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Graphical Abstract

Key Message:
This study is a cross-sectional survey comparing outcomes between universal home visitation group (non-vulnerable fami-
lies) and sustained home visitation group (vulnerable families) at four time points: 6±2 weeks postpartum, 6±1 months 
postpartum, 12±1 months postpartum, and 24±1 months postpartum. Study results suggest that merely implementing a 
maternal and early childhood sustained home-visiting program is insufficient to close the gap in maternal outcomes and 
home environments.
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INTRODUCTION

Exposures to early life adversities—such as violence, household 
mental illness, or substance abuse—have long‑term harmful ef‑
fects on children’s health and development [1]. Children from so‑
cioeconomically disadvantaged, ethnic minority, and indigenous 
backgrounds bear an unequal burden of these adversities [2]. In‑
terventions provided during the prenatal and early childhood pe‑
riods can significantly influence both childhood development and 
adult well‑being [3,4]. Targeted, intensive home visitation pro‑

OBJECTIVES: This study aimed to compare maternal outcomes and the home environment between non‑vulnerable families 
with children under 2 receiving universal home visiting services and vulnerable families receiving sustained home visiting services.
METHODS: This study was conducted in Seoul, Korea, where the country’s first nurse‑led early childhood home visiting pro‑
gram was introduced. A total of 551 mother‑child dyads participated in cross‑sectional surveys conducted at various child ages 
(6± 2 weeks, 6± 1 months, 12± 1 months, and 24± 1 months). Universal home visiting services were provided within six weeks 
postpartum to non‑vulnerable families, while vulnerable families received sustained services consisting of 25 visits over 24 months. 
Maternal knowledge of sudden infant death syndrome (SIDS) and childcare, maternal distress, and the Korean Infant‑Toddler 
Home Observation for Measurement of Environment (K‑IT‑HOME) were assessed.
RESULTS: Overall, the universal home visitation group demonstrated higher levels of maternal knowledge regarding SIDS and 
childcare compared to the sustained home visitation group (all p-values < 0.05), while the sustained home visitation group re‑
ported higher levels of maternal distress (p< 0.001). The total K‑IT‑HOME score was 1.47 points higher in the universal home 
visitation group than in the sustained home visitation group (p< 0.001). No significant differences were observed in the accep‑
tance, organization, or involvement subscales of the K‑IT‑HOME (all p-values > 0.05).
CONCLUSIONS: This study demonstrated that disparities in maternal outcomes and home environments persisted in early 
childhood between the sustained and universal home visitation groups.
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grams led by trained nurses from the prenatal period until the child 
reaches two years of age have been shown to positively affect out‑
comes for both children and parents, especially among disadvan‑
taged and vulnerable families [5-10]. The “Closing the Gap in a 
Generation” report by the Commission on Social Determinants 
of Health highlighted that “equity from the start” is essential for 
achieving health and social equity later in life [11]. Home visiting 
programs for maternal and early childhood care, particularly those 
aimed at disadvantaged and vulnerable families, have been identi‑
fied as a promising approach to narrow disparities in child health 
and development, thereby promoting health equity [5,11-14]. How‑
ever, the effectiveness of targeted, intensive early childhood nurse 
home‑visiting interventions in bridging outcome gaps between 
vulnerable and non‑vulnerable families remains uncertain. Stud‑
ies comparing outcomes between vulnerable families receiving 
intensive home‑visiting services and non‑vulnerable families not 
receiving such intensive services are sparse.

In Korea, the Seoul Healthy First Step Project (SHFSP) was 
launched in 2013 in the Seoul metropolitan area as a regional ini‑
tiative to promote health equity [15]. The SHFSP employs a pro‑
portionate universality approach and consists of 2 main compo‑
nents: universal home visitation and selective sustained home vis‑
itation. The sustained component provides 25 home visits over 
the first 24 months postpartum (beginning prenatally) for high‑risk 
families facing socioeconomic disadvantages and psychosocial 
resource deficits. In contrast, the universal home visitation com‑
ponent typically involves a single visit within 6 weeks postpartum 
for families not identified as highly vulnerable during the initial 
risk screening [15]. As the SHFSP is a policy initiative aimed at 
reducing health inequalities, it raises an important research ques‑
tion: Are there differences in outcomes between the universal and 
sustained home visitation groups? This study compared maternal 
outcomes and the home environment among families with chil‑
dren under 2 receiving either universal or sustained home visiting 
services. 

MATERIALS AND METHODS

Study design
This cross‑sectional survey examined whether differences in 

maternal outcomes and the home environment existed between 
the universal and sustained home visitation groups at 6± 2 weeks, 
6± 1 months, 12± 1 months, and 24± 1 months postpartum. These 
time points correspond to changes in the sustained home visita‑
tion schedule (Supplementary Material 1) of the SHFSP, as well as 
the recommended deadline for universal home visits (within six 
weeks postpartum).

Study setting
Seoul, the capital and largest city of Korea, is home to one‑fifth 

of the country’s population (51 million) and is divided into 25 ad‑
ministrative districts. In 2013, the Seoul Metropolitan Govern‑
ment initiated the SHFSP in three districts, gradually expanding 

the program to all 25 districts by 2020 [16]. Data collection oc‑
curred across 19 districts from January 2017 to November 2017. 
At the time of data collection in 2017, a total of 20 districts in Seoul 
were participating in the SHFSP.

Universal and sustained home visitation
In Korea, national health insurance provides universal access to 

antenatal health services [17]. The average number of antenatal 
visits reached 18.7 in 2022 [17]. Other antenatal services—includ‑
ing iron and folic acid supplementation, provision of a maternal 
and child book, integrated tests for detecting chromosomal disor‑
ders, gestational diabetes testing, and maternal health checks—
are publicly offered to all pregnant women through District Pub‑
lic Health Centers. 

The universal home visitation program was established in 2013 
as an integral component of the SHFSP, targeting families with 
newborns not identified as highly vulnerable during the initial 
screening. In 2017, the universal home visitation program covered 
19.6% of all families with newborns in Seoul [16]. These visits 
typically occur within the first six weeks postpartum, with fami‑
lies receiving an average of 1.1 visits (standard deviation [SD], 0.3) 
[18]. During these visits, a range of topics is addressed, including 
the infant’s physical examination, assessment of growth and de‑
velopment, feeding practices, crying, child safety, and the mother’s 
physical and mental health. Each visit lasts approximately 80-85 
minutes [16].

Sustained home visitation was provided to families identified as 
vulnerable during the initial screening. Vulnerability was assessed 
based on a combination of socio-demographic, health and health‑
care, and psychosocial factors [15,16,18]. Socio-demographic fac‑
tors included being a young mother (aged 23 or younger), having 
a low income (defined as families receiving basic living security or 
having a household income at or below 50% of the national me‑
dian), coming from a multicultural background (born or raised 
abroad), having a disability, and being a single mother or part of a 
grandparent led family. Health and healthcare factors encompassed 
delayed prenatal care (initiation of obstetric care at 20 weeks of 
gestation or later) and substance use (such as smoking or alcohol 
consumption). Psychosocial factors, adapted from the SAFE 
START guidelines in New South Wales, Australia [19], included 
scores on the Edinburgh Postnatal Depression Scale (EPDS), lack 
of instrumental or emotional support, recent significant stressors, 
low self-esteem, feelings of anxiety or depression, a history of 
treatment for emotional issues, relationship problems or couple 
dysfunction, adverse childhood experiences, and support needs 
related to domestic violence. Families with 2 or more risk factors 
qualified for the sustained home visitation service. The Maternal 
and Early Childhood Sustained Home visitation (MECSH) pro‑
gram, developed in Australia, was implemented as the sustained 
home visitation service within the SHFSP [20,21]. The schedule 
for these visits is detailed in Supplementary Material 1. On aver‑
age, each sustained home visit lasts approximately 60-65 minutes 
[16]. Although the standard schedule anticipates a minimum of 
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25 visits, a previous analysis showed that families who completed 
the sustained home visiting program received an average of 20.6 
visits (SD, 5.6) by 24 months postpartum [18]. The content of each 
visit is tailored to the mother’s individual needs, skills, strengths, and 
capabilities, utilizing parenting education materials. Tailored in‑
terventions are provided to improve parenting skills and the home 
environment [15,16].

Study participants
Eligibility criteria were applied for both the type of home visita‑

tion and the survey periods. First, eligible participants for the uni‑
versal and sustained home visitation groups were identified using 
the SHFSP data system, which contains information on potential 
recipients of these services. Figure 1 presents a flowchart detailing 
the eligible population and study participants. According to the 
SHFSP data system, as of January 2017 there were 27,362 obser‑
vations. After excluding 5,783 incomplete records, we identified 
20,858 mothers who had received or were expected to receive uni‑
versal home visitation services and 721 mothers receiving sustained 
home visitation services. We then selected eligible mother child 
dyads for the survey periods, whose children were at 6± 2 weeks, 
6 ± 1 months, 12 ± 1 months, and 24 ± 1 months postpartum. 
Mother child dyads were contacted and recruited via telephone, 
resulting in the recruitment of 297 dyads from the universal pro‑

gram and 190 from the sustained program. Due to insufficient 
numbers of eligible dyads for certain survey periods (particularly 
at 24± 1 months postpartum) in the sustained home visitation 
group, we waited for additional dyads (15 for non-vulnerable fam‑
ilies and 49 for vulnerable families) to reach the survey periods. 
Four research nurses conducted home visits to collect data through 
face to face interviews and observations from January 2017 to No‑
vember 2017. Final participants were mothers who consented for 
themselves, provided parental permission for their children, and 
voluntarily participated in the survey. During the survey periods, 
239 mother child dyads in the sustained home visitation group par‑
ticipated (52 at 6± 2 weeks, 77 at 6± 1 months, 75 at 12± 1 months, 
and 35 at 24± 1 months postpartum), while 312 dyads partici‑
pated in the universal home visitation group (74 at 6± 2 weeks,  
81 at 6± 1 months, 78 at 12± 1 months, and 79 at 24± 1 months 
postpartum). Since the survey spanned 11 months, some partici‑
pants (19 dyads in the universal home visitation group and 22 in 
the sustained home visitation group) were recruited twice.

Compensation
Participants were compensated for their participation. Families 

in the universal home visitation program received 20,000 Korean 
won (with 1,300 Korean won equivalent to 1 US dollar), whereas 
families in the sustained home visitation program received 10,000 

Figure 1. A flowchart on eligible population of the study and the study participants.
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Korean won, acknowledging that they were already receiving on‑
going home visitation services.

Patient and public involvement
Patients and the general public were not involved in the design, 

conduct, or reporting of the study. The study’s objectives were dis‑
closed to and approved by the participants (mothers) and the Dis‑
trict Public Health Centers.

Questionnaire and outcome measurements
To measure study outcomes, we recruited four research nurses 

(two for the first half of the survey period and two for the second 
half) and provided training in outcome measurement. The pre‑ 
trained research nurses conducted home visits to administer the 
survey questionnaires. Baseline characteristics collected included 
maternal age (in years), infant age (in months), number of chil‑
dren, monthly household income (in Korean won), parental edu‑
cation levels, and maternal depression status. Maternal depression 
was assessed using the 10‑item EPDS [22], with scores ranging 
from 0 to 30, where higher scores indicate more severe depressive 
symptoms.

Four outcome indicators were measured: maternal knowledge 
of sudden infant death syndrome (SIDS), maternal knowledge of 
childcare, maternal distress as measured by the 13‑item Being a 
Mother Scale (BaM‑13) [23], and the quality of the home envi‑
ronment as assessed by the Korean Infant‑Toddler Home Obser‑
vation for Measurement of Environment (K‑IT‑HOME). The 
questionnaire on maternal knowledge of SIDS consists of 3 items 
addressing the supine position (placing infants on their backs 
during sleep), ensuring no head covering, and avoiding tobacco 
exposure, derived from the Korean National Health Insurance 
Service’s Infant Health Examination Questionnaire [24]. Maternal 
knowledge of SIDS was scored based on the number of correct 
responses, ranging from 0 to 3, with higher scores indicating great‑
er knowledge of SIDS prevention. Maternal knowledge of child‑
care was evaluated using a 13‑item questionnaire from the Panel 
Study on Korean Children [25]. These items were adapted from 
the Knowledge of Infant Development Inventory originally devel‑
oped by MacPhee [26]. The questionnaire assesses knowledge re‑
lated to the cognitive, emotional, and social development of young 
children, with scores ranging from 0 to 13 based on the number 
of correct responses. The BaM‑13, developed by Matthey [23], 

Table 1. Characteristics of study participants (mother-child dyads) who received universal or sustained home visitation services

Characteristics Universal home 
visitation group

Sustained home 
visitation group Total p-value

Total no. of mother-child dyads 312 239 551
Mother’s age (yr) 33.4±3.9 31.6±6.2 32.6±5.1 <0.001
Mean age of young children (mo) 11.2±8.5 9.4±7.1 10.4±8.0 0.009

6±2 wk 74 (23.7) 52 (21.8) 126 (22.9) 0.009
6±1 mo 81 (26.0) 77 (32.2) 158 (28.7)
12±1 mo 78 (25.0) 75 (31.4) 153 (27.8)
24±1 mo 79 (25.3) 35 (14.6) 114 (20.7)

No. of children 0.032
1 225 (72.1) 153 (64.0) 378 (68.6)
2 76 (24.4) 67 (28.0) 143 (26.0)
3 or more 11 (3.5) 19 (8.0) 30 (5.4)

Monthly household income (million Korean won)1 5.23±8.05 3.51±3.15 4.49±6.46 0.001
Mother’s education <0.001

University or over 189 (60.6) 98 (41.0) 287 (52.1)
Community college 73 (23.4) 51 (21.3) 124 (22.5)
High school or less 49 (15.7) 90 (37.7) 139 (25.2)
Missing 1 (0.3) 0 1 (0.2)

Father’s education <0.001
University or over 212 (68.0) 103 (43.1) 315 (57.2)
Community college 50 (16.0) 44 (18.4) 94 (17.1)
High school or less 48 (15.4) 72 (30.1) 120 (21.8)
Missing 2 (0.6) 20 (8.4) 22 (4.0)

EPDS 6.77±4.66 11.47±6.29 8.81±5.90 <0.001
EPDS≥10 84 (26.9) 140 (58.6) 224 (40.7) <0.001

Values are presented as mean±standard deviation or number (%).
SD, standard deviation; EPDS, Edinburgh Postnatal Depression Scale.
1Missing=11.
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comprises 13 items designed to assess maternal distress, with scores 
ranging from 0 to 39; higher scores indicate greater distress. The 
Korean version of the BaM‑13 was translated by the authors of 
this study and used to assess maternal distress in Korean women 
with children under 24 months [27]. The Infant‑Toddler Home 
Observation for Measurement of Environment (IT‑HOME) in‑
ventory assesses the quality and quantity of stimulation available to 
children in the home [28]. It includes 45 items across 6 subscales: 
responsivity, acceptance, organization, learning materials, involve‑
ment, and variety in daily stimulation. The Korean version of the 
inventory (K‑IT‑HOME) has been standardized for use with young 
Korean children [29]. Research nurses received practical training in 
administering the K‑IT‑HOME through structured interviews and 
family observations. Before measuring K‑IT‑HOME in study par‑
ticipants, we recruited 9 families (not included in the main study) 
for a reliability test (6 families for the first 2 research nurses and  
3 families for the second 2). The K‑IT‑HOME instructor (serving 
as the gold standard) and the 4 trained research nurses conducted 
home visits and measured the K‑IT‑HOME for the same families. 
The reliability between the trained nurses’ assessments and the 
gold standard ranged from 89.8% to 96.0%. 

Statistical analysis
All analyses were performed using SAS version 9.4 (SAS Insti‑

tute Inc., Cary, NC, USA), with a p‑value of less than 0.05 consid‑

ered statistically significant. The characteristics of study partici‑
pants were compared between the universal and sustained home 
visitation groups using the independent t‑test for continuous vari‑
ables and the chi‑square test for categorical variables (Table 1). As 
the 4 outcome measures were continuous, their means at each 
measurement period were compared using the independent t‑test 
(Figures 2 and 3, Supplementary Materials 2 and 3). For compari‑
sons of total scores across the 4 measurement periods, generalized 
linear mixed models were used to account for random effects 
from repeated measurements (19 cases in the universal home vis‑
itation group and 22 cases in the sustained home visitation group) 
with a variance component covariance structure (see total scores 
in Supplementary Materials 2 and 3). Three models were exam‑
ined, each adjusting for different sets of covariates: (1) model 1 
adjusted for maternal age and number of children, (2) model 2 
included the model 1 covariates and household income and ma‑
ternal education, and (3) model 3 included the model 2 covariates 
and EPDS. Maternal age and number of children were considered 
confounders in the relationship between family vulnerability (uni‑
versal vs. sustained home visitation groups) and the outcome meas‑
ures. Socioeconomic status indicators—household income and 
maternal education—and maternal depression (EPDS) could serve 
as mediators and/or confounders in the relationship between fam‑
ily vulnerability and the outcomes. Familial vulnerability (e.g., be‑
ing a single mother or having a multicultural background) may 

Figure 2. Comparison of scores (mean values and 95% confidence intervals) for maternal (A) knowledge of sudden infant death syndrome 
(SIDS) and (B) knowledge of child care, (C) maternal distress (Being a Mother 13 items, BaM-13), and (D) the home environment (Korean 
Infant-Toddler Home Observation for Measurement of Environment, K-IT-HOME) between the universal and sustained home visitation 
groups according to age of young children. For the comparison of subtotal scores involving four measurement periods, generalized linear 
mixed models accounting for random effects of repeatedly measured cases (19 cases in the universal home visitation group and 22 cases in 
the sustained home visitation group), and variance component covariance structure for random effects were used.
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lead to low socioeconomic status and maternal depression, which 
in turn could affect maternal knowledge, maternal distress, and 
the home environment. Alternatively, low socioeconomic status 
and maternal depression could determine familial vulnerability 
(since these factors are considered vulnerability factors) and also 
affect the outcome measures. We examined the extent to which 
the inclusion of socioeconomic status and maternal depression in 
the baseline model altered the absolute differences in the outcome 
measures. 

Ethics statement 
All methods were conducted in accordance with relevant guide‑

lines and regulations including the Declaration of Helsinki. The 
study protocol was approved by the Institutional Review Board of 
the Seoul National University Hospital (IRB No. C-1610-113-802). 

Participants (mothers) consented for themselves and gave paren‑
tal permission for their babies. Participants were informed that 
their participation was voluntary, and their decision would not 
impact their care in any way.

RESULTS

Characteristics of study participants
Table 1 presents the characteristics of the participating mother‑ 

child dyads. The 551 mothers had an average age of 32.6 years 
(SD, 5.1), and their babies had an average age of 10.4 months  
(SD, 8.0). More than two‑thirds of the families (68.6%) had one 
child, while only 5.4% had three or more children. Over half of the 
mothers (52.1%) and fathers (57.2%) had attained a university ed‑
ucation or higher, whereas approximately a quarter of the moth‑

Figure 3. Comparison of scores (mean and 95% confidence intervals) for six subscales of Korean Infant-Toddler Home Observation for Meas-
urement of Environment (K-IT-HOME) between the universal and sustained home visitation groups according to age of young children. The 
six subscales are: (A) Responsivity, (B) Acceptance, (C) Organization, (D) Learning materials, (E) Involvement, and (F) Variety in daily stimula-
tion. For the comparison of subtotal scores involving four measurement periods, generalized linear mixed models accounting for random 
effects of repeatedly measured cases (19 cases in the universal home visitation group and 22 cases in the sustained home visitation group), 
and variance component covariance structure for random effects were used.
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ers (25.2%) and a fifth of the fathers (21.8%) had completed high 
school or less. The mean EPDS score was 8.81 (SD, 5.90), with 
40.7% of mothers scoring 10 or above. 

Table 1 also shows differences between the universal and sus‑
tained home visitation groups. The average maternal age in the 
universal home visitation group was 33.4 years—1.8 years higher 
than the 31.6 years observed in the sustained home visitation 
group (p< 0.001). The universal home visitation group was also 
socioeconomically better off; the average monthly household in‑
come was 1.72 million Korean won higher (5.23 vs. 3.51 million 
Korean won) than in the sustained home visitation group (p=0.001). 
Both mothers and fathers in the universal home visitation group 
were more highly educated than those in the sustained home visi‑
tation group (all p< 0.001). Additionally, the sustained home visi‑
tation group had a higher EPDS score (p< 0.001); 26.9% of moth‑
ers in the universal home visitation group had an EPDS score of 
10 or higher, compared to 58.6% in the sustained home visitation 
group (p< 0.001).

Comparison of maternal outcomes and home 
environment

Figure 2 and Supplementary Material 2 present a comparison 
of maternal knowledge of SIDS and childcare, maternal distress, 
and the home environment between the universal and sustained 
home visitation groups, categorized by the child’s age.

Statistically significant differences were observed in the total 
scores for all four outcomes. Maternal knowledge scores for both 
SIDS and childcare were significantly higher in the universal home 
visitation group compared to the sustained home visitation group 

(p= 0.020 and < 0.001, respectively). Additionally, the total K‑IT‑ 
HOME score was 1.47 points higher in the universal home visita‑
tion group than in the sustained home visitation group (p< 0.001). 
Moreover, the total BaM‑13 score, indicating maternal distress, 
was lower in the universal home visitation group than in the sus‑
tained home visitation group (p< 0.001).

However, some differences by time period were not statistically 
significant. At six months postpartum, there were no significant 
differences between the groups in maternal knowledge of SIDS, 
childcare, or BaM‑13 scores. Similarly, at six weeks postpartum 
the differences in maternal knowledge regarding both SIDS and 
childcare were not significant. In contrast, the differences in K‑IT‑ 
HOME scores remained significant across all four time periods. 

Figure 2 also indicates that maternal knowledge of SIDS peaked 
at six months postpartum and that K‑IT‑HOME scores increased 
over time in both the universal and sustained home visitation 
groups.

Comparison of subscales of the home environment
In contrast to the total K‑IT‑HOME score, the comparison be‑

tween the universal and sustained home visitation groups showed 
variability across the six subscales (Figure 3, Supplementary Ma‑
terial 3). The scores for the acceptance, organization, and involve‑
ment subscales did not differ significantly between the two groups 
(p= 0.089, 0.921, and 0.364, respectively), with the organization 
subscale scores being virtually identical. Across the four time pe‑
riods, there were no significant differences between the groups in 
the responsivity, acceptance, or organization subscales. However, 
the involvement subscale showed a statistically significant differ‑

Table 2. Comparison of covariate-adjusted least square mean (and SE) of outcome variables between the universal home visitation group 
and sustained home visitation group1

Variables Universal home 
visitation group

Sustained home 
visitation group Difference±SE p-value

Model 1: Maternal age and no. of children adjusted
Maternal knowledge of SIDS 2.45±0.05 2.29±0.05 0.16±0.06 0.007 
Maternal knowledge of child care 10.03±0.14 9.40±0.14 0.62±0.15 <0.001
Maternal distress (BaM-13) 14.02±0.55 18.00±0.55 -3.98±0.59 <0.001
K-IT-HOME score 33.79±0.28 32.43±0.28 1.36±0.30 <0.001

Model 2: Model 1+Household income and maternal education adjusted
Maternal knowledge of SIDS 2.45±0.05 2.31±0.05 0.14±0.06 0.025
Maternal knowledge of child care 9.94±0.14 9.51±0.14 0.44±0.15 0.007
Maternal distress (BaM-13) 14.10±0.57 18.03±0.57 -3.93±0.61 <0.001
K-IT-HOME score 33.67±0.29 32.56±0.29 1.11±0.31 0.001

Model 3: Model 2+EPDS adjusted
Maternal knowledge of SIDS 2.45±0.05 2.31±0.06 0.14±0.06 0.034
Maternal knowledge of child care 9.96±0.14 9.48±0.15 0.48±0.16 0.006
Maternal distress (BaM-13) 15.19±0.42 15.70±0.43 -0.51±0.48 0.299
K-IT-HOME score 33.58±0.29 32.74±0.30 0.84±0.33 0.016

SE, standard error; SIDS, sudden infant death syndrome; BaM-13, Being a Mother 13 items; K-IT-HOME, Korean Infant-Toddler Home Observation for 
Measurement of Environment; EPDS, Edinburgh Postnatal Depression Scale.
1Generalized linear mixed models accounting for random effects of repeatedly measured cases (19 cases in the universal home visitation group and 
22 cases in the sustained home visitation group) and variance component covariance structure for random effects were used.
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ence at 24 months postpartum (p= 0.041). In contrast, the sub‑
scales for learning materials and variety in daily stimulation gen‑
erally exhibited significant differences across the time periods. Ad‑
ditionally, Figure 3 reveals that scores for all subscales, except for 
the acceptance subscale, increased over time in both groups. 

Comparison of covariate-adjusted outcomes
Table 2 presents a comparison of the covariate‑adjusted least 

square means (with standard errors) of outcome variables between 
the universal and sustained home visitation groups. The extent of 
outcome differences after adjustment varied by measure. The ab‑
solute differences between groups, adjusted in model 1 for mater‑
nal age and number of children, were similar to or slightly reduced 
compared with the unadjusted differences shown in Supplemen‑
tary Material 2. For example, the unadjusted difference in the to‑
tal K‑IT‑HOME score was 1.47, which decreased slightly to 1.36 
in model 1. The difference in maternal knowledge of childcare 
scores decreased from 0.62 in model 1 to 0.44 in model 2, with no 
further reduction in model 3 (0.48). The difference in BaM‑13 
scores was similar in models 1 (-3.98) and 2 (-3.93), but decreased 
significantly to -0.51 in model 3 after adjusting for maternal de‑
pression (EPDS), suggesting that the difference in maternal dis‑
tress was largely explained by maternal depression. Table 2 also 
indicates that the difference in K‑IT‑HOME scores was partially 
explained by socioeconomic status and maternal depression. When 
household income and maternal education were included in mod‑
el 2, the difference decreased from 1.36 to 1.11, and further to 0.84 
in model 3 with the additional adjustment for EPDS.

DISCUSSION

The results of this study present insights into the maternal out‑
comes and home environment for both the universal (non‑vul‑
nerable families) and sustained (vulnerable families) home visita‑
tion groups over 24 months postpartum. Disparities between the 
two groups persisted throughout the study period despite the 
provision of selective and intensive home visiting services for high‑ 
risk families by trained nurses. This suggests that bridging the gap 
in maternal outcomes and the home environment cannot be achieved 
solely through maternal and early childhood sustained home visi‑
tation programs. However, it is important to note the significant 
differences in monthly household income and parental education 
between the universal and sustained home visitation groups. The 
universal home visitation group had a 49% higher household in‑
come (5.23 vs. 3.51 million Korean won) and a lower proportion 
of mothers with only a high school education or less (15.7 vs. 37.7%) 
compared to the sustained home visitation group. To effectively 
close this gap, more comprehensive approaches addressing other 
social determinants over the life course—such as monetary and 
non‑monetary benefits for disadvantaged young women before 
pregnancy, enhanced antenatal healthcare, paid parental leave, 
and interventions addressing intimate partner violence—may be 
necessary [30-33].

Evidence suggests that gaps in maternal and childhood outcomes 
tend to widen as children age [34,35]. The literature indicates that 
early childhood disadvantages can serve as the origins of later 
health inequalities [36-38]. Vulnerable families (the sustained 
home visitation group) are more likely to experience adverse life 
events, making it plausible that the absolute gaps in maternal out‑
comes and the home environment observed in this study could 
have widened without sustained home visiting. In this context, 
the intensive maternal and early childhood home visitation ser‑
vice implemented here may have prevented further increases in 
these gaps, which typically occur as children grow older. A recent 
right@home trial based on the MECSH program (similar to the 
sustained home visitation program in this study) demonstrated 
statistically significant increases in the involvement and variety in 
stimulation subscales of the IT‑HOME inventory by 0.26 and 0.20, 
respectively [39]. In our study, the universal home visitation group 
exhibited an excess of 0.42 and 0.30, respectively, for these two 
IT‑HOME subscales at 24 months postpartum compared to the 
sustained home visitation group (Supplementary Material 3). If 
we hypothesize that sustained home visitation would have pro‑
duced similar effects in the SHFSP, it could be suggested that 
about 40% of the total gap in these two IT‑HOME subscales—
(0.26/[0.42+0.26]*100= 38.2% for the involvement subscale; 0.20/
[0.30+0.20]*100= 40% for the variety in stimulation subscale)—
between the universal and sustained home visitation groups were 
closed by the implementation of the sustained home visitation.

Despite the persistent gaps in the four main outcomes over 
time, no significant differences were observed in several K‑IT‑ 
HOME subscales. Notably, gaps in the acceptance and organiza‑
tion subscales did not emerge. The acceptance subscale assesses 
behaviors such as physical punishment, shouting, slapping, scold‑
ing, or criticizing, while the organization subscale encompasses 
activities such as getting out of the house, taking a child to the gro‑
cery store, and maintaining the child’s play environment. These 
subscales are more closely related to maternal roles in parenting 
[28], suggesting that sustained home visitation may have helped 
narrow these specific gaps. However, significant differences were 
found in the learning materials and variety in stimulation sub‑
scales over the same period. The learning materials subscale as‑
sesses the availability of various toys, equipment, and learning fa‑
cilitators, while the variety in stimulation subscale reflects the fa‑
ther’s role, family networks, and the child’s access to books. Given 
the differences in socioeconomic backgrounds between the uni‑
versal and sustained home visitation groups, the persistent dis‑
parities in these subscales could not be readily addressed through 
sustained home visitation alone. 

The study also indicated that there were no significant differenc‑
es in three maternal outcomes at six months postpartum. Notably, 
maternal knowledge scores regarding SIDS showed a reversed 
pattern at this time point, possibly due to the increased frequency 
of visits prior to the 6‑month mark, as outlined in the sustained 
home visitation schedule (Supplementary Material 1).

This study demonstrated changes in the absolute differences of 
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outcome measures when adjustments were made for low socioec‑
onomic status and maternal depression. The disparity in BaM‑13 
scores was accounted for by the EPDS. Socioeconomic status in‑
dicators along with EPDS partially explained the variance in K‑ 
IT‑HOME scores. BaM‑13 assesses maternal distress [23], which 
is closely linked to maternal depression, while K‑IT‑HOME eval‑
uates a broad spectrum of home environments conducive to child 
development. Certain items in K‑IT‑HOME—such as those in 
the learning materials and variety in stimulation subscales—may 
indicate family resources correlated with socioeconomic status, 
whereas items related to responsivity, acceptance, and involvement 
may reflect maternal availability associated with EPDS scores. 
These characteristics may explain the observed changes in out‑
come differences after adjusting for covariates.

This study has several limitations. First, as a cross‑sectional ob‑
servational study, it provides only insights into the effect of the sus‑
tained home visitation intervention. To determine whether sus‑
tained home visiting has overcome inequitable outcomes between 
the universal and sustained home visitation groups, a stepped‑ 
wedge randomized controlled trial or a pre‑post examination of 
outcomes for both groups would be required. However, we lack 
baseline outcome data from before the implementation of sustained 
home visitation. Second, the study samples—particularly from 
the universal home visitation group—may not be representative 
of the target population. Eligible participants were initially select‑
ed from the SHFSP data system; as of January 2017, 721 families 
were enrolled in sustained home visitation (with a final sample 
size of 190), compared to 297 families recruited from non‑vulner‑
able families out of 20,858 registered mothers (Figure 1). Analyses 
of basic characteristics (maternal age, single motherhood status, 
disability status, and receipt of basic living security) did not reveal 
meaningful differences between non‑vulnerable mothers who were 
not surveyed and those who were. Third, the study did not provide 
evidence of the effects of sustained home visitation on outcomes; 
it only reported the outcome statuses of the universal and sustained 
home visitation groups. An ongoing randomized controlled com‑
munity trial may offer more rigorous scientific evidence regarding 
the impact of sustained home visitation interventions in Korea [40].

In conclusion, the universal home visitation group exhibited 
higher maternal knowledge regarding SIDS and childcare, along 
with higher scores for the quality and quantity of stimulation avail‑
able to children in the home, compared to the sustained home 
visitation group. In contrast, the sustained home visitation group 
experienced greater maternal distress. These findings indicate that 
the gap in maternal outcomes and home environments generally 
persisted in early childhood between the sustained and universal 
home visitation groups.
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