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Development of evaluation tool for nipple trauma associated with breastfeeding
that enables objective evaluation
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As a result of this research, we proposed "Seven signs of nipple trauma
associated with breastfeeding” which is an observation tool of nipple trauma. We also examined the
feasibility of introducing image analysis technology. The classification and definition of nipple
traumas became clear based on the opinions of experts such as midwives and dermatologists.
Furthermore, it was suggested that the Al"s image classification system and the midwife"s judgment
agree to a certain extent on this classification. Although we have not yet developed a final nipple
trauma assessment tool, we aim to develop a system using machine learning based on the
classification proposed in this study.
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First survey Second survey Third survey
n=2>5 n =60 n =42
Characteristic M (SD) M (SD) M (SD)
Age (years) 54.20 (13.10) 50.51 (11.56) 51.38 (8.90)
Professional experience (years) 27.40 (12.04) 26.55 (10.26) 25.93 (10.37)
Number of breastfeeding N/A 9.75 (9.78) 9.04 (9.04)

supports per week

Note. N/A = not applicable.
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Step n (%) Process Data collected Modification
Step | Recruited 5 Interviews conducted Characteristics of i survey questionnaire
Consented 5 (100) observed sign created
Step 2 Mailed 256 Questionnaire (72 items + free Degree of agreement | item removed; |3
Returned 60 (23.4) description) mailed on 72 items items added
Consent to 49 (81.6) Intention of 3" investigation Additional opinions Revised questionnaire
3 survey confirmed (84 items) created
Step 3 Mailed 49 Revised questionnaire (84 items) Degree of agreement No modification
Returned 42 (85.7) mailed 84 items
Consentad 41 (97.6) Results of 2" survey mailed
Intention to provide feedback
confirmed
Feedback Mailed 41 Results of 3™ survey & incentive gift Not Applicable No modification

cards mailed
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Sign Representative case Wound condition Possible mechanism/assessment
[Erythema] Red-colored Caused by frequent breastfeeding
Light pink-colored Caused by shallow latching
Redder than surrounding skin ~ Sign observed in early
Thin skin breastfeeding stage
Wound is on peeled skin or
scabbing
[Swelling] Entire nipple is swollen Signs characteristics of
Entire nipple is edematous breastfeeding period
Fresh Caused by sucking pressure of
Looks like a mulberry shallow sucking
Bumpy
Partially swollen
Swollen
Inflammatory
[Scabbing| Reddish black Formed after blistering

Injury reaching dermis
Blood coagulated
Exudate solidified
Some dried secreted
materials

Hardened

Crust has formed

A sign that occurs in the early
breastfeeding period

o - -

Red-colored

Blister

Subepidermal Inflammatory
Accumulated exudate

Caused by friction injury-like
mechanism

Caused by a localized negative
pressure

|Fissure] ' '

Puffy
On border of nipple and Caused by stretched skin
areola Occurred when latching is off

Skin is scarred or separated
Thin skin

Generated in association with the
shapes of the tongue and palate of
the child

[Purpura]

Purple-colored

Caused by strong sucking pressure

Internal hemorrhage
Does not disappear
when pressed

[Peeling] Dry

Coarse
Epidermis of nipple is
slightly exfoliated
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