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Prospective diary survey of preschool children's social contact patterns: A pilot study
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Purpose: This pilot study aimed to describe children's social contact patterns and to analyze factors related to their social
contacts. Methods: The participants were 30 children aged >13 months to <7 years, whose teachers at childcare centers and
parents at home were asked to maintain diaries of their social contacts prospectively for 24 hours. Data were collected from
November 30, 2018, to January 7, 2019. Results: The 30 participating children were in contact with 363 persons in a 24-hours
period (mean, 12.1£9.1). The number of contacts showed significant relationships with day of the week (p<.001), number of
family members/cohabitants (p=.015), area of residence (p=.003), and type of housing (p=.002). A multiple regression model
showed significantly higher numbers of contacts on weekdays (B=10.64, p=.010). Physical versus non-physical types of contact
showed significant differences in terms of duration, location, and frequency (p<.001). The duration of contacts showed
significant relationships with their location and frequency (p<.001), while the frequency of contacts was significantly related to
their location (p<.001). Conclusion: This is the first survey describing the characteristics of Korean preschool children's social
contacts. Further large-scale social contact studies of children should be conducted.
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Despite the development of antibiotics and revolutionary
advances in medical technology, an array of infectious dis-

eases still pose a threat to public health, not only by inducing
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complications and death, but also by escalating the length of
hospital stay and healthcare costs. Infectious diseases are
transmitted among people through social contact [1]. In 2015,
there was an outbreak of Middle East respiratory syndrome
(MERS) in the Republic of Korea (hereafter, Korea). From the
first case on May 20, 2015, to the official declaration of the ces-
sation of MERS on December 23, 2015, a total of 186 cases oc-
curred; death occurred in 38 cases (mortality rate, 20.4%), and
16,693 exposures were isolated [2,3]. This MERS outbreak
spread predominantly through person-to-person contact, and
it was quite costly to Korea.

Korea is vulnerable to the spread of emerging infectious
diseases, such as MERS and severe acute respiratory syn-
drome (SARS), because of its high population density, global
business expansion, and increased air travel. The earliest his-
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the plague pandemic in the port city of Ragusa (now
Dubrovnik, Croatia) [5]. Hence, social distancing is the oldest
means to prevent person-to-person transmission of disease in
the history of mankind. In particular, infectious respiratory
diseases can be transmitted from one person to another via
physical contact involving direct skin-to-skin contact, such as
handshaking, as well as through non-physical contact, such as
talking within a 1-2 meter distance, which allows droplet
transmission without skin contact [1,6]. Therefore, examining
the frequency and type of social contact as a modality of in-
fection transmission is crucial for predicting and assessing the
effects of infection-preventive efforts. Several nations around
the world, including France [7], seven other European Union
(EU) countries [1,8,9], Russia [10], Japan [11], and Hong Kong
[6], are conducting national- level research on social contact.
The findings of social contact studies have served as evidence
for predicting the onset of infections or the extent of per-
son-to-person transmission, as well as for developing and de-
ploying various prevention measures, such as selecting tar-
gets for vaccination and implementing social distancing
measures during outbreaks of infections (e.g., school closures,
traveling restrictions, and tracing) [7-9].

According to previous studies [1,6,7], children exhibit uni-
que social contact patterns, such as a higher number of daily
contacts than adults [1,6,7]. These interactions differ across
specific age groups [1,7], and they involve strong assortative
mixing, particularly within the same age group [1]. In addi-
tion, children have a higher frequency of contact with grand-
parents [6]. During the recent SARS pandemic and the MERS
outbreak, children showed less clinical illness than adults
with multiple underlying diseases. The primary threat was
that asymptomatic children might transmit the virus to vul-
nerable adults [6,12].

Early social interactions with caregivers of children are
particularly beneficial for childhood development and social
competence, including increased cognitive ability, good men-
tal health, communication skills, independence and improved
physical health, especially in young children [13]. In contrast,
children residing in institutions that provided minimal care-
giver-child interactions displayed delayed physical, cogni-
tive, and social-emotional development [14]. Despite the many
advantages of social contacts for children, the social contact
patterns of children may pose concerns regarding infection
transmission [12,15,16].

Until now, social contacts of children have rarely been con-
sidered as a means of infection transmission. In particular,
during epidemics, children are considered to be an at-risk
group because their immune systems are immature compared
to adults. Moreover, once infected, there is a higher likelihood
that they will transmit the infection to others [15,16].
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However, no studies on children's social contacts had been
conducted in Korea until 2018, despite the need for a survey
on Korean children's current social contact patterns to devel-
op effective transmission prevention measures for them.
Therefore, examining the social contact patterns of children,
who are at a high risk for infection, is a pressing topic of re-
search since various novel epidemics, such as SARS and
MERS, have occurred since 2000.

2. Purpose

This is the first pilot study in Korea that aims to present evi-
dence and foundational data for establishing effective infection
transmission prevention measures and nationwide studies on
social contacts among children, who are considered to be a
high-risk group in terms of infection transmission. The specific
objectives were to describe children's social contact patterns
and to identify the predictors of children's social contacts.

METHODS

1. Study Design

This was a pilot cross-sectional study examining children's
social contact patterns.

2. Study Population

The target population included children who were capable
of verbal communication and were attending a childcare center
at which contact transmission could occur. For the convenience
of data collection, preschool children aged between 13 months
and 84 months attending a group-care facility, such as daycare,
were selected. In addition, for contact patterns at home, only
children who could be observed by their parents at home were
selected. To ensure the accuracy of the contact pattern data,
children who were incapable of natural communication or
whose contact patterns at home could not be observed by
their parents were excluded. Because children are minors and
vulnerable, they were enrolled only from childcare centers
where the directors voluntarily consented and decided to
participate in the study, and if their caregivers (the in-charge
teacher) voluntarily provided consent to participate after be-
ing informed of the study's purpose and methods. Thirty chil-
dren (10 each from two childcare centers in Seoul and one in
Gyeonggi Province) were enrolled in the study.

3. Study Instruments

Through a comprehensive search using key terms, such as

www.e-chnr.org



https://doi.org/10.4094/chnr.2020.26.4.393

CHNR

newborn, infant, toddler, child, and adolescent [17], the exist-
ing Social Contact Survey Instrument [18] identified the fol-
lowing five items: 1) number of family members/cohabitants
(nominal scale); 2) area of residence (nominal scale); 3) age,
sex, and relationship of family members/cohabitants, exclud-
ing the child (nominal scale); 4) contact-related information
such as sex, age, occupation, physical or non-physical type of
contact (nominal scale), duration of contact (<5 minutes, 5-14
minutes, 15-59 minutes, 1-4 hours, and >4 hours) (ordinal
scale), location of contact (home, childcare center, private
academy, transportation, and other) (nominal scale), and fre-
quency of contact (how often they come in contact with this
person in general: daily or almost daily, 1-2 times a week, 1-2
times a month, never met before) (ordinal scale); and 5) an
open-ended item to check for any missing records in the con-
tact log and to record additional contact data not addressed in
item number 4. A two-round Delphi survey was used to vali-
date the instrument's validity based on a minimum content
validity ratio (CVR) >.42 across 20 expert participants, as pro-
posed by Lawshe [19]. Since the CVR value reflects the im-
portance and feasibility of an item, to improve the feasibility
of item 4, examples and relevant images of common physical
and non-physical types of contact that children routinely ex-
perience were also used in the pilot study after they were veri-
fied by parents and teachers.

4. Definition of Contact

In terms of types of contact, physical contact was defined as
direct skin-to-skin contact (e.g., shaking hands, hugging, or
kissing with the caregiver or friends), while non-physical con-
tact was defined as engaging in a conversation of at least 2-3
words and keeping a distance of 1-2 meters from the other
person (excluding nonverbal exchanges or short one-word
conversations) [1,6].

5. Data Collection

At each participating facility, parents who had consented to
participate were given an in-person explanation about the
study's purpose and data collection method and were fami-
liarized with the method for completing the Social Contact
Survey Instrument, which was followed by a question-and-
answer session to ensure that they had adequately under-
stood. The study participants were instructed to record social
contact over any 24-hour period they chose (e.g., 5 AM to 5
AM). They were instructed to explain any physical and
non-physical contact through specific examples and to use
leaflets with pictures that were tailored to help the children
understand the terminology used in the contact diary. Train-
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ing on the use of the Social Contact Survey Instrument was al-
so imparted to the childcare teachers and followed by a ques-
tion-and-answer session to ensure their thorough under-
standing. Parents recorded the type of social contacts that oc-
curred at home and in transportation, and the teacher in
charge recorded interactions at the childcare center. The data
were collected from November 30, 2018, to January 7, 2019.

6. Data Analysis

Descriptive statistics, including frequency and distribution,
were analyzed using SPSS 24 (IBM Corp., Armonk, NY, USA).
Nominal variables were analyzed using the X’ test (Fisher ex-
act test), whereas continuous variables were analyzed using
the t-test and analysis of variance. Predictors of children's
number of contacts were analyzed using stepwise multiple re-
gression analysis. The relationship between the ages of the
children and their contacts was analyzed using a scatter plot
in R 3.3.3 (version 3.15) software [20] with the gplots package
[21].

7. Ethical Considerations

This pilot study of social contacts was approved by an in-
stitutional review board (IRB 1040173-201809-HR-026-04). In
addition, voluntary informed consent was obtained from par-
ticipants who showed interest in participating in the study.
Before obtaining voluntary consent, the participants were in-
formed of the study purpose, methods, anticipated benefits
and risks of participation, and their freedom to discontinue
participation and withdraw their consent at any time.

RESULTS

1. Social Contact Patterns

1) Demographic findings of the participants and parents
Approximately 70.0% of the children were aged above 36
months and below 60 months, and 56.7 % were males. In 96.7%
of cases, the child's mother was the survey respondent, and the
parents' mean age was 37.0+3.7 years. The study's 30 partic-
ipants had been in contact with a total of 363 persons in a
24-hour period (mean, 12.1£9.1), and their number of contacts
varied according to the day of the week (t=4.30, p <.001), num-
ber of cohabitants (t= 2.20, p=.015), area of residence (t=3.57,
p=.003), and housing type (t=3.47, p=.002) (Table 1).

2) Characteristics of contacts based on the children's age groups

Approximately 60% of the contacts of children aged 13-36
months were with family members, while contacts with child-

Hyang Soon Oh, Mikyung Ryu | 395



Child Health Nurs Res, Vol.26, No.4, October 2020: 393-401

CHNR

Table 1. Demographic Findings of the Participants and Parents (N=30)

Total contacts

Variables Categories n (%) or M+SD _ per day (n*=363) torF [4
M=£SD
Total 30 (100.0) 12.1£9.1
Ages of children (month) 53.1+13.7 53+31 1297 292
>13 & <36 3 (10.0) 11.2£7.0
>36 & <60 21 (70.0) 15.7+16.2
>60& <84 6 (20.0)
Two groups of children's age <48 10 (33.3) 9.0£5.1 1.65 109
(month) >48 20 (66.7) 13.7£10.3
Children's sex Male 17 (56.7) 12.6+9.7 0.70 488
Female 13 (43.3) 10.2+9.0
Day of the week Weekdays 14 (46.7) 17.7+10.2 4.30 <.001
Weekends 16 (53.3) 61133
Number of cohabitants 3.7£0.7 2.20 015
<3 11 (36.7) 6.9£5.0
>4 19 (63.3) 14.2£10.3
Area of residence Seoul 16 (53.3) 6.6+3.9 3.57 .003
Gyeonggi Province 14 (46.7) 17.2£10.6
Housing type Private house 8 (26.7) 58+21 3.47 .002
Apartment 22 (73.3) 13.7+£10.1
Details of children's parents®
Age (year) 37.0+3.7 11.7+9.4 0.39 698
25-39 21 (70.0) 13.1£89
40-49 9(30.0)
Education High school 2(6.7) 255+13.4 2.68* .087
College/university 22 (73.3) 10.6£8.8
Graduate school 6 (20.0) 10.5+7.7
Occupation No 18 (60.0) 12.2+10.7 0.45 .288
Yes 12 (40.0) 10.6£7.1
Type of work Permanent employee 8(26.7) 9.5+5.8 0.55* 478
Part-time work 4 (13.3) 12.8+£9.7
Unemployed, including housewife 18 (60.0) 12.2+£10.7
Personal income/month <2 million 2(52.2) 11.7+£7.7 0.12 906
(Korean won)' >2 million 11 (47.8) 121+9.1
Household income/month <4 million 5 (50.0) 11.7£8.6 0.26 .800
(Korean won) >4 million 15 (50.0) 126199

*Contacts n; ' Calculated by Fisher's exact test; " Participants were recruited from three childcare centers (two in Seoul and one in Gyeonggi Province),
but some participants' residential areas were different from those where the childcare center was located; §The participating parents were 29 mothers
and one father. 'There were seven participants with missing data, and the t-test was calculated with the exclusion of missing values.

care center staff comprised 37.2% and 46.2% of contacts in
those aged above 36 months and below 60 months and above
60 months and below 84 months, respectively. While physical
contact was the most common type of contact in all three age
groups, it accounted for 92.0% in the children aged 13-36
months. The most common duration of contact was >4 hours
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in children aged 13-36 months (56.0%), 15-59 minutes in chil-
dren aged above 36 months and below 60 months (32.0%), and
<5 minutes in children aged above 60 months and below 84
months (33.7%). The most common location for contact was
home (60.0%) in children aged 13-36 months and the childcare
center in children aged above 36 months and below 60 months
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Table 2. Characteristics of Contacts Based on the Children's Age Groups (N=30)

Age groups of child participants (month)

Characteristics Categories Contacts =S <l >3z <50 >l <l X
& (n=6) (n=21) (n=3) 3
n (%)* n (%)* n (%)* n (%)*
Sex Male 183 (50.4) 11 (44.0) 126 (53.8) 46 (44.2) 3.11 212
Female 180 (49.6) 14 (56.0) 108 (46.2) 58 (55.8)
Member Family 101 (27.8) 15 (60.0) 62 (26.5) 24 (23.1) 2579 <.001
Childcare center ' 135 (37.2) 0(0.0) 87 (37.2) 48 (46.2)
Learning institutions 36 (9.9) 1(4.0) 23 (9.8) 12 (11.5)
Others (hospital, etc.) 91 (25.1) 9 (36.0) 62 (26.5) 20 (19.2)
Type of contact Physical 227 (62.5) 23 (92.0) 138 (59.0) 66 (63.5) 10.57 .005
Non-physical 136 (37.5) 2(8.0) 96 (41.0) 38 (36.5)
Duration of <5 minutes 76 (20.9) 1(4.0) 40 (17.1) 35 (33.7) 46937 <.001
contact 5-14 minutes 59 (16.3) 2(8.0) 34 (14.5) 23 (22.1)
15-59 minutes 97 (26.7) 1 (4.0) 75 (32.0) 21 (20.2)
1-4 hours 50 (13.8) 7 (28.0) 35 (15.0) 8(7.7)
>4 hours 81 (22.3) 14 (56.0) 50 (21.4) 17 (16.3)
Location of Home 98 (27.0) 15 (60.0) 61 (26.1) 22 (21.2) 35.18% <.001
contact Childcare center 138 (38.0) 0(0.0) 88 (37.6) 50 (48.1)
Learning institutions 34 (9.4) 0(0.0) 22 (9.4) 12 (11.5)
Transportation 7(1.9) 2(8.0) 5(2.1) 0(0.0)
Others® 86 (23.7) 8 (32.0) 58 (24.8) 20 (19.2)
Frequency of Daily or almost daily 232 (63.9) 11 (44.0) 155 (66.2) 66 (63.5) 18467 005
contact 1-2 times/week 54 (14.9) 7 (28.0) 32 (13.7) 15 (14.4)
1-2 times/month 37 (10.2) 6 (24.0) 26 (11.1) 5 (4.8)
Never met before 40 (11.0) 1(4.0) 21 (9.0) 18 (17.3)

*Contacts n; ' When a 24-hour contact log was completed on weekends or public holidays (childcare center is closed) or when the parent was off-duty,
the contact log was not observed for the childcare center; ¥ Calculated by Fisher's exact test; §Hospital, kids' cafe, playground, etc.

(37.6%) and children aged above 60 months and below 84
months (48.1%). The most common frequency of contact was
daily or almost daily in all age groups (Table 2).

In the scatterplot for ages of the children and their contacts,
children aged 50-60 months had the highest number of phys-
ical and non-physical contacts, and the age of the contacts
ranged widely, from other children to elderly individuals in
their 80s (Figure 1).

3) Features of children's contacts

The type of contacts varied according to their duration, loca-
tion, and frequency (p<.001) (Figure 2-A, Figure 2-B, and
Figure 2-C). The type of contact was physical in 100% and
88.0% of contacts with durations of >4 hours and 1-4 hours, re-
spectively; these proportions were higher than those found for
other durations (Figure 2-A), and physical contact was found
for 98.0% and 76.5% of contacts in the home and at educational
institutions (private academies), respectively, which was like-
wise higher than was found for other locations (Figure 2-B).
Physical contact also accounted for 67.2% and 73.0% of con-
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tacts with daily or almost daily frequency and 1-2 times a
month frequency, respectively; these proportions were higher
than those reported for other frequencies (Figure 2-C).

The duration of contacts differed according to their location
and frequency (p <.001) ((Figure 2-D and Figure 2-E). The lo-
cation of contact showed varying distributions, with the high-
est percentages of contacts in the home being >4 hours in du-
ration and contacts in transport or other locations being <5
minutes in duration (Figure 2-D). Further, the percentage of
contacts >4 hours in duration was the highest (19.0%) for con-
tacts of daily or almost daily frequency. In contrast, the dura-
tion of <5 minutes was most common (70.0%) for the "never
met before" group (Figure 2-E).

The frequency of contacts differed according to their
location. Specifically, the percentage of contacts with "daily or
almost daily" frequency was 80.6% at home and 57.1% in
transportation, which differed from those found for other lo-
cations (p <.001) (Figure 2-F).

2. Predictors of the Children's Number of Contacts
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In a multiple regression analysis containing variables that
were significant in the univariate analysis (residential area,
housing type, day of week, number of cohabitants) and age (in
months), an important characteristic of child development,
the final multivariable model with the number of cohabitants
removed was constructed with a multiple stepwise variable
selection algorithms. The day of the week was identified as a
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Figure 1. Scatter plot between children's ages and the ages
of contacts. Scatter-plots of the children and their contacts
showed assortative mixing of children with other children in
their age groups and people in their 30-40s and 60-70s; O,
physical contact; A, non-physical contact.

Table 3. Factors Related to the Number of Contacts of Children

significant predictor of the number of contacts, and the total
number of contacts was higher on weekdays than on week-
ends (B=10.64, p=.010) (Table 3).

DISCUSSION

This was the first study that examined children's social con-
tact patterns in Korea using the Social Contact Survey
Instrument. The 30 participating children were in contact with
an average of 12.1+9.1 persons per child during the 24-hour
period, ranging from 2 to 38 persons. This is higher than the
averages of 10 persons reported in a Taiwanese study (<5
years of age) [22], 7.65 persons in a Hong Kong study (1-10
years of age) [6], 10.21 persons in an EU study (0-4 years of
age) [1], and 8.64 persons in a French study (0-4 years of age)
[7]. The number of contacts was 5.3, 11.2, and 15.7 in the
groups of children who were 13-36 months and above 36
months and below 60 months and above 60 months and below
84 months old, respectively. On the other hand, these findings
were lower than those of Japanese study [11], which reported
9.8 and 19.2 contacts in the age groups of 0-2 years and 3-5
years, respectively. Nevertheless, these results can be used on-
ly as a reference, and direct comparisons are inappropriate be-
cause previous studies used different age groups and age clas-
sifications [1,6,7,11,22]; nonetheless, it appears that Korean
children have more contacts than those from other countries.
This may be related to the popularity of various types of early
education in Korea.

Univariate analysis showed that the number of daily con-
tacts of children residing in Gyeonggi Province was sig-
nificantly higher than that of children residing in Seoul. The
children residing in Gyeonggi Province lived in a new city of
large-scale apartment complexes with a middle-class popu-
lation. Two childcare centers were located in Seoul. One was
located in the central Gangnam area with population with a
higher socioeconomic status, and the other was located in a
more aging area, in Gangbuk. The childcare centers in Seoul
were older than that in Gyeonggi Province. Therefore, the dif-
ferences observed between Gyeonggi Province and Seoul may

Model B SE B t p Tolerance VIF
Age of children (ref. >48 months) 3.25 2.63 17 1.24 227 .95 1.05
Residential area (ref. Gyeonggi Province) 2.79 3.59 .16 0.79 439 46 217
Housing type (ref. apartment) 0.27 3.40 .01 0.08 938 .65 1.55
Day of the week (ref. weekend) 10.64 3.05 59 0.50 010 .63 1.59

Durbin-Watson's d=1.82 (1.14<d <1.74), R*=52, Adj. R’=.47, F=7.54, p<.001

*Stepwise multiple linear regression; ref., reference group; VIF, variance inflation factor.
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Figure 2. Contact patterns of the children in this pilot study. (A) Contact type by duration (x*=102.89, p<.001). (B) Contact type by

location

(xz=87.86, p<.001). (C) Contact type by frequency of contact

(x2=22.23, p<.001). (D) Contact duration by location

(x2=276.72, p<.001). (E) Contact duraton by frequency of contact (x2=102.00, p<.001). (F) Contact frequency by location

(#=207.62, p<.001).

reflect the characteristics of the aging area of Gangbuk. How-
ever, in the final multiple regression model of this study, area
of residence did not significantly influence children's social
contacts.

In the present study, the number of contacts was higher for
children with more family members, and was also higher on
weekdays than on weekends, which is consistent with pre-
vious findings [11,16]. Although previous studies on adults
revealed differences in the number of contacts according to in-
come, occupation, and education level [1,6,11], no significant
differences were found in the number of children's contacts
based on their parents' income, occupation, and education
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level.

The scatter plot illustrating the distribution of children's age
and that of their contacts showed that children came into con-
tact with people of varying ages, suggesting that they can
transmit diseases to a wide range of people. Consistent with
previous studies [1,16,23], children may transmit an infection
through contact with their peers and inter-generationally.

Regarding the features of contact according to age, children
aged 13-36 months showed more frequent contacts with their
family members at home and had physical contacts lasting >4
hours with people they met daily, which is consistent with
previous findings [11,24]. Furthermore, children aged 36
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months or older (above 36 months and below 60 months)
showed a higher frequency of contacts lasting 15-59 minutes
as well as contact at childcare centers, which may be because
older children (above 36 months and below 60 months) tend
to engage in more activities outside their homes.

Regarding the type of contact, physical contact was more
common when the duration of contact was long (1-4 hours, >4
hours), occurred at home, and with a frequency of once or
twice per month, followed by daily or almost daily. Although
these features are consistent with the findings of studies on
adults' social contacts [1,7,9,11], children showed a higher
percentage of physical contacts in all conditions (duration, lo-
cation, and frequency) than adults.

To summarize the social contact patterns of children, they
come into contact with people of diverse age groups. They are
quite likely to be exposed to infections via physical contact at
home, with people they meet monthly and daily, and through
prolonged contact of 1-4 hours and >4 hours. As older chil-
dren are exposed to more frequent contacts at childcare cen-
ters or private academies, specific and systematic infection
prevention measures tailored to these places need to be de-
veloped.

This study has some limitations as a pilot study. First, this
study used convenience sampling of childcare centers in
Seoul and Gyeonggi Province, where the researchers could
easily access research participants. Therefore, it was not possi-
ble to ensure the homogeneity of the research participants.
Second, the sample size of children was insufficient according
to age. Nevertheless, this study provided evidence of social
contact patterns among preschool children. In the future,
these limitations should be considered when performing
large-scale social contact studies of children.

CONCLUSION

While the findings of this pilot study have limited general-
izability because only 30 children were examined, the study is
highly significant as the first attempt to identify children's so-
cial contact patterns in Korea. Similar studies that examined
the features of social contact reported significant findings
from smaller samples of college students (29 or higher [25] or
28 or higher [26]). The significance of this study is that it exam-
ined social contact patterns in preschool children in Korea,
who had never been studied in the previous literature.
Therefore, these findings provide the foundation for sub-
sequent nationwide, large-scale studies. In addition to the cur-
rent coronavirus disease 2019 (COVID-19) pandemic, threats
posed by novel infections are projected to continue in coming
years [27], calling for further Korea-based studies on social
contacts in children, who are considered to be at high risk for
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infections.

Researchers should conduct repeated and large-scale stud-
ies on social contacts in persons of various age groups to help
develop strategies to prevent the social transmission of in-
fections, particularly among children, who are a population at
high risk for infections.
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