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Analysis for internet health counseling about precocious puberty
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Objectives: This study aimed to investigate the characteristics of the demand for precocious puberty-related health
information using the text data of online health counseling through the techniques of text mining and topic
modeling. Methods: The input data of this study were question and answer documents that were searched for Naver
Jisik-iN using the keywords 'precocious puberty’. The documents were automatically collected using a web crawler
from January 2017 to June 2019. We performed text pre-processing, after which all nouns were extracted using
a morphological analyzer. LDA(Latent Dirichlet Allocation) topic modeling was performed to find hidden themes
in the text. Results: A majority of questions were submitted during the school vacation. Approximately half of all
questions were answered by doctors. We used LDA topic modeling to yield three themes regarding precocious
puberty-related questions: 1) asking for expert opinion on diagnosis or hospital selection, 2) questions regarding
diagnostic tests and treatment, and 3) questions considering obesity and/or diet, as well as timing of puberty onset.
Conclusion: This study identified the major precocious puberty-related concerns. In light of the increasing
incidence of precocious puberty, individuals with this condition, as well as parents, should be provided with
appropriate education to promote awareness and management.
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[Figure 1] Work flow of text mining and topic modeling
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(Table 1) The number of questions and their responders about precocious puberty in NAVER Jisik=iN

Characteristics of responders

Questions Cossilon i D o.f .o rilsii Doctor of medicine  Non-professional
response medicine
n (%) n (%) n (%)
2017 625 615 9 (1.5 242 (39.3) 364 (59.2)
2018 514 512 45 (8.9) 175 (34.2) 292 (57.0)
2019 296 291 78 (26.8) 77 (26.5) 136 (46.7)
Total 1,435 1,418 132 9.3) 494 (34.8) 792 (55.9)
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[Figure 2] Annual and monthly trend of question volume about precocious puberty
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(Table 2) The 3 distinctive topics of questions about precocious puberty

Topics Topic name Topic words
‘ZEe, AR, TR, AT, ofRjetol’, RIEYL, ‘ofdol’, HARE,
YR, AR
Topic 1 Asking for expert opinion on -
diagnosis or hospital selection Elementary school, Growth plate, Oriental clinic, Puberty, Girl, Internet,
Child, Side effect, One week, Expert
FEE W], A, olazlo], Hehiel, AR oA, Aol
‘W zom
. Questions about diagnostic tests 1El, s
Topic 2 d GnRH
an a Hormone, Bone age, Sir/Ma’am, X-ray, University hospital, Side effect,
GnRHa, Pediatrics, Vitamins, Sonogram
BEA, S, AEHA, ouF, ATl gy, ‘REY, Fd7T,
‘Clolo]E’ ‘Hajx]of
Topic 3 Questions about obesity/diet HololE, "Bzl

& puberty timing

Body weight, Middle school, Stress, Pimple, Armpit, Female student, Parents,

Jump rope, Diet, Brassiere

Note. Keywords are presented in both Korean and English to show the original meaning and structure.
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(Table 3) Samples of original questions about precocious puberty according to the 3 distinctive topics

Topics

Topic name

Questions”

Topic 1

Asking for expert
opinion on diagnosis or
hospital selection

At 255k 48RRI Fiso] Bel7 9 TSt 3~dem AR FEA Lote HxsS
ke MR BEER] 4ol e -

“l am in the 4th grade in elementary school, by the way, my breast lump is very hard and
about 3 ~ 4cm in size. Am [ with precocious puberty? I don't want to tell my parents.”

KX 2EE 5o £ £IA Q. EHPERT} 7L 2o BRA R o] Urla BO 9k ojZo]
g 2&2 ARE FOIYIAE STt S0l RS & WolEr} shEe. AT £ XXAHRE
2= 3ojY glow = deRAe

“I would like to ask about the precocious puberty in XX. Although I am shorter than my
peers, I am much weight and my body is almost like an adult. I heard that treatment of
precocious puberty is also provided in the oriental clinic, so I want to try. Please tell me
which oriental clinic is good at treatment of precocious puberty in XX.”

WIsHI8A 27P7F 71500 Beol AAA Bl Zhet A 2559 7isAdol AEE fishyY
o 7kA HARE siEetL shed| fEolut Z]ttE{of frfal Aol 2] glojAl Hedo]
A oFg B glojlE Uttt o= RAE e HedA] vs A4 Huth.akeld] ¥
£ SEEtE RIEA] GARE W2 50 7ok seA] obdi WS diM A=E B3 Ade] He
A Sk Jragoletd A= 7I7ke ofBA HeAl Age HeAYA vR 3EEY
ChRHEZE 7Ry B A= AZIE $ARE o2t A0l FUH AT 719 S BES]
EA VOV o= SI¥EUH 7|9 ke BE dunt”

“Hello. My niece went to the hospital because of her breast lump, and doctor suggested an
examination because she is likely to be with precocious puberty, but we have to wait a
month. Last year, she had also taken a medicine because of her breast lump, and it
disappeared. I'm so worried if she will be ok without any treatment for a month. I am
wondering if she must visit a oriental clinic after taking the examination? Or is she
diagnosed through doctor’s meeting at the clinic? I'm worried that she will lose treatment
timing while waiting for a month. I don't know her height and weight exactly, so I wrote
it as \'O\". Height and weight are normal.”

Topic 2

Questions about
diagnostic tests and
GnRHa

2% A Golof WA 2dolol WALE THopEIol Shusigsuick @A) ofolut
o] loKJoJe] ofol AR TH 1A 2 AEHEAUSHL S EANATISA 2 88 E S
Ut} SEESAE 57Rdolop JESSoletn shejehaa. Heeld FA4S B 2 Ak A
Rojo]7] 145 BFAL 4471 vlglololq AAmio] WAt Fct RugoR FApt
glopiago] 9l2A] Zgola FAt ko] Bl B A ofdA . ele] R FAS B
HopeA] ohd Aolaav £502 ArloRsioA] Fa Haz 7kEee] AzsU

“Should my child get an injection for the treatment of precocious puberty? A few days ago,
my child had an X-ray and a blood test at a university hospital. My child is 9 years old,
and the bone age was 11 years old, which is about 2 years fast, and the hormone test
result was about 2.8. T heard that hormone level above 5 is diagnosed as the precocious
puberty. The hospital recommended the injection, and the doctor said that her growth
plate would close quickly because of obesity (her height 145cm and weight 44kg). I am
wondering as a parent if the injection has side effects and if it is abused. I am wondering
if she should get the injection according to doctor's recommendation or if she needs diet
and exercise. In addition, she has a breast lump.”

AL AF Y24s ABE WA g 250 530 ol 6Uel XX 24Pl A= B
7| 30 WO SIEL., 4 S OEL 1Y M 59t MUjolS ] )4 27 S RS
Ageky SR A2E FOM oA & 242 AFeh] B7192 UAp] LolhH B 1R Zo
A oM S HAA ot o 5 oW S

‘I am in the 5th grade in elementary school, being treated because of precocious puberty.
Prof. XX recommended stopping the treatment in June. The professor said that it's a
treatment that slows puberty by making bone age the same of my age for a year and a
half. When do I start menarche after stopping the treatment? I think it's too scary when it
starts suddenly. I want to know even though it's not accurate.”
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Topics

Topic name

Questions®

Topic 2

Questions about
diagnostic tests and
GnRHa

“Golo7} 10411 x5O Ao e ZFA =4S 246k HolA g eA B
20 ofgAFsfoFE =R dHTFA L

“My daughter is 10 years old, and had her first hormone injection due to precocious
puberty. There's a lot of foods that I should not serve. Please let me know how I should be
careful.”

Topic 3

Questions about
obesity/diet
& puberty timing

“A7F 4253091 Yol 1340 71153 B5-A 60kgdUth 54 EACHA|T] vt g A&
HHNMZER 9=7? A7 BEE oA s g FAE 22 =t 7] T= FARE Holof
71?2 ol AT s FAE AlE WO HUR?? 81 2532 Tolo|E T 37ka?
T W e QAR

“I am diagnosed with precocious puberty, 13 years old, height 153 cm, and weight 60kg. As
you know, I am obese and I am getting injections to prevent hormone or menstruation
because I am menstruating. Should I get an injection to grow my height or keep getting the
same shot? Can [ diet even if I have precocious puberty? Can it be cured?’

“270] et AE duth A= 251 Vs B9 ek xaT ARE WtsYh cshdr
7] MR, ARE WAIIL WA 7ig0] Yoo AFFEU. T34 7Gel A= 14 717t
o] Hoi8. A 14400 7= 158~94 o] FRAE 45kg e UYL &R B2 Uhex] &
LAREUT EREoAL =gA Yol Yeka. 63hd u &0l 24 o] LheHo] Yt
J9H 1 ol ERYsal gt Wk UksUh SR 2 gyt I3l A5 uizf of
& W7t SlsUth AR - 9 S40] 274 AR SARWIRY/272 AAE DR - weF st 9
AR 3 827 B oA Sfeksttar/XTet o] SPPAS TReAl $27187 - RIS Al
Aot A 3 Ee e A2le ogA dlokshtar

“I am asking about menarche. I had a treatment for precocious puberty due to breast lump
when I was in the second grade. I was treated until the sixth grade, and my breast was
growing after I finished the treatment. So it's been almost a year since my breast grew. I
am 14 years old, height 158~9cm, and weight 45kg. It has been almost a year since vaginal
discharge was found in my underwear. It is opaque or yellow. When I was in the sixth
grade, brown vaginal discharge appeared in my underwear. Some hairs grew in the pubic
area. | often have an abdominal pain. Question. Are these symptoms just before menarche?
When do I start menarche? What should I do if my first period occurs during class? Should
I go to the bathroom with a friend? What should I do with the blood or sanitary napkin
when I start my period?”

“Ua100905HA18. 54 o=k Juot A7t 255 o Zx&Soleke AV QolA xS
FAE EOkIE U opf F8ta Sefe bl QF SSIE A otg ol Al FAL groba] 7t
&o] & T A AV 3304 et Eo] tiRkE A ¢ A’ I 9 AU
AL UE AEHA dolg I olA| A Adifo] Tdzdvt Aolg A3 HRdE I A okal B
B Afol= <Id] A o]A dopbA QF IEAZER I oF I=77t8 HE AEHA wotg | A
LHAFAN S

“Naegong 100. Hello. I am a middle school student. I was diagnosed with precocious
puberty and got injections when I was in elementary school. Perhaps I stopped taking the
injections after entering middle school. I used to think that my breast did not grow because
of the injections and it will grow someday, but It's not growing at all, even when it's almost
time to graduate. I am almost like a man. I am very stressful. I just think my growth is
over. My parents aren't small, but I am not growing because of the injections? I am really
stressful. Please let me know.”

Note. * Sample questions are presented in both Korean and English to show the original meaning and structure. Original text of question
was presented without pre-processing the text (ex. spacing, cleaning) to confirm the actual content. Sample questions could be
duplicated in each topic because some questions had more than one theme.

® Typical names were masked as XX.
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Supplementary

{Supplementary table 1) Top 20 keywords of guestions about precocious puberty

Rank Keywords Frequency
1 a2 Hormone 437
2 =5A Body weight 341
3 ‘Z5sh Elementary school 271
4 ‘HLjo] Bone age 266
5 R e Growth plate 193
6 A Sir/Ma'am 177
7 ‘A7 Puberty 139
8 o Oriental hospital 138
9 ‘A Ago] X-ray 105
10 ‘oY University hospital 102
11 AEHA Stress 85
12 ‘St Middle school 83
13 o=E Pimple 81
14 ‘of gAY Female student 80
15 Aol Armpit 79
16 RoARRCY Parents 78
17 A Side effect 72
18 ‘oxfotol Girl 67
19 =971 Jump rope 53
20 ‘ClololE’ Weight loss 49

Note. Keywords are presented in both Korean and English to show the original meaning and structure.

[Supplementary figure 1] Word cloud of nouns used more than 5 times in questions about precocious puberty
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map and most important words using LDAvis module in R.
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- Estimated term frequency within the selected topic

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et. al (2012)
2. relevance(term w | topic t) = A * p(w | t) + (1 - A) * p(w | t)/p(w): see Sievert & Shirley (2014)

1. saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)/p(t))] for topics t; see Chuang et al (2012)

— Estimated term frequency within the selected topic
2. relevance(term w | topic t) = A * p(w | t) + (1 - ) " p(w | t)/p(w): see Sievert & Shirley (2014)

1 saliency(term w) = frequency(w) * [sum_t p(t | w) * log(p(t | w)ip{t)}] for topics 1. see Chuang et al (2012)
2 relevance{term w | topic 1) = A * p(w | t) + (1- A) * p(w | typ(w), see Sievert & Shirley (2014)

[Supplementary figure 3] Top 30 relevant words by each topic using LDAvis module in R.
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