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Breastfeeding Adaptation Scale-Short Form for mothers at 2
weeks postpartum: construct validity, reliability, and

measurement invariance

Sun-Hee Kim

College of Nursing, Daegu Catholic University, Daegu, Korea

Purpose: This study was conducted to evaluate the construct validity, reliability, measurement invariance,
and latent mean differences in the Breastfeeding Adaptation Scale-Short Form (BFAS-SF) for use with
mothers at 2 weeks postpartum.

Methods: This methodological study was designed to evaluate the validity, reliability, and measurement in-
variance of the BFAS-SF at 2 weeks postpartum, with data collected from 431 breastfeeding mothers. Con-
firmatory factor analysis and multi-group confirmatory factor analysis were conducted to assess the factor
structure and the measurement invariance across employment status, delivery mode, parity, and previous
breastfeeding experience, and the latent mean differences were then examined.

Results: The goodness of fit of the six-factor model at 2 weeks postpartum was acceptable. Multi-group
confirmatory factor analysis supported strict invariance of the BEAS-SF across employment status and de-
livery mode. Full configural invariance, full metric invariance, and partial scalar invariance across parity and
full configural invariance and full metric invariance across previous breastfeeding experience were support-
ed, respectively. The results for latent mean differences suggested that mothers who were employed showed
significantly higher scores for breastfeeding confidence. Mothers who had a vaginal delivery showed signifi-
cantly higher scores for sufficient breast milk and baby’s feeding capability. Multiparous mothers showed
significantly higher scores for baby’s feeding capability and baby’s satisfaction with breastfeeding.
Conclusion: The validity and reliability of the BFAS-SF at 2 weeks postpartum are acceptable. It can be
used to compare mean scores of breastfeeding adaptation according to employment status, delivery mode,
and parity.

Keywords: Biological adaptation; Breast feeding; Instrumentation; Psychological adaptation; Validation
study
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Summary statement

» What is already known about this topic?

postpartum, however, has not been verified.

* What this paper adds

mode, and parity.

« Implications for practice, education, and/or policy

parity.

The construct validity and reliability of the Breastfeeding Adaptation Scale-Short Form (BFAS-SF) for use at 4 weeks postpar-
tum have been confirmed and its measurement invariance and latent mean differences have been reported. Its use at 2 weeks

For breastfeeding mothers at 2 weeks postpartum, the validity, reliability, and measurement invariance of the BFAS-SF were
verified. The mean scores of mothers' breastfeeding adaptation can be reasonably compared according to employment status, delivery

The BFAS-SF can be used to assess breastfeeding adaptation at 2 weeks postpartum for early identification of breastfeeding adap-
tation. In addition, it can be used in practice according to differences in mean scores across employment status, delivery mode, and
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Methods

Ethics statement:This study was approved by the Institutional
Review Board of Daegu Catholic University (CUIRB-20170079).
Informed consent was obtained from the participants.
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Table 1. Convergent and discriminant validity of the Breastfeeding Adaptation Scale-Short Form at 2 weeks postpartum (N=431)
Factor Observational variable B B CR SMC  Construct reliability ~ AVE F1(®) F2 (D) F3 (D) F4(d) F5(d) F6 (D)

F1 Item 1 1.00  .58" 347 .90 .83 1 581 20 277 28"
Item 2 237 .79* 1164 .62*
Item 3 2.71 83 1167 69
Item 4 250 .64* 993  41*

F2 Item 5 1.00 .56™ 327 .66 41 1 A43° 48% 48" 40™
Item 6 085 .72* 923  .52*
Item 7 0.57 47" 6.80 .22%

F3 Item 8 1.00 .81* 66" .75 .61 1 35 61" 35"
Item 9 0.68 .70  11.61 A9°
Item 10 0.64 .57 1029 33"

F4 Item 1 1.00 .77* .59* .80 73 1 60" 29
Item 12 098 .87* 11.38 75"

F5 Item 13 1.00 .84™ T 79 71 1 28"
Item 14 093 .76 1317 57"

F6 Item 15 1.00 .72* 51* .84 .76 1
Item 16 091 81™ 652 66"

AVE: Average variance extracted; CR: critical ratio; F1: emotional exchange with one’s baby; F2: breastfeeding confidence; F3: sufficient breast milk; F4: baby’s
feeding capability; FS: baby's satisfaction with breastfeeding; F6: maintenance of breast milk volume; SMC: squared multiple correlation; p: standardized
regression coefficient; ®: correlation coefficient.

*p<.050, *p<.010.

Table 2. Reliability of the Breastfeeding Adaptation Scale-Short Form at 2 weeks postpartum (N=431)

Factor Item Mean +SD Skewness Kurtosis Cronbach's a (95% Cl)
F1 1. My baby looks so lovely when he or she is drinking breast 4.82+0.38 -1.70 0.90 .78 (.74-81)
milk.
2. | feel the exchange of good emotions while breastfeeding 4.49+0.67 -1.09 0.59
my children.
3.1 'am happy during breastfeeding. 4.35+0.72 -0.86 0.42
4.1 seem to have become a true mother when breastfeeding.  4.18+0.87 -0.72 -0.33
F2 5.1am going to breast feed for over 6 months. 3.82+1.14 -0.63 -0.65 .57 (.50-.64)
6. | can endure breastfeeding even with difficulties. 3.81+0.76 -0.28 0.00
7. | know well about how to feed breast milk. 3.30+0.77 0.15 -0.01
F3 8. My milk is sufficient for my baby's intake. 3.30+ 1.08 0.09 -0.84 .73 (.68-.77)
9. | have no problem feeding my baby because | have good 3.66+0.85 -0.25 -0.20
nutrition.
10. My breasts feel full when it is time to feed my baby. 3.97+0.99 -0.84 0.05
F4 11. My baby latches on my breast and sucks well. 3.62+ 1.04 -0.40 -0.57 .79 (.75-.83)
12. My baby sucks milk with a regular rhythm and swallows 3.60+0.91 -0.28 -0.29
it.
F5 13. My baby is satisfied after breastfeeding. 3.35+0.94 -0.12 -0.35 78 (.73-.82)
14 My baby does not cry during or after breastfeeding. 3.41+097 -0.30 -0.49
F6 15. | try to get enough rest and sleep for breastfeeding. 3.80+0.78 -0.45 0.30 .72 (.67-.77)
16. | try to eat enough food and water for breastfeeding. 4.16+0.63 -0.30 0.16
Total 3.85+0.84 .82 (.80-.85)

Cl: confidence interval; F1: emotional exchange with one's baby; F2: breastfeeding confidence; F3: sufficient breast milk; F4: baby's feeding capability;
F5: baby's satisfaction with breastfeeding; F6: maintenance of breast milk volume.
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Table 3. Measurement invariance of the Breastfeeding Adaptation Scale-Short Form at 2 weeks postpartum (N=431)

Model fit indices

Model comparison

Variable Invariance model 5
df NC CFH RMSEA SRMR ACFI ARMSEA  ASRMR
Employment status Configural 320.78* 178 1.80 936  .043 .068
Metric 33502 188 178 934  .043 .068 -.002 .000 <.001
Scalar 364.83* 204 179 928  .043 .069 -.006 .000 .001
Factor variance/covariance 383.70" 225 171 928 041 077 <.001 -.002 .008
Error variance 42187 241 175 918 042 078 -.010 .001 .001
Delivery mode Configural 336.65° 178 1.89 929  .046 056
Metric 34502* 188 1.84 929 044 057 <.001 -.002 .001
Scalar 372.76* 204 1.83 924 044 057 -.005 .000 <.001
Factor variance/covariance 408.82* 225 1.82 917 044 .066 -.007 .000 .009
Error variance 432.68* 241 1.80 914 043 067 -.003 -.001 .001
Parity Configural 32035 178 180 936  .043 048
Metric 336.77* 188 1.79 933  .043 .050 -003 <.001 .002
Scalar 41047 204 201 907 .049 .050 -.026 .006 <.001
Partial scalar’ 362.70 202 1.80 .928 .043 .051 -.005 .000 .001
Previous breastfeeding experience Configural 318.71* 178 179 936  .043 045
Metric 331.07* 188 1.76 935 042 047 -.001 -.001 .002

CFI: Comparative fit index; df: degree of freedom; NC: normed chi-square; RMSEA: root mean square error of approximation; SRMR: standardized root

mean residual; A: difference of value.
*p<.001.
*All items except item 7 and 10.
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Table 4. Mean between-group differences in latent variables at 2 weeks postpartum (N=431)

Variable Factor Mean SE CR p
Employment status’ F1 -0.05 .02 -1.92 055
F2 -0.16 .08 -2.02 043
F3 -0.10 10 -098 327
F4 0.01 .08 0.14 886
F5 -0.05 .09 -0.56 577
F6 -0.05 .06 -0.81 420
Delivery mode' F1 0.00 .02 -0.17 864
F2 0.09 .08 1.19 234
F3 0.35 10 3.60 <.001
F4 0.23 .09 2.52 012
F5 0.09 .09 1.02 308
F6 0.09 07 1.36 174
Parity’ F1 0.00 .03 0.09 930
F2 0.12 09 144 151
F3 0.11 n 0.96 340
F4 0.25 .10 2.59 010
F5 0.24 .10 2.57 010
F6 -0.07 07 -091 364

CR: Critical ratio; SE: standard error; F1: emotional exchange with one’s baby; F2: breastfeeding confidence; F3: sufficient breast milk; F4: baby's feeding
capability; F5: baby's feeding satisfaction; F6: maintenance of breast milk volume.
"Dummy variable references were employment (yes), delivery mode (cesarean section), and primiparity (yes).
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