 0 / 0 0.682–0.709 0.682–0.806 0 6.7–60.0 

P6 0.688–0.765 (0.738) 0.556–0.785 0 / 0 0.662–0.693 0.661–0.789 0 6.7–83.3 

Abbreviations: α, Cronbach's alpha; K1–K5, knowledge items; P1–P6, practice items; r, correlation coefficient. Notes: An admissible dataset is a 30 × k matrix 
of item scores, restricted to the scoring key, that reproduces every observed uncorrected item–total r and α to three decimals. Corrected item–rest r and α-if-
item-deleted depend on the observed statistics only through the item's share of the total-score standard deviation, so one dataset per admissible set of item 
marginals suffices. 'Range found' gives the most extreme values over all admissible sets found by random and targeted integer-programming searches (inner 
bounds); percentages are over the sets found by random sampling. 'Outer bound' comes from a continuous relaxation (positive semidefinite covariance, 
rounding ranges) and was not exceeded in any of 40 random starts of a local solver (a numerical bound, not a certified one); for P3, α if deleted exceeds the 
domain α across the whole outer bound. 
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Figure 6. Corrected item–rest correlations. Colored bars show the range of the corrected correlation over every admissible dataset found for 

knowledge and practice items, and thin gray lines its outer bound over all possible datasets; squares show the identified value for the attitude items 
(equal to the inter-item φ); open circles show the uncorrected correlations. Dashed lines mark the conventional threshold of 0.30 and the critical 

value of 0.361. 

 
Figure 7. Cronbach's α if each item is deleted, as ranges over admissible datasets (colored bars) and outer bounds over all possible datasets (thin 

gray lines), relative to the domain α (horizontal line). An item whose range lies wholly above the line lowers internal consistency in every 
admissible dataset; for P3 this holds across the whole outer bound. 

3.5. Internal consistency 

Cronbach's α was 0.733 (95% CI 0.545–0.859) for knowledge, 
0.725 (0.422–0.869) for attitude and 0.758 (0.594–0.871) for 
practice (Table 7 and Figure 8). No domain had an α 
significantly greater than 0.70 (Feldt one-sided p = 0.323, p = 
0.408 and p = 0.204, respectively). Only practice had an α 
significantly greater than 0.60 (p = 0.029; knowledge p = 

0.069; attitude p = 0.159). At the observed values, a sample of 
30 gave only 11.1%, 7.8% and 19.8% power to show α > 0.70. 
McDonald's ω ranged from 0.743 to 0.782 for knowledge and 
from 0.761 to 0.794 for practice across admissible datasets, 
close to α. The mean inter-item correlation was narrowly 
bounded at 0.395–0.423 for knowledge and 0.379–0.390 for 
practice. 
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Figure 8. Internal consistency of the three domains. Circles and thin bars give Cronbach's α with Feldt 95% confidence intervals; thick bars give the 
range of McDonald's ω over admissible datasets (knowledge, practice); the square gives the Spearman–Brown coefficient of the two-item attitude 

domain. Dashed lines mark 0.60 and 0.70. 

Table 7. Internal consistency of the three domains with interval estimates and one-sided tests against conventional thresholds. 

Domain k Cronbach's α (Feldt 95% 
CI) Test α > 0.70: F; p Test α > 0.60: F; p Power vs 0.70 

at n = 30 McDonald's ω: range Mean inter-item r: range 

Knowledge 5 0.733 (0.545–0.859) 1.124; 0.323 1.498; 0.069 11.1% 0.743–0.782 0.395–0.423 

Attitude 2 0.725 (0.422–0.869) 1.091; 0.408 1.455; 0.159 7.8% SB 0.740 0.588 (identified) 

Practice 6 0.758 (0.594–0.871) 1.240; 0.204 1.653; 0.029 19.8% 0.761–0.794 0.379–0.390 

Abbreviations: CI, confidence interval; SB, Spearman–Brown coefficient for the two-item attitude domain. Notes: Feldt F = (1 − α0)/(1 − α̂) with df = 29 and 
29(k − 1); one-sided p for H1: α > α0. Power is for the one-sided Feldt test at α = 0.05 assuming the population α equals the observed value. ω (one-factor model, 
unweighted sum score) and the mean inter-item r depend on the joint item responses and are shown as ranges over admissible datasets. 

3.6. Score distributions 

Table 8 shows which quantities the observed statistics could 
not identify for knowledge and practice. These are the 
quantities that depend on how responses are distributed 
instead of on how items covary. Across admissible datasets 
the mean knowledge score ranged from 67.1 to 162.5 of 250 

points. The mean practice score ranged from 84.0 to 197.3 of 
300 points. The proportion with good knowledge ranged from 
3.3% to 53.3%, and the proportion with good practice from 
6.7% to 56.7%. For the attitude domain, the identified table 
gives a mean score of 73.3 ± 38.8 of 100 points. The good 
category coincides with the maximum score. 

Table 8. Score-distribution quantities and their identification from the observed statistics. 

Quantity Knowledge Practice Attitude Identification 

Domain score, mean (points) 67.1–162.5 84.0–197.3 73.3 Fixed by item marginals; marginals not 
identified 

Domain score, SD (points) 61.6–81.7 76.3–90.1 38.8 Fixed by item marginals and α 

Respondents in the 'good' category (%) 3.3–53.3 6.7–56.7 63.3 Not identified for knowledge and practice 

Respondents at the domain maximum (%) 0.0–26.7 0.0–16.7 63.3 Not identified for knowledge and practice 

Mean inter-item r 0.395–0.423 0.379–0.390 0.588 Narrowly bounded 

Abbreviations: SD, standard deviation. Notes: Ranges are over admissible datasets (for % good, % at maximum and mean inter-item r: integer-programming 
minimum and maximum within each admissible set of item marginals, over the sets examined). For the attitude domain the good category coincides with the 
maximum score (both items keyed). 

3.7. Requirements for a confirmatory study 

Table 9 and Figure 9 give the sample sizes required for a 
confirmatory study. Showing with 80% power that α exceeds 
0.70 at the observed values would require 319 respondents 
for practice, 1132 for knowledge and 3269 for attitude. 
Showing α > 0.60 would require 59, 94 and 178. Suppose the 
revised domains reach α = 0.80. Then 80% power would 

require only 90 (practice), 94 (knowledge) and 113 
respondents (a three-item attitude domain), and a CI half-
width of 0.05 would require 150, 156 and 189. At the 
observed values, a CI half-width of 0.05 would require 218, 
277 and 473 respondents. The Spearman–Brown projections 
in Figure 10 show that, at the observed inter-item φ, the 
attitude domain would need 3 parallel items to reach α ≥ 0.80 
(projected 0.811) and 7 to reach 0.90. 

Table 9. Sample size and scale length required by a confirmatory validation study. 

Domain Observed α n: 80% power, α > 
0.70 

n: 80% power, α > 
0.60 

n: lower 95% 
limit ≥ 0.70 

n: CI half-width 
≤ 0.05 

If revised α = 0.80: n for 80% / 90% 
power; ±0.05 

Parallel items for 
0.80 / 0.90 

Knowledge 0.733 1132 94 684 277 94 / 131; 156 6 / 13 

Attitude 0.725 3269 178 2032 473 113 / 158; 189 (k = 3) 3 / 7 

Practice 0.758 319 59 187 218 90 / 126; 150 7 / 15 

Abbreviations: α, Cronbach's alpha; CI, confidence interval; k, number of items. Notes: Power from the exact Feldt F distribution (one-sided, α = 0.05) assuming 
the population α equals the observed value; precision from the Feldt interval at the observed α. The planning scenario assumes the revised domains reach α = 
0.80 (attitude with one added item, k = 3). Items needed: Spearman–Brown prophecy for parallel items at the observed inter-item correlation (attitude φ; 
midpoint of the admissible mean inter-item r for knowledge and practice). 
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Figure 9. Sample size for a confirmatory validation study. Panel A shows the power of the one-sided Feldt test of α > 0.70 as a function of sample 
size, assuming the population α equals the observed value; points mark 80% power. Panel B shows the half-width of the Feldt 95% confidence 

interval; the dashed line marks ±0.05. 

 
Figure 10. Projected reliability by number of parallel items (Spearman–Brown prophecy). The attitude curve uses the identified inter-item φ with 
its 95% CI (shaded); knowledge and practice curves use the midpoint of the admissible mean inter-item correlation. Dashed lines mark 0.70 and 

0.80. 

4. Discussion 

4.1. Principal findings 

In this pilot evaluation of the 13-item KAP–SADARI 
questionnaire among women recruited online by 
investigators at Universitas Sebelas Maret and Dr. Moewardi 
General Hospital, Surakarta, all domains had Cronbach's α in 
the acceptable range (0.725–0.758), and every item exceeded 
the conventional uncorrected validity criterion. Three 
findings qualify this picture. First, the uncorrected criterion 
carried little information. Two independent attitude items 
would satisfy it with certainty, and individual knowledge and 
practice items would satisfy it by chance alone with 
probabilities of up to 0.97. Second, once the part–whole 
overlap was removed, P3 (palpating fingers) had a corrected 
item–rest correlation below 0.30 in every admissible dataset 
found, and deleting it raised the practice α in every possible 
dataset. K3 (frequency of BSE) fell below the critical value in 
most, but not all, admissible datasets. Third, the confidence 
intervals of all three α coefficients extended well below 0.70, 

so a sample of 30 could not show that any domain reaches the 
conventional threshold. The instrument is therefore 
promising but not yet validated. The pilot data identify which 
items to revise and how large the confirmatory study must be. 

4.2. Uncorrected and corrected item statistics 

The uncorrected item–total correlation remains widespread 
in Indonesian validation work. A validation of the Beliefs 
about Medicine Questionnaire in South Sulawesi judged 
uncorrected item–total correlations against an r-table 
threshold.35 An Indonesian validation of the five-item Brief 
Symptom Rating Scale reported item validity coefficients of 
0.634–0.781 alongside α of 0.770.36 The SADAR-PrEP 
instrument, developed in six Indonesian regions, took a 
different route. It reported corrected item–total correlations 
of 0.538–0.676 together with known-groups effect sizes,37 
and a Malaysian breast cancer screening health-literacy 
questionnaire reported corrected item–total correlations of at 
least 0.71.38 The difference is not cosmetic. When items are 
unrelated, an item's uncorrected correlation with a total that 
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contains it approximates its share of the total variance. That 
is about 1/√2 = 0.71 for two items and 0.41–0.45 for five or 
six items of similar variance. All of these values exceed 0.361. 
Metsämuuronen has shown that item–score correlations 
distort item discrimination and reliability estimates,39,40 and 
van der Ark derived standard errors for corrected item–total 
correlations because their sampling variability is large.41 For 
short domains such as those of KAP–SADARI, corrected 
coefficients with intervals are the only item statistics that 
carry real information. 

4.3. The two weakest items 

The content and scoring of the two weakest items suggest 
likely explanations. For K3, whose statistical status is not 
identified, the content argument carries the decision to revise. 
Item K3 credits monthly BSE with 50 points. It awards 10 
points for daily or weekly examination, so respondents with 
an inaccurate belief about frequency still earn partial credit. 
The ordering of its responses may not follow the knowledge 
continuum that the other items measure. Frequency may also 
be the BSE fact that varies most across lay sources. That can 
dilute its association with knowledge of purpose, timing and 
warning signs. Item P3 asks which fingers are used for 
palpation. Many women do not know this technical detail 
even when they examine their breasts. In Saudi Arabia, 79% 
had heard of BSE but only 42.6% knew the correct 
technique,13 and in three Arab countries 41.92% of students 
did not know how to perform BSE.45 The practice items ask 
what the respondent does. Women who have never 
performed BSE therefore answer them hypothetically. The 
practice domain then partly measures knowledge of 
technique, which can lower the association of the most 
technical item with the rest. The unscored question on prior 
BSE performance should route non-performers past the 
practice items. Alternatively, the domain should be reframed 
explicitly as knowledge of technique. 

4.4. Reliability relative to published instruments 

Against published instruments, the reliability of KAP–SADARI 
is in the expected range for scales of its length. An Indonesian 
diabetes knowledge test reported α of 0.73 and ω of 0.72,48 
the Iranian Breast Cancer Perception Scale reported α of 0.68 
and ω of 0.70,49 and the Malay Champion Health Belief Model 
Scale reported subscale α of 0.59–0.87.50 Longer instruments 
reach higher values. The Turkish Breast Cancer Awareness 
Scale had a total α of 0.907,51 a 36-item Indian KAP scale 
0.87,52 and the Breast Cancer Awareness Measure a pooled α 
of 0.89 across adaptations.31 Precision differs more than level 
does. In a validation among 372 Iranian women, the 95% CI of 
ω spanned only 0.66–0.74;49 with 30 respondents, the lower 
95% limits of the KAP–SADARI α coefficients lie between 0.42 
and 0.59. Simulation studies find that ω and α give similar 
estimates in unidimensional data,42,43 as they did here, and 
that interval estimation, whether frequentist or Bayesian, is 
essential at small samples.53,54 

Recent validations of breast cancer screening-belief, fear 
and awareness measures also show which property is most 
often missing. An Armenian health-belief survey 
administered by telephone reported test–retest correlations 
of 0.72–0.97 with α of 0.75–0.94.55 The Greek Breast Cancer 
Screening Beliefs Questionnaire reached α of 0.814,56 and the 
Chinese MARA awareness questionnaire combined α above 
0.75 with retest correlations above 0.65.57 A Bangla breast 
cancer fear scale administered online reached α of 0.939 but 
a test–retest coefficient of only 0.53.58 High internal 
consistency in an online sample does not guarantee temporal 
stability. Short subscales can perform poorly within 

otherwise reliable instruments. A Turkish perceived-barriers 
scale had a total α of 0.87 but subscale α as low as 0.34.59 For 
the Champion Breast Cancer Fear Scale, ω (0.877) and α 
(0.876) were almost identical.60 For the Breast Cancer 
Screening Beliefs Questionnaire, an exploratory structural 
equation model fitted better than a confirmatory factor 
model.61 BSE-specific transtheoretical scales recruited online 
were evaluated with factor analysis, item–total correlations 
and test–retest reliability together.62 The coefficients of KAP–
SADARI sit within this range, but its evidence base lacks the 
structural and temporal properties that these studies report. 

4.5. The attitude and knowledge domains 

The attitude domain illustrates the specific problem of two-
item scales. Its items were clearly associated, with a φ of 0.588 
and a Spearman–Brown coefficient of 0.740, so the domain is 
not noise. Two-item measures can be reliable when the items 
are near-parallel: the two-item Connor–Davidson Resilience 
Scale exceeded 0.72 in a national sample of 5,023 adults,63 and 
a two-item empathy measure reached α of 0.919 with an 
inter-item correlation of 0.852.64 The KAP–SADARI attitude 
items, however, differ in difficulty. Every respondent who 
reported regular monthly BSE also chose a clinic visit, but six 
who chose a clinic visit did not report regular BSE, a 
cumulative pattern in which the clinic item is the easier of the 
two. This structure caps the attainable correlation and makes 
α sensitive to endorsement rates. A third and fourth item from 
the constructs most associated with BSE, such as perceived 
self-efficacy or barriers,65,66 would raise projected reliability 
above 0.80 and broaden the content of the domain beyond 
two behavioral intentions. 

The knowledge domain combines distinct facts. Its internal 
consistency should be read with that in mind. Knowing the 
purpose of BSE, its timing and the warning signs of breast 
cancer need not be strongly correlated. The four sub-items of 
K5 act as a small testlet, which contributes four correlated 
responses to one item. Models designed for dichotomous and 
ordinal knowledge items serve such content better than α 
does. Model-based reliability coefficients outperformed α for 
dichotomous items in simulation.44 The Japanese Cancer 
Knowledge Scale used a two-parameter item response model 
to select eight items with discrimination parameters of 1.13–
1.86.67 A confirmatory study should therefore fit an item 
response model to the knowledge domain and treat the sub-
items of K5 explicitly. Relying on α alone would not be enough. 

4.6. Scoring and reporting of domains 

The three domains should also be scored and reported 
separately. Summing knowledge, attitude and practice into a 
single KAP score would create a multidimensional total for 
which α and ω-total overstate the reliability of any general 
factor, as shown in simulations of bifactor structures,68 and 
for which hierarchical coefficients would be needed to justify 
a total score.69 The different levels and correlates of 
knowledge, attitude and practice in the BSE literature14,15 
argue for domain scores as the primary outcomes. 

4.7. Sample and recruitment 

The respondents were unusually well informed. Exposure to 
BSE information (96.7%) exceeded that reported in Saudi 
online and community samples, among Arab and Bangladeshi 
university students, and was comparable only to antenatal 
attendees in Ghana, who are routinely counseled.13,14,45–47 All 
respondents had completed senior high school. In the 
Indonesian national registry, lower education predicted late-
stage presentation,2 so the women at greatest risk may have 
been the least represented. Restricted variability in a 
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homogeneous, well-informed sample attenuates item 
correlations and α, so the coefficients observed here may 
underestimate rather than overestimate those in a more 
heterogeneous population; conversely, items answered 
correctly by almost all respondents here may discriminate 
quite differently among less informed women. Ceiling effects 
on knowledge items cannot be excluded because their 
distributions are not identified by the observed statistics. 
Online recruitment adds two further concerns: survey mode 
can shift reported levels of health-related constructs even 
when measurement is invariant,70 and web surveys recruited 
through social media are vulnerable to fraudulent responses, 
which removed most submissions in one international 
study.71 Future administrations should include verification 
questions, completion-time screening and recruitment 
through health facilities and community programs. 

4.8. Information sources and implementation 

Health workers were the main source of information for 
66.7% of respondents, which matters for implementation. In 
a multinational survey of 5,435 women in the Middle East and 
North Africa, information from health professionals was 
associated with greater breast cancer awareness. Reliance on 
mass-media channels was associated with lower awareness.72 
Among Bangladeshi adolescents, information from health 
workers was associated with BSE practice (OR 9.62).73 Social 
media was the leading source in Saudi Arabia (51.4%)14 and 
among Arab students (38%).45 Yet only 8% of YouTube videos 
on BSE were rated excellent for quality.74 In Indonesia, 
participation in community health programs was associated 
with BSE practice.10 Primary-care and community programs 
are therefore a plausible setting for both BSE education and 
the use of a brief evaluation instrument. 

In the regional context, a brief Indonesian instrument has a 
clear role. The pooled Indonesian BSE prevalence of 43.14%9 
and the 20.1% of registry patients presenting with stage IV 
disease2 call for education programs whose effects can be 
measured reliably. Recent Indonesian validations of 
instruments for dengue prevention,75,76 financial toxicity in 
breast cancer,77 cancer quality of life,78 screen exposure in 
children79 and paternal breastfeeding self-efficacy80 show 
that confirmatory factor analysis, ω, test–retest intraclass 
correlation and known-groups validity are attainable 
standards in Indonesian samples of 171 to 462 respondents. 
In Malaysia, a randomized trial of mHealth education and 
navigation achieved clinical breast examination uptake of 
45.8%, compared with 3.5% in the control arm,81 and in 
Yogyakarta augmented-reality teaching produced high BSE 
knowledge in 71.4% of girls compared with 28.6% after a 
lecture.28 Trials of this kind need outcome instruments that 
discriminate between women and detect change. The revised 
KAP–SADARI should be built to demonstrate that property. 

Published education studies show what responsiveness 
requires. In a Nigerian pre–post study, mean knowledge, 
attitude and practice scores rose from 1.58 to 4.31, 2.37 to 
4.80 and 1.97 to 5.81, respectively;82 a comparison of podcast 
and lecture teaching used a knowledge tool with α of 0.76 
together with observed practice scores;83 a simulation-based 
trial among Afghan refugee women measured BSE skill as well 
as awareness;84 and in an Iranian trial comparing face-to-face 
and WhatsApp education, knowledge correlated with practice 
only at r = 0.30 one month after face-to-face teaching.85 The 
modest knowledge–practice correlation supports separate 
domains, and the use of observed technique as an outcome in 
these trials suggests an external criterion against which the 
KAP–SADARI practice domain could be validated. 

4.9. Classification rule and content validity 

The classification rule needs the same scrutiny. The good 
category is defined as 75% of the domain maximum, and it 
could not be evaluated. The proportions of respondents 
classified as having good knowledge or practice varied from a 
few percent to more than half across datasets that match the 
observed statistics. A cut-off chosen by convention can 
therefore yield almost any prevalence of 'good' knowledge in 
a given sample. The instrument should not be used to estimate 
the prevalence of good knowledge, attitude or practice, or to 
classify individual women, until the cut-off has been anchored 
by standard-setting methods or by known-groups and 
criterion data such as observed BSE technique. 

Content validity rests on adaptation from published 
instruments and has not been confirmed by an expert panel. 
An expert panel should now review the scoring key. Guidance 
documents differ on the age at which to start BSE, the 
positions to use during palpation and whether to squeeze the 
nipple, and their advice has changed over time. Three keyed 
responses depend on these choices (K2, P1 and P5). A panel 
of breast surgeons, oncology nurses, midwives and health 
educators could document that the keyed responses reflect 
current Indonesian recommendations. It would report item-
level and scale-level content validity indices, as was done for 
the Malay Champion Health Belief Model Scale (item content 
validity index ≥0.83)50 and for a Ukrainian screening 
questionnaire.86 Cognitive interviews would show whether 
women interpret the response options as intended. 

4.10. Research agenda 

The findings point to a clear research agenda. The next phase 
should combine an expert-panel review of all 13 items with 
cognitive interviews. It should revise K3 by removing partial 
credit for over-frequent examination, revise or reframe P3, 
and add at least one attitude item. A field test of at least 319 
women should follow. That number is needed to show with 
80% power that the practice α exceeds 0.70, and 473 would 
be preferable to estimate every α within ±0.05. The sample 
should be stratified by education, residence and age and 
recruited partly through primary-care facilities. The study 
should test the three-domain structure by confirmatory factor 
analysis and fit item response models to the knowledge items. 
It should estimate test–retest reliability at two weeks in a 
subsample large enough for a precise intraclass correlation.87 
It should also examine known-groups validity by comparing 
women who do and do not perform BSE and women with and 
without health-worker information. Responsiveness should 
then be assessed within a randomized comparison of hands-
on and lecture-based education, a design already used to 
evaluate BSE teaching.27,88 If the revisions bring every domain 
to an α of about 0.80, a sample of 189 would estimate each 
coefficient within ±0.05. A field test of at least 319 women 
therefore covers both the pessimistic and the planning 
scenario. Depositing the item-level responses with the 
confirmatory study would allow every bound reported here 
to be replaced by an estimate. 

4.11. Strengths and limitations 

This study has several strengths. It reports every coefficient 
with an interval and tests reliability against explicit 
thresholds rather than relying on point estimates. It removes 
the part–whole bias from item analysis and shows, by exact 
calculation, how little the conventional uncorrected criterion 
can reveal in short domains. Without distributional 
assumptions, it separates the quantities that the observed 
statistics identify (corrected item statistics, the attitude cross-
classification and the mean inter-item correlation) from those 
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they do not (score distributions), so that the weakest item is 
flagged by a conclusion that holds across every dataset 
consistent with the observations and the second by the 
proportion of admissible datasets in which it fails. Finally, it 
converts the pilot results into the sample size and scale length 
that a confirmatory study needs. 

The study also has limitations. The sample of 30 women 
recruited online by convenience sampling was small, highly 
educated and almost uniformly informed about BSE, which 
limits generalizability and may attenuate correlations. 
Because item-level responses were not part of the analyzed 
data, corrected item statistics for knowledge and practice are 
reported as ranges over admissible datasets found by search; 
these are inner bounds, and the attainable range may be 
wider, up to the outer bounds, which were themselves 
obtained by numerical optimization. Feldt intervals and 
Pearson-based ω are approximate for coarse, categorical 
items. Score distributions, the proportions in the good 
category, between-domain correlations and known-groups 
comparisons could not be estimated. Only item performance 
and internal consistency were examined; structural validity, 
test–retest reliability, criterion validity and responsiveness 
remain untested, and content validity rests on adaptation 
rather than a formal expert-panel index. Practice items were 
answered by respondents regardless of whether they had 
ever performed BSE. These results should therefore be 
regarded as a pilot evaluation that guides revision of the 
instrument. 

5. Conclusion 

The 13-item KAP–SADARI questionnaire showed acceptable 
but imprecise internal consistency in a pilot of 30 Indonesian 
women. Cronbach's α was 0.733, 0.725 and 0.758 for 
knowledge, attitude and practice, and none could be shown to 
exceed 0.70. The conventional uncorrected item–total 
criterion told us little in these short domains. After correction, 
the palpating-fingers item P3 performed poorly in every 
dataset that reproduces the observed statistics. The 
frequency item K3 probably does as well. The two attitude 
items are clearly associated (φ = 0.588) but too few for a 
reliable domain. P3 and K3 should be revised, at least one 
attitude item added and the keyed responses reviewed by an 
expert panel before the instrument is used to classify women 
or to evaluate BSE education in Indonesian primary care and 
community programs. A confirmatory study of at least 319 
women, stratified by education and residence, should then 
establish structural validity, test–retest reliability, known-
groups validity and responsiveness. It should use corrected 
item statistics and interval estimates throughout. 
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