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An assessment of ChatGPT’s responses to frequently asked questions about
cervical and breast cancer
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Ductal carcinoma

Lobular carcinoma

Inflammatory breast cancer

Paget's disease of the breast
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An Assessment of ChatGPT’s Responses
to Common Cervical and Breast Cancer Questions

First phase [ Formulation of popular science questions ]

y

[ Rounds of consultation and assessment by experts ]

T

[ Popular science questions and expert consensus answers ]

! [

[ The answer of gynecologists ] [ The answer of mammologists ] [ The answer of ChatGPT ]

Second phase

Third phase J,

v L4

| Experts [Researchers] [ Experts ]

| [ ‘ ] 1

[Accuracy] [Reliability] [ Efficiency ] [ReadabilityJ [ Relevance ] [Consistency]

Fourth phase

[ Radar chart: comprehensive reflection of ChatGPT’s performance ]

S
X

Fig. 1 Flow chart of this study. This study had four main phases. The first phase is to formulate questions and reference standard’ answers for frequently-
asked questions regarding CC and BC. The second phase is to collect the answers from ChatGPT and physicians. The third stage is to evaluate ChatGPT
and physicians’ answers through six dimensions. The fourth phase is to comprehensively reflect the performance of ChatGPT through radar chart. CC,
cervical cancer; BC, breast cancer.
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@ Table 1 Results from Wilcoxon's signed ranks test of accuracy
e yijgal S0

SCOores

Median [(P,g, P;s), Difference Z
(range)] (Pyz, Pys)

p

Cervical
cancer

Top 6.1((5.6,64),(44-68)] 08(0514) 2657
scoring
physician
ChatGPT  7.0[(6.6,7.0), (6.6-7.0)]
Breast cancer

Top 601[(56,64),(3470)] 10(03,13) 2527
scoring
physician
ChatGPT ~ 7.01[(6.9,7.0), (6.6-7.0)]
CCand BC

Top 6.0[(5.7,64),(34-70)] | 09(05,14) 3.663' <0.001
scoring L
physician

ChatGPT | 7.0[(6.7,7.0), (6.6-7.0)]

Abbreviations CC, cervical cancer; BC, breast cancer

0.008

0.010
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Table 2 Time, number of words, and readability of answers to CC & BC questions by ChatGPT

No. Question Key assessment answers Answers to six repeated
questions
Time Word FREE FKGL Time Word FREE FKGL
count count

Cervical 1 What are the common symptoms of cervical cancer? 9.3 151 406 11 7.51 138 549 87
cancer

2 What are the risk factors for cervical cancer? 2035 232 304 136 1721 194 43 1.2

3 Why should women get the HPV vaccine? 1723 243 441 138 1263 170 492 122

4 How to choose different valent of HPV vaccine? 24 257 498 116 2131 238 477 118

5 What are the benefits and risks of cervical cancer screening? 805 182 307 128 1701 248 409 113

6 What are the common screening methods for cervical 1269 159 535 102 1775 209 456 112

cancer?
7 What should | do if my cervical cancer screening result is 1175 159 384 119 1291 170 335 134
abnormal? .

8 Is cervical cancer curable? 1443 173 351 131 1052 118 452 117 go

9 What are the treatment methods for cervical cancer? 19.89 241 401 112 1432 178 341 125 b sl

10 What is the prognosis for cervical cancer? 132 158 345 134 1236 148 354 141 - %
Breast cancer 1 What are the common symptoms of breast cancer? 7.58 108 615 7.1 758 122 70.1 59 .

2 What are the risk factors for breast cancer? 155 238 496 117 1252 201 502 10

3 How to prevent breast cancer? 13.37 258 528 105 1258 251 557 94

4 Can breast cancer be inherited? 1234 178 488 12 825 113 46 124

5 Why is breast cancer screening important? 13.58 194 51.8 109 814 126 404 333

6 What are the risks of breast cancer screening? 142 248 436 119 1123 202 293 217

7 What are the common screening methods for breast cancer? 9.19 160 552 95 94 162 51.1 101

8 What is the survival rate of breast cancer? 11.18 147 466 128 85 123 452 134

9 How to treat breast cancer? 119 220 481 102 1166 202 395 114

10 Can breast cancer recur? 1239 141 344 155 799 9% 454 123

Mean 13.6 192 449 11.7 |12.07 170 451 129

Max 240 260 73.7 155 2131 251 70.1 333

Min 7.6 108 344 45 7.51 96 293 5.9

Abbreviations FRES, Flesch Reading Ease Score; FKGL, Flesch-Kincaid Grade Level; HPV, Human papillomavirus

4 v »




J

e yijgal S0
iz eyl
ol

4

Table 3 Results of consistency test, difference comparison of ChatGPT's answers with six repetitions

Consistency

test with six Alto A3 A4 to Alto
repetitions A6 A6
Differentiation of an- Count Median [(P4s, Pye), Count  Median [(Pys, Py, Count  Median [(Py, Py,
swering styles (range)] (range)] (range)]
Cervical Cancer Point-by-point response 6 70[(7.0,70),(5.0-70)] 4 6.0 [(5.0,7.0),(3.0-7.0)] 4 6.0 [(5.8, 6.0), (3.0-7.0)]
Comprehensive 3 7.0[(6.0,7.0),(5.0-7.0)] 4 6.0 [(5.8,7.0),(5.0-7.0)] 3 5.0 [(5.0, 6.0), (4.0-7.0)]
response
Roth of them ] AQ[E0 50 (3050 2 SO0 A0 (R0 AM] 3 50030 50) (3.0-6.0)]
Overall consistency 10 7.0[(5.8,7.0), 10 6.0 [(5.2,6.8), 10 5.1[(4.6, 6.1),
score* (4.4-7.0)]1 (4.1-7.0)] (4.4-6.7)]
Breast cancer Point-by-point response 6 70[(7.0,7.0),(50-70)] 3 7.0 [(6.0,7.0),(5.0-7.0)] 3 6.0 [(6.0, 6.0), (5.0-7.0)]
Comprehensive 4 40[(3.0,60),(3.0-70] 4 501[(3.8,53),(3.0-6.0)] 4 4.0[(3.0,5.0), (2.0-5.0)]
response
Both of them 0 - 3 5.0[(5.0,5.0),(3.0-6.0)] 3 5.0 [(5.0, 5.0), (3.0-7.0)]
Overall consistency 10 6.6 [(4.7,7.0), 10 5.4[(4.4,6.1), 10 5.3[(4.1,5.7),(3.4, g:
score* (3.3-7.0)1 (4.1-7.0)] 6.4)]
CC and BC Point-by-point response 12 70[7.0,670),(5.0-70] 7 6.0 [(6.0,7.0),(3.0-7.0)] 7 6.0 [(6.0, 6.0), (3.0-7.0)] l@ wb
Comprehensive 7 6.0 [(4.0,7.0), (3.0-7.0)] 8 50[(5.0, 60),(3.0-70] 7 5.0 [(4.0, 6.0), (3.0-7.0)] - %
response .
Both of them ] A0S0 50) (30501 o SO0[(50 60 (30-6011 [a) SO0 5 0) (30-6.0)]
Overall consistency 20 7.0[(5.6,7.0), 20 5.6 [(4.5,6.5), 20 5.2[(4.4,5.9)
score* (3.3-7.0)1 (4.1-7.0)1 (3.4-6.7)]
Difference comparison
Median Difference (Ps, Pys) zZ p
(P35, P7s)
Cervical Cancer Al to A3 7.0(5.8,70) 0.6(00,1.5) 1.693  0.020
A4 to A6 6.0 (5.2,6.7)
Breast cancer Al to A3 6.6 (4.7,70) 0.0((-06,1.8) 1.352 0.180
A4 to A6 54 (44.6.1)
CC and BC Al to A3 70(56,70) 02(0,1.5) 2.014  0.040
Ad to A6 56 (4.5,6.5)

* Inconsistency test with six repetitions, the overall consistency score is calculated from the average scores of all experts, and the rest scores are calculated from the
original scores of all experts

Abbreviations CC, cervical cancer; BC, breast cancer; A1, answer 1; A3, answer 3; A6, answer 6
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m Table 4 Comparison of the differences in ChatGPT's answer

time, word count, and readability between the CC & BC with and
without context 1 -
Mean(SD) T I p I Cohen’sD
! I (95% Cl)
Time  Question 119(29) 3149 0003 : 0.996 (0.331,
I I 1.649)
Question+Con- 8.9 (3.0) | |
text I I
Word  Question 167 (45) 3462 : 0.001 : 1.095 (0422,
I | 1759)
Question+Con- 118 (46) I |
text I I
FREE Question 421 (109) 0.202 : 0840 ! 0064 (-0.556,
: : 0.684)
Question+Con- 414 (10.3) | |
text | I
FKGL Question 12.5(1.9) 0.098 : 0920 I 0.031 (-0.589,
: : 0.65)
Question+Con- 12.5(1.9) L _3J
text

Abbreviations FRES, Flesch Reading Ease Score; FKGL, Flesch-Kincaid Grade Level;
SD, standard deviation;

Cl, confidence interval
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Fig. 2 Radar chart assessing ChatGPT's responses to cervical and breast cancer questions. The performance of ChatGPT was visually assessed with the

accuracy, readability, consistency, reliability, efficiency, and relevance through radar images, to reflect the feasibility of applying ChatGPT to the compre-
hensive prevention and treatment of CC and BC. CC, cervical cancer; BC, breast cancer
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@ Breast cancer

e el e uestion
L e No. Q
pli—ls 1 ‘What are the common symptoms of breast cancer?

Expert consensus

Early-stage breast cancer usually does not have signs or symptoms, making 1t hard to detect. Symptoms usually manifest in intermediate to advanced
stages of breast cancer. It 1s important to recognize that symptoms of breast cancer can vary among individuals. Certain warning signs of breast cancer
mclude:

(1) Development of a new lump in the breast or underarm (armpit).

(2) Any changes in the size or shape of the breast.

(3) Thickening or swelling of a specific area in the breast.

(4) Pai experienced in any region of the breast.

(5) Irritation or dimpling of the skin on the breast.

(6) Redness or flaky skin around the nipple or breast area.

(7) Retraction or inward pulling of the nipple or pain in the nipple area.

(8) Discharge from the nipple that is not breast milk, including blood.

It 1s important to note that these symptoms can also be associated with conditions other than cancer. If you experience any signs or symptoms that
concern you, it 1s advisable to promptly consult your doctor.

Mammologists 1 Mammologists 2 Mammologists 3 Mammologists 4 Mammologists 5
Less active lump in the breast, Painless lump. A pamless lump. Lump. Pam in breast.
which is painless and grows Changes in breast skin. Nipple discharge. Orange peel skin. Nipple discharge.
rapidly in the short term, Nipple discharge. Pain. Pulling in of the nipple.
There may appear some skin Breast skin depression and
changes in the advanced or lymph node enlargement.

terminal stage (Redness skin,
orange peel skin, edema, etc.).

<« YY » Dby ol oo g 025 ailes lb jos Jglate SYlgs 4, ChAIGPT (slo sty )]



(2) Add contextual questions
ﬁ Questions Context 1: I am a relatively healthy woman. Please balance readability and conciseness while

ensuring accuracy, so that I can easily understand and accept the answers. What are the common

Heumise  Appendix A: The way of asking questions for ChatGPT.

symptoms of cervical cancer?
pti—ts (1) The original question Context 2: [ am from China, and I am now in China. What are the common symptoms of cervical
Question 1 cancer? Please answer in English.
—What are the common symptoms of cervical cancer?
—What is the basis for your answer above? Please include a link or reference and citation time.
Cervical cancer Access Date: April 26, 2023

Question ChatGPT Answer
1 What are the common symptoms of Cervical cancer often does not cause symptoms in its early stages. However, as the cancer progresses, the following symptoms may ocour:
cervical cancer? 1. Abnormal vaginal bleeding, such as bleeding after sexual intercourse, between periods or after menopause.

2. Pain during sexual intercourse.

3. Unusual vaginal discharge that may be heavy, watery, or have a foul odor.

4. Pelvic pain or pain in the lower back.

5. Urinary problems, such as pain during urination or blood in the urine.

6. Fatigue, weight loss, and loss of appetite in advanced stages of the disease.

It's important to note that these symptoms can also be caused by other conditions, and having these symptoms does not necessarily mean that
you have cervical cancer. If you experience any of these symptoms, it's important to talk to your healthcare provider to determine the
underlying cause and get appropriate treatment. Additionally, getting regular cervical cancer screenings can help detect the disease early,
before symptoms occur.

Reference source

My answer 1s based on my general knowledge as a language model trained on a large corpus of texts, including medical and
scientific literature, as well as reputable health sources.

However, to provide a more specific reference, I can cite the American Cancer Society's website on cervical cancer, which
describes the symptoms of the disease. The source can be found at the following link: https://www.cancer.org/cancer/cervical-
cancer/detection-diagnosis-staging/signs-and-symptoms.html

The information on the website was accessed on September 2021, which was my knowledge cutoft point.
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