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PEDIATRIC GASTROENTEROLOGY, HEPATOLOGY & NUTRITION 

A Study on Dietary Habits and Lifestyle of Girls with Precocious
Puberty

Jae-Seong Heo, Hyeok-Soo Moon, and Mi-Kyeong Kim

Department of Pediatrics, Presbyterian Medical Center, Jeonju, Korea

Purpose: This study was conducted to analyze the change in the obesity index in girls receiving a gonado-

tropin-releasing hormone agonist (GnRHa), based on treatment duration, and to aid in nutritional counseling by inves-

tigating dietary habits and lifestyle.

Methods: Anthropometric examinations were conducted on 62 girls treated with GnRHa from January 2010 through 

July 2014. Parents were asked to fill out questionnaires on patient dietary habits and lifestyle. 

Results: The group taking GnRHa for over 1 year had a higher rate of obesity increase than the group taking GnRHa 

for less than 1 year, but they had common habits related to obesity, which should be corrected. In addition, 69.2% 

of the normal weight group taking GnRHa for over 1 year gained weight, and needed more intensive programs, which 

include physical exercise and nutritional education. Although girls with precocious puberty showed a decrease in 

the intake of high-calorie foods with nutritional intervention regardless of treatment duration, they still had problems 

that needed improvement, such as shorter meals and lack of exercise. 

Conclusion: Girls with precocious puberty and their parents should emphasize maintenance of proper body weight, 

especially when treatment for over 1 year is anticipated. Consistent education in nutrition, ways to increase intensity 

and duration of physical activity, and the need to slow down mealtimes are important in managing obesity; doctors 

need to perform regular checkups and provide nutritional counseling.
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INTRODUCTION

According to a 5-year statistical report by the 
Health Insurance Review and Assessment Services 
for 2006 to 2010, precocious puberty in children and 
adolescents has rapidly increased in Korea, keeping 

pace with Western countries. The number of medical 
personnel increased 4.4 times, from approximately 
6,400 to 28,000, and medical costs increased 7.8 
times during this period. The reasons for the increase 
in the number of children with precocious puberty 
are not clear, but it is assumed that they are related to 
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increases in childhood obesity resulting from 
Westernized dietary habits and lifestyle, exposure to 
sexual stimulation through TV and the Internet, en-
docrine disruptors from environmental pollution, 
and increase in disease reporting as a result of great-
er medical facility use, which is consistent with in-
creased parental interest in their children’s growth 
[1]. It is not clear how obesity induces the onset of 
puberty, but visceral fat accumulation has been not-
ed as a metabolic control factor affecting the central 
nervous system, which controls the onset and pro-
gression of puberty, particularly through early acti-
vation of periodic gonadotropin-releasing hormone 
(GnRH) secretion [2]. Furthermore, most girls with 
precocious puberty have an above-average obesity 
index with respect to their chronological age, before 
GNRH agonist (GnRHa) treatment, which can inter-
fere with treatment effects if weight control is in-
effective [3,4]. 

This study analyzed obesity index changes in girls 
with precocious puberty who needed more than 2 
years of GnRHa treatment, as well as the dietary hab-
its of girls who need weight loss along with GnRHa 
treatment. Although there has been much research 
and interest in the dietary habits of children and 
adolescents, particularly those who are obese, few 
studies have investigated the dietary habits of girls 
with precocious puberty. This study aims to contrib-
ute to treatment and nutritional counseling of girls 
with precocious puberty.

MATERIALS AND METHODS

Subjects 
From March 1 to October 30 in 2014, this study 

surveyed 70 girls diagnosed with true precocious 
puberty from January 2010 to July 2014 at the 
Department of Pediatrics, Presbyterian Medical 
Center (Jeonju, Korea) and who have since been 
treated. The subjects were included only when they 
or their mothers agreed to the survey; the final num-
ber of subjects was 62, excluding five who did not 
give consent and three who provided incorrect in-
formation on the questionnaire. True precocious 

puberty was diagnosed when secondary sexual char-
acteristics appeared before age 8 years, bone age was 
in advance of chronological age, and the maximum 
luteinizing hormone level was above 5 IU/L in a 
GnRH stimulation test, excluding cases with a seri-
ous underlying condition such as brain tumor, thy-
roid abnormality, or other disease [5]. The number of 
medical personnel involved in treating girls was 12.3 
times greater than that in treating boys, and the pro-
portion of girls (92.5%) was greater than that of boys 
(7.5%) in hospital variance analysis, according to the 
2010 statistics reported by the Health Insurance 
Review and Assessment Service. Furthermore, cases 
in boys were often caused by the presence of an un-
derlying condition. Thus, this study included only 
girls. This study was approved from the institutional 
review board of Presbyterian Medical Center (IRB 
no. 2014-04-019). 

Methods
Age, height, and weight were determined from the 

medical records at the time of diagnosis, and height 
and weight were determined every 3 months after 
GnRHa treatment began. Anthropometric height 
and weight were measured using an automatic 
height-weight meter (Fatness Measuring System, 
DS-102; Dongasn Jenix, Seoul, Korea). Obesity in-
dex were calculated using the formula: (actual 
weight−standard weight for height)/standard 
weight for height×100. The results were categorized 
into “normal” (−10 to ＋10), “overweight” (10 to 
20), and “obese” (over 20) groups, and were com-
pared with standard weights specified by the Korean 
Society of Pediatrics in the “2007 Korean children 
and adolescents physical growth standard measure-
ments” [6,7].

In nutritional counseling at the hospital before 
and after anthropometry, overweight and obese pa-
tients were asked about issues such as meal times 
and food intake, based on which their intake calories 
were analyzed and food substitutions were proposed. 
The subjects visited the hospital for anthropometry 
every 3 months, when their food intake and dietary 
habits were checked and feedback was provided. The 
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Table 1. Physical Characteristics of the 62 Girls with Precocious Puberty before GnRHa Treatment

Age (yr) Patient Height (cm) Weight (kg) BMI (kg/m2)
Korean standard*

Height (cm) Weight (kg) BMI (kg/m²)

5 3 (4.8) 127.4±4.71 25.5±4.98 15.6±2.04 109.4 18.44 15.44
6 7 (11.3) 125.0±4.16 28.0±6.61 19.9±4.77 115.47 20.73 15.61
7 18 (29.0) 129.7±4.66 27.8±3.03 16.5±1.19 122.39 23.92 16.04
8 28 (45.2) 133.9±5.60 32.5±4.54 18.1±1.20 127.76 26.93 16.51
9 6 (9.7) 136.0±7.73 34.1±5.98 18.3±1.69 133.49 30.52 17.06

Values are presented as number (%) or mean±standard deviation. 
GnRHa: gonadotropin-releasing hormone agonist, BMI: body mass index.
*The reference standard of growth of Korean children by the Korean Pediatric Society, 2007.

questionnaire on dietary habits used in this study 
were based on the 2008 revised obesity questionnaire 
by the Korean Society of Pediatrics Nutrition 
Committee, which includes 43 questions about fam-
ily relationships, dietary habits, main types of food 
intake and late-night meals, lifestyle, and health 
management [8]. The mean treatment duration for 
girls with precocious puberty is 27.9±9.0 months; 
therefore, this study categorized median values into 
2 groups, based on 1-year treatment periods, starting 
from before the beginning of treatment [9].

Statistical analysis
Data were processed using SAS software (version 

9.1; Cary, NC, USA). Anthropometric measurements 
were shown as mean±standard deviation; treat-
ment periods were indicated by median values and 
interquartile ranges (IQRs); categorical variables 
were indicated by frequency and percentile. For each 
item of the obesity index, the differences between 
the weight gain (WG) and weight loss (WL) groups 
were analyzed using the chi-square test, and values 
of p＜0.05 were considered statistically significant.

RESULTS

Characteristics of girls with precocious puberty
The age of the 62 subjects ranged from 5 to 9 years 

when diagnosed with precocious puberty, with a me-
dian value of 8 years (IQR 7-8), with 3 girls aged 5 
years (4.8%), 7 girls aged 6 years (11.3%), 18 girls 
aged 7 years (29.0%), 28 girls aged 8 years (45.2%), 

and 6 girls aged 9 years (9.7%). The age of the sub-
jects ranged from 6 to 11 years when dietary habits 
were surveyed, with a median value of 9 years (IQR 
8-10). Their mean height and weight for age before 
starting GnRHa treatment were all higher than 
mean values in comparison with standards specified 
by the Korean Society of Pediatrics, with obesity in-
dex somewhat high (Table 1). The results revealed 
that the overweight subject ratio was higher during 
the dietary habits survey than before precocious pub-
erty treatment. Before treatment, 9 overweight sub-
jects (14.5%) had an obesity index of above 10% and 
7 subjects (11.3%) showed an obesity index of above 
20%; during the dietary habit survey, there were 13 
overweight subjects (21.0%) and 7 obese subjects 
(11.3%), which was higher than the obesity ratio be-
fore treatment. However, in comparing overweight 
and obesity ratios with the body mass index (BMI), 
14 subjects (22.6%) had a BMI above the 85th per-
centile and 2 (3.2%) had a BMI above the 95th per-
centile, both before treatment and during the survey.

Anthropometric measurement of subjects’ fathers 
showed a mean height of 172.32±0.59 cm, mean 
weight of 73.03±0.95 kg, and median obesity index 
value of 9.95 (IQR 6.30-13.58); measurements of 
their mothers showed a mean height of 159.33±0.61 
cm, mean weight of 57.10±1.00 kg, and median obe-
sity index value of 1.15 (IQR −6.75-10.35).

Weight changes in accordance with GnRHa 
treatment duration

In this study, the GnRHa treatment duration was 
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Table 3. Difference of Obesity Index Change between Overweight/Obesity and Normal Weight according to Treatment Duration

Treatment duration of GnRHa Weight status Increase of obesity index Δ Obesity index

>1 Year (n=33) Normal weight (n=26) 18 (69.2) 4.16±8.50
Overweight/obesity (n=7) 4 (57.1) 4.16±10.21

≤1 Year (n=29) Normal weight (n=20) 8 (40.0) −0.94±5.68
Overweight/obesity (n=9) 4 (44.4) 0.87±7.68

Values are presented as number (%) or mean±standard deviation.

Table 2. Obesity Index Change during GnRHa Treatment

Treatment duration 
of GnRHa

Obesity index

p-valueIncrease
(n=34)

Decrease
(n=28)

>1 Year (n=33) 22 (66.7) 11 (33.3) 0.046*
≤1 Year (n=29) 12 (41.4) 17 (58.6)

Values are presented as number (%).
GnRHa: gonadotropin-releasing hormone agonist.
*p＜0.05.

6-42 months (from initial diagnosis to the dietary 
habit survey), with a median value of 15 months 
(IQR 9-27). The 62 subjects were categorized as pa-
tients whose GnRHa treatment period was over 1 
year (Group A) and those who had less than 1 year of 
treatment (Group B); their weight changes during 
treatment were compared for obesity index: Group 
A, 66.6% (22/33); Group B, 41.4% (12/29). The obe-
sity index significantly increased in Group A (p= 
0.046) (Table 2). Among the 33 patients in Group A, 
26 belonged to the normal weight group, but 18 
(69.2%) showed an increase in obesity index during 
compared to before the survey (Table 3).

Comparison of dietary habits in girls with 
precocious puberty 

Of the 62 subjects, 62.9% (39/62) took less than 20 
minutes for a meal. When these 39 subjects were 
categorized into WG and WL groups with the obesity 
index for comparison, 73.5% (25/34) of the WG 
group and 50.0% (14/28) of the WL group took less 
than 20 minutes for a meal, demonstrating a sig-
nificantly shorter meal time in the WG group 
(p=0.032). The rates of skipping breakfast among 

subjects were 3.3% (2/60), when “skipping break-
fast” was defined as 5 days out of 7. Furthermore, 
85.5% (53/62) of the subject sate the largest amount 
during dinner, but the differences were statistically 
insignificant. Fast food was eaten at least once a 
week by 40.3% (25/62). Moreover, 71.0% (44/62) did 
not drink carbonated beverages; however, the ratios 
were 82.4% (28/34) in the WG group and 57.1% 
(16/28) in the WL group, showing significantly high-
er numbers in the WG group (p=0.030). Most sub-
jects did not habitually have late-night meals 
(snacks)—often less than once a week—but stat-
istical significance was not detected for obesity 
index. For late-night meals, fruits predominated, 
followed by snack foods, noodles, and fatty foods 
(Table 4).

Of 33 subjects in the two groups, 77.3% (17/22) of 
the WG group and 45.5% (5/11) of the WL group took 
less than 20 minutes for a meal, with significantly 
shorter meal time in the WG group (p=0.025). 
Regarding timing of late-night meals, 50.0% (11/22) 
of the WG group and 18.2% (2/11) of the WL group 
ate later than 8 pm, with significantly later times in 
the WG group (p=0.045).

Comparison of lifestyles in girls with precocious 
puberty

Of 62 subjects in the survey of weekly exercise 
hours, 73.5% (25/34) of the WG group and 53.6% 
(15/28) of the WL group answered “either do not ex-
ercise or for less than 30 minutes,” showing sig-
nificantly fewer hours in the WG group (p=0.048). 
As for TV, 47.1% (16/34) of the WG group and 17.9% 
(5/28) of the WL group spent longer than 3 hours 
watching TV on weekends, with significantly longer 
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Table 4. Dietary Habits and Lifestyle of Girls with Precocious 
Puberty 

Variable

Obesity index

p-valueIncrease
(n=34)

Decrease
(n=28)

Freqency of breakfast
  Daily 23 (71.9) 20 (71.4) 0.642
  3-5 Times/wk 7 (21.9) 8 (28.6)
  None 2 (6.3) 0 (0)
The largest meal time
  Lunch 3 (8.8) 6 (21.4) 0.277
  Dinner 31 (91.2) 22 (78.6)
The duration of each meal
  ＜20 min 25 (73.5) 14 (50.0) 0.032*
  ≥20 min 9 (26.5) 14 (50.0)
The last meal time
  6-8 p.m. 17 (51.5) 21 (75.0) 0.084
  8-10 p.m. 12 (36.4) 7 (25.0)
  After 10 p.m. 4 (12.1) 0 (0)
Frequency of night time snack
  None 21 (61.8) 19 (67.9) 0.421
  ≥1 time/wk 13 (38.2) 9 (32.1)
Frequency of fast food
  None 19 (55.9) 18 (64.3) 0.787
  ≥1 time/wk 15 (44.1) 10 (35.7)
Drinking beverage
  No 28 (82.4) 16 (57.1) 0.030*
  Yes 6 (17.6) 12(42.9)
Exercise (weekday)
  None 9 (26.5) 11 (39.3) 0.048*
  ＜30 min 16 (47.1) 4 (14.3)
  ＜1 hr 7 (21.6) 11 (39.3)
  ≥1 hr 2 (5.9)  2 (7.1)
Exercise (weekend)
  None 3 (8.8) 10 (35.7) 0.055
  ＜30 min 18 (52.9) 8 (28.6)
  ＜1 hr 10 (29.4) 8 (28.6)
  ≥1 hr  3 (8.8) 2 (7.1)
TV viewing (weekday)
  ＜1 hr 8 (24.2) 14 (50.0) 0.088
  1-3 hr 22 (66.7) 14 (50.0)
  ≥3 hr 3 (9.1) 0 (0)
TV viewing (weekend)
  ＜1 hr 4 (11.8) 3 (10.7) 0.049*
  1-3 hr 14 (41.2) 20 (71.4)
  ≥3 hr 16 (47.1) 5 (17.9)

Values are presented as number (%).
*p＜0.05.

hours in the WG group (p=0.049). The subjects 
spent less than 1 hour on the computer both during 
the week and on weekends in most cases; there were 

no significant differences between use during the 
week and on weekends (78.7% [48/61] vs. 69.5% 
[41/59]). In addition, no significant difference was 
found between the 2 groups in accordance with the 
obesity index (Table 4).

Of 33 subjects, 45.5% (10/22) of the WG group and 
18.2% (2/11) of the WL group spent longer than 3 
hours watching TV on weekends, with significantly 
longer hours in the WG group (p=0.042).

Health perceptions of mothers of girls with 
precocious puberty

Among the mothers, 71.0% (44/62) stated that 
“precocious puberty is related to obesity.” When 
asked if they tried measures other than hospital 
treatment and were allowed multiple responses, 
38.7% (24/62) reported diet control, 38.7% (24/62) 
reported exercise, and 11.3% (7/62) reported re-
ducing TV watching or computer use hours. When 
asked where they obtained relevant dietary in-
formation on precocious puberty and were allowed 
multiple responses, they reported the Internet at 
62.9% (39/62), family and friends at 17.7% (11/62), 
pediatric doctors at 17.7% (11/62), and TV at 11.3% 
(7/62). Regarding nutrition counseling for preco-
cious puberty provided at the hospital, the response 
was “helpless”, “little helpful”, or “very helpful” in 
8.9% (5/56), 73.2% (41/56), and 17.9% (10/56), re-
spectively (Table 5).

DISCUSSION

There is a worldwide trend toward puberty onset 
at a younger age, and the frequency of precocious 
puberty has increased in girls. GnRHa treatment in 
patients with precocious puberty slows the pro-
gression of puberty and bone maturation by sup-
pressing the hypothalamic-pituitary-gonadal axis, 
and thus extends the period of puberty, eventually 
increasing the final height in adulthood [10,11]. 
Many studies have investigated the effects of preco-
cious puberty treatment on adult height and weight 
but anthropometric changes have not been clearly 
identified during treatment [12]. Aguiar et al. [13] 
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Table 5. Health Perceptions of Mothers of Girls with Precocious
Puberty and Satisfaction of Nutrition Counseling

Variable

Obesity index

p-valueIncrease 
(n=34)

Decrease
(n=28)

Relationships between precious puberty and obesity
  Yes 27 (79.4) 17 (60.7) 0.107

  No 7 (20.6) 11 (39.3)

Methods of collecting dietary information
  Internet
    Yes 22 (64.7) 17 (60.7) 0.746
    No 12 (35.3) 11 (39.3)
  TV
    Yes 4 (11.8) 3 (10.7) 0.897
    No 30 (88.2) 25 (89.3)
  Pediatric doctors
    Yes 4 (11.8) 7 (25.0) 0.200
    No 30 (88.2) 21 (75.0)
  Books

    Yes 0 (0) 1 (3.6) 0.452

    No 34 (100) 27 (96.4)
  Family and friends

    Yes 7 (20.6) 4 (14.3) 0.740

    No 27 (79.4) 24 (85.7)
  Satisfaction of nutrition counseling
    Helpless 2 (6.3) 3 (12.5) 0.668

    Little helpful 24 (75.0) 17 (70.8)

    Very helpful 6 (18.8) 4 (16.7)

studied the effects for 2 years after GnRHa treatment 
in 176 girls with precocious puberty, and reported 
that BMI was significantly greater after compared to 
before treatment. In addition, the amount of BMI in-
crease was greater in girls with normal weight before 
treatment compared to girls with obesity. On the 
other hand, Arrigo et al. [14] investigated the obesity 
ratio and BMI changes in girls who underwent 
GnRHa treatment for over 2 years and reported a de-
crease in obesity ratio, leaving room for discussion.

This study compared obesity index in accordance 
with GnRHa treatment duration and found that the 
obesity index significantly increased in Group A 
(Table 2). It is not clear if the weight changes are re-
lated to precocious puberty treatment, or the in-
crease was seen in the growth of girls with preco-
cious puberty with above-average obesity index. 
However, medical personnel must monitor weight 
increase in patients during GnRHa treatment. 

Furthermore, among the patients in Group A, the 
obesity index increased during treatment in 69.2% of 
those in the normal weight group compared to the 
beginning of treatment (Table 2). This can be due to 
either lack of effort to control obesity with diet or cor-
rection of lifestyle at the beginning of treatment 
when children are at normal weight, or lack of pa-
rental involvement. Moreover, obesity prevention 
management and nutritional counseling in the nor-
mal weight group provided by the hospital can be 
insufficient. Thus, consistent follow-up and nutri-
tional counseling for weight increase are also needed 
in the normal weight group until treatment is fin-
ished, along with periodic physical examinations 
and evaluation of dietary habits.

Approximately 80% of childhood obesity cases can 
progress to adult obesity. It has been reported that 
one-third of adult obesity cases that began in child-
hood and adolescence resulted from an increase in 
the size and number of lipocytes [15]. Dietary habits 
and lifestyle are controllable causes and nutritional 
education during childhood is very effective in devel-
opment of dietary habits. Dietary attitudes and habits 
benefit from greater nutritional knowledge. There-
fore, it is very important to identify and correct the ef-
fects of dietary habits on the obesity index [16]. This 
study categorized dietary habits into WG and WL 
groups in accordance with obesity index, and focused 
on means of improvement. The results showed that 
73.5% of the WG group and 50.0% of the WL group 
took less than 20 minutes for a meal, with a sig-
nificantly greater percentile in the WG group. It takes 
longer than 20 minutes for a human to feel satiety, 
and therefore one can eat more as well as more often 
when eating fast [17,18]. Furthermore, 3% of girls 
with precocious puberty skipped breakfast, which 
was lower than the 13.6% reported for girls aged 6-11 
years in the 2013 National Health and Nutrition 
Survey. Having a good breakfast can reduce the 
amount of snack and excessive calorie intake at lunch 
by girls undergoing treatment for precocious puberty, 
and help with weight management [19]. Out of 3 
meals, the greatest amount of food intake occurred 
during dinner. Greater amounts of fat from the same 
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amount of food can accumulate in the body if taken 
at night rather than during the day, because the sym-
pathetic nervous system facilitates energy con-
sumption during the day; at night, the para-
sympathetic nervous system tends to facilitate en-
ergy conservation [20,21]. Thus, during nutritional 
counseling of girls with precocious puberty, it is nec-
essary to recommend changes in dietary habits, such 
as eating breakfast, reducing the amount of food in-
take at dinner, and to eat slowly, to prevent obesity by 
maintaining good dietary habits during treatment 
(Table 4). Carbonated beverages were not consumed 
during the week by 71.0% of the subjects in this 
study. Considering the 26% reported by the 2009 chil-
dren’s dietary life survey by the Ministy of Food and 
Drug Safety in Korea for 2,772 fifth-grade students, 
this demonstrated that the subjects were careful to 
avoid foods contributing to weight gain compared to 
patients with precocious puberty in general. In com-
paring the 2 groups in this study regarding carbo-
nated beverages, the ratios were 82.4% in the WG 
group and 57.1% in the WL group, with significantly 
higher numbers in the WG group (Table 4). This is 
presumably because parents intervened more ac-
tively regarding consumption of high-calorie food in-
take, including carbonated beverages, when children 
showed a weight increase during treatment.

According to a 2012 study on actual involvement 
in physical activities by lower-income children and 
adolescents and a report by the National Youth 
Policy Institute conducted in 1,745 elementary, mid-
dle, and high school students in Seoul, the mean dai-
ly exercise hours of elementary school students was 
69.9 minutes. Among subjects in this study, 93.5% 
spent less time exercising than elementary school 
students whose exercise time was less than one 
hour. Furthermore, in looking at the weekly exercise 
hours of the subjects, 73.5% of the WG group and 
53.6% of the WL group answered “either do not ex-
ercise or for less than 30 minutes,” with significantly 
fewer hours in the WG group (Table 4). Thus, ex-
ercise counseling needs to educate subjects to slowly 
and steadily extend exercise hours rather than in-
creasing hours all at once; when they cannot set 

aside time for exercise, advise them to exercise eat 
other times, such as climbing stairs, walking fast on 
the way to school, tread-walking, or stretching while 
watching TV [22]. As for TV watching, 47.1% of the 
WG group and 17.9% of the WL group spent longer 
than 3 hours watching TV on weekends, with sig-
nificantly longer hours in the WG group (Table 4). 
According to the 2005 National Health and Nutrition 
Survey, obesity risk did not increase with less than 2 
hours of TV watching or computer usage, but dou-
bled with 2-3 hours, and increased by up to 4.7 times 
in proportion to the hours. Gordon-Larsen et al. [23] 
reported in their 2002 study on middle and high 
school students that obesity risk was proportional to 
TV-watching hours and inversely proportional to sig-
nificant physical activity. Thus, girls with precocious 
puberty are advised not to spend their increased lei-
sure time watching TV on weekends but to spend 
more time with family or exercising; parents need to 
set an example by reducing TV-watching hours.

Patients of the WG group had dietary habits in 
need of intervention, such as fast eating, latemeals, 
and lengthy TV-watching hours during the weekend. 
Despite education on anthropometry, correction of 
dietary habits, nutrition, and exercise by medical 
personnel when subjects visited the hospital once a 
month, the initial attention of parents and patients 
tended to decrease over time. The mean treatment 
duration for precocious puberty is 27.9±9.0 months 
and extends to over 2 years, depending on timing of 
menarche or final adult height. In general, treat-
ment stops in girls when bone age 12-12.5 years 
[24,25]. Thus, involvement by medical personnel is 
needed to provide education for more specific inter-
ests in accordance with GnRHa treatment duration.

Among mothers of girls with precocious puberty, 
71.0% stated that “precocious puberty is related to 
obesity,” and most obtained information on preco-
cious puberty through the Internet, while 82% were 
not satisfied with hospital nutritional counseling 
(Table 5). This indicates that a hospital needs to pro-
vide not only relevant information about precocious 
puberty, obesity, dietary habits, and nutritional coun-
seling, but also concrete interventions, e.g., a dining 
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diary, menu-planning, and exercise programs using 
multiple approaches involving nutritionists and ex-
ercise therapists along with medical personnel. 
Moreover, nutrition and dietary education are needed 
both for patients with precocious puberty and their 
parents. The Ministy of Food and Drug Safety in 
Korea investigated dietary habits in 1,084 elementary 
and middle school students in Seoul from June to July 
2011, and found that nutrition and dietary education 
were useful in forming healthy dietary and exercise 
habits. The skipped breakfast rate was 12.4% in stu-
dents who received nutrition and dietary education, 
but 17.5% in students who did not. The ratio of stu-
dents who drank carbonated beverages more than 3 
times a week was 19.4% among those who received 
nutrition and dietary education and 22.2% among 
those who did not. Furthermore, the ratio of vigorous 
physical activity (exercising for longer than 20 mi-
nutes to the point of sweating or having difficulty 
breathing or shortness of breath) was found to be 
58.1% in students who received nutrition and dietary 
education and 49.8% among those who did not. In 
comparing moderate physical activity (exercising for 
longer than 30 minutes or until slight difficulty 
breathing or shortness of breath), the ratio was 23.3% 
in students who received nutrition and dietary educa-
tion and 17.6% among those who did not. Thus, edu-
cation an affect exercise habits. Nutritional counsel-
ing and education provided at the hospital plays an 
important role in improving dietary habits. However, 
active support from the surrounding environment 
must be provided, and requires changes in family be-
havior, because family and parents can assist in obe-
sity prevention, and play an important role in fam-
ily-oriented behavioral intervention [26,27]. Epstein 
et al. [28] conducted a weight loss program with 3 
groups: parents and children, children, and family, 
and reported that the parents and children group 
showed the greatest weight loss over 5 years, indicat-
ing that parents and children can mutually effect be-
havioral changes related to food intake and weight 
loss. Moreover, preschool children eat foods in the 
way their parents do, and their nutritional intake pat-
tern is also related to that of their parents [29,30]. 

Thus, parents must monitor the dietary habits of their 
children and keep records, thereby identifying bad 
habits and making efforts to correct them, along with 
help from medical personnel and the community.

In conclusion, girls with precocious puberty had 
dietary habits and lifestyles related to obesity, such 
as fast eating and less physical activity, which re-
quire intervention. In particular, since precocious 
puberty treatment requires more than 2 years, medi-
cal personnel need to take a personal interest in pa-
tients and make more effort to investigate problem-
atic dietary habits during GnRHa treatment. 
Furthermore, consistent nutritional education for 
both parents and patients along with promoting in-
terest in weight-watching are also needed in the nor-
mal weight group, with periodic physical examina-
tions and nutrition counseling.

This study has limitations due to a small number 
of subjects at a single hospital using questionnaires. 
In addition, a normal reference group was not used, 
making it difficult to generalize to other patients 
with precocious puberty. However, the study pro-
posed a direction for nutritional counseling and 
thereby contributed to treatment by analyzing 
weight change and obesity-related dietary habits in 
accordance with the treatment of patients with pre-
cocious puberty. In the future, proper nutritional 
counseling and education guidelines will be ob-
tained by conducting long-term and large-scale 
tracking and observation studies, and by analyzing 
data on obesity-related dietary habits of patients 
with precocious puberty.
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