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INTRODUCTION

	 Preterm infants are defined as those born alive before 
the completion of 37 weeks of gestation. Globally, 
approximately 30 million infants are born preterm each 
year.1 Owing to incomplete organ development, preterm 
infants are vulnerable to short- and long-term adverse 
effects on growth and neurodevelopment. These effects 
may include considerable deficits in height and weight 
gain, cerebral palsy, chronic lung disease, visual and 
hearing impairments, attention deficits, coordination 
disorders and in severe cases, death, if exposed 
prematurely to harmful stimuli.2,3 Hence, preterm birth 
and its associated health risks have emerged as a global 
public health concern.4 The tactile sense is the most 
developed sensory modality in infants at birth and plays 
an essential role in their growth and developmental 
processes. Through touch, infants perceive their 
environment and establish early communication with 
their parents.5,6 Infant touch, a structured form of tactile 
stimulation, has been shown to foster trust in preterm 
infants, promote weight gain, stimulate bone growth and 
enhance neurodevelopment.7
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ABSTRACT
Objective: To investigate the effects of infant touch on the growth and neurodevelopment of preterm infants.
Methodology: An observational study was conducted involving 64 preterm infants and their mothers, who were 
recruited from the Maternity & Child Care Centre of Qinhuangdao between April 2023 to May 2024. They were 
randomly assigned to either the control or the touch group. The control group received conventional care, whereas 
the touch group received infant touch therapy in addition to conventional care. The two groups were compared in 
terms of growth parameters, neurodevelopmental outcomes and maternal emotional well-being. Growth indices, 
neurodevelopmental scores and maternal emotional scores were assessed and analysed.
Results: On the first day of life, no statistically significant differences were observed between the groups for any 
infant or maternal variables (P  >  0.05). After 35 days, the touch group demonstrated significantly greater body 
weight, length, head circumference and milk intake than the control group. Neuro-behavioural scale scores were 
also higher in the touch group. In addition, maternal depression and anxiety scores were lower in the touch group, 
whereas maternal satisfaction scores were higher and all differences reached statistical significance (P < 0.05).
Conclusion: Infant touch is an effective intervention for promoting growth in preterm infants, while alleviating 
maternal anxiety and depression, exerting a positive impact on the growth and neurodevelopment of preterm 
infants.
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	  Mothers of preterm infants are susceptible to 
postpartum anxiety due to concerns regarding their 
infants’ survival, the risk of complications and a lack 
of specialised nursing skills.8 Infant touch can alleviate 
maternal anxiety and depression while enhancing 
maternal self-confidence.9 However, opportunities for 
such contact are often restricted because preterm infants 
require frequent admission to the neonatal intensive care 
unit (NICU).10-12 Accordingly, healthcare teams should 
implement strategies to improve maternal touch skills, 
increase the frequency and duration of mother-infant 
contact and expand the provision of professional touch 
therapy by nurses. Such measures can promote preterm 
infant growth and neurodevelopment, reduce maternal 
anxiety and depression and improve maternal satisfaction. 
The present study was therefore designed to evaluate 
the effects of touch massage administered by mothers in 
conjunction with healthcare team interventions on the 
growth and neurodevelopment of preterm infants.

METHODOLOGY

	 This observational study was conducted at the 
Maternity & Child Care Centre of Qinhuangdao 
between April 2023 to May 2024. A total of 64 preterm 
infants and their mothers were enrolled and randomly 
assigned to one of two groups based on nursing care: the 
control (n = 32) and touch groups (n = 32). The control 
group included 18 males and 14 females with a mean 
gestational age of 34.12 ± 1.40 weeks or a mean maternal 
age of 26.66 ± 3.66 years. The touch group was composed 
of 17 males and 15 females with a mean gestational 
age of 34.147  ±  1.24 weeks or a mean maternal age of 
27.47 ± 3.56 years. No statistically significant differences 
were observed in the baseline characteristics of the 
infants or mothers between the two groups (P > 0.05).
Ethical Approval: The study was approved by 
the Institutional Ethics Committee of Maternity & 
Child Care Centre of Qinhuangdao (approval no. 
QHDFY-2023041910; date: 19 April 2023). Written 
informed consent was obtained from all legal guardians 
prior to participation.
Inclusion criteria:
•	 Preterm infants born between 30 and 36 weeks of 

gestational age.
•	 Preterm infants in good general condition, 

without severe comorbidities or gastrointestinal 
abnormalities.

•	 Birth weight of less than 2.5 kg.
•	 Apgar score of ≥8 at 1 and 5 minutes after birth.
•	 Age of 22-32 years, being primiparous and the ability 

to communicate normally.
•	 Voluntarily participation and written informed 

consent.
Exclusion criteria:
•	 Mothers with birth-related injuries or serious 

infectious diseases, such as AIDS and syphilis.
•	 Preterm infants with severe medical conditions, 

including hereditary metabolic disorders, congenital 
heart disease, sepsis and congenital malformations.

•	 Preterm infants with skin integrity issues (e.g., open 
wounds).

Methods Control group: Infants in the control group 
received routine neonatal care. 
•	 Body temperature was stabilised by maintaining 

the room temperature at approximately 22  ℃, the 
relative humidity at approximately 55%-60% and 
adequate ventilation. Infant body temperature was 
kept within 36-37 ℃ and the frequency of opening 
and closing the incubator was minimized to reduce 
fluctuations in temperature and humidity. 

•	 Vital signs, including temperature, respiration and 
pulse, were monitored four times daily and any 
abnormality was promptly reported to physicians for 
appropriate management.

•	 To prevent infection, a disinfection and isolation 
protocol was implemented, requiring healthcare 
workers to wash and disinfect their hands before 
providing care. 

•	 Respiratory function was maintained by ensuring 
airway patency and promptly clearing intranasal 
secretions. 

•	 Skin care included daily bathing and the application 
of diaper cream or anti-rash powder as appropriate. 

•	 Nutritional needs were addressed through 
scientifically guided dietary management.

Touch group: In addition to the routine neonatal care 
described in section, infants in the touch group received 
infant touch therapy. Appropriate times for intervention 
were selected and the room temperature was increased 
by 1-2 ℃ prior to the procedure. Touch providers were 
required to wash and disinfect their hands and ensure 
the cleanliness of the operating environment. The touch 
sequence followed a standardised order: head, chest, 
abdomen, upper limbs, lower limbs, back and buttocks. 
Each area was gently stimulated four to six times with 
consistent, coherent and skillful movements at an appro-
priate intensity. Sessions were conducted twice daily, 
lasting 10-15 minutes each and were discontinued if the 
infant appeared satisfied or exhibited distress, such as 
persistent crying. To ensure proper technique, one edu-
cational lecture on infant touch was delivered to moth-
ers or family members, followed by three individualised 
hands-on training sessions. After hospital discharge, 
mothers or family members continued providing touch 
therapy at home and weekly follow-up telephone calls 
were made to ensure the accuracy of study data.
Blinding Procedure:
Parental non-blinded design: Due to the nature of infant 
touch therapy intervention (requiring active parental 
participation in skin contact), this study is a non-blinded 
study. The parents were aware of the grouping situation 
but were told to avoid communicating the details of the 
intervention with other subjects. 
Evaluators were blinded: Neurodevelopmental 
assessment (NBNA) was performed by neonatologists 
who were unaware of the grouping situation, and 
standardized scoring scales were used to reduce 
measurement bias. 
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Statistical analysts are blinded: In the data analysis stage, 
the blinding method is adopted, and statistical personnel 
only come into contact with anonymous grouping codes.
Evaluation indexes: 
Comparison of growth indexes: Body weight, length, 
head circumference and milk intake of preterm infants 
were measured as indicators of growth and higher values 
reflect better growth outcomes.
Comparison of neurodevelopmental scores: Neurode-
velopment was assessed using the Neonatal Behavioural 
Neurological Assessment (NBNA), which includes five 
domains: primitive reflexes, passive muscle tone, be-
havioural capacity, general reactions and active muscle 
tone. Each domain is scored out of 10 and higher scores 
indicate better neurodevelopment.
Comparison of maternal emotional scores: Maternal 
emotional status was evaluated using the Self-Rating 
Depression Scale (SDS) and the Self-Rating Anxiety 
Scale (SAS). On the SAS, a score of 50 or above indicated 
anxiety, whereas on the SDS, a score of 53 or above 
indicated depressive symptoms. In both scales, higher 

scores represented greater severity. Maternal satisfaction 
was measured using the Nursing Service Satisfaction 
Scale (NSNS), developed with reference to the literature 
from the China National Knowledge Infrastructure 
database. The NSNS consists of 20 items, each scored 
from 1 point to 5 points for a total score of 100 and higher 
scores indicate greater satisfaction.
Statistical analysis: All data were analysed using SPSS 
version 22.0 (IBM Corp., Armonk, NY, USA). The sample 
size was denoted by n. Measurement data were expressed 
as mean ±  standard deviation ( ). A P value of<0.05 
was considered indicative of statistical significance. 
Comparisons between groups were performed using the 
independent-samples t-test.

RESULTS

	 No statistically significant difference was found between 
the two groups at baseline in terms of body weight, 
length, head circumference or milk intake (P> 0.05). as 
shown in Table-I. After 35 days of intervention, the touch 
group demonstrated significantly greater body weight, 

Effects of Infant Touch on Preterm Infants

Table-I: Comparison of growth indexes (N=32, ).

Group Days (d) Touch group Control group t P

Body weight (g)
1 2050.94±217.65 2045.03±213.58 0.110 0.913

35 3399.09±234.51 3238.38±129.15 3.396 0.001

Length (cm)
1 45.20±2.90 45.31±2.79 -0.153 0.879

35 52.59±3.32 47.44±2.12 7.400 1.0525E-9

Head circumference 
(cm)

1 32.75±2.34 32.76±2.45 -0.020 0.984

35 36.28±2.99 34.47±1.22 3.179 0.003

Milk intake (mL)
1 217.53±25.47 224.31±25.01 -1.075 0.287

35 510.47±28.27 444.47±17.28 11.269 1.723E-15

Table-II: Comparison of NBNA scores (N=32, , points).

Group Days/d Touch group Control group t P

Primary reflexes
1 3.77±0.09 3.77±0.10 -0.257 0.798

35 6.59±0.16 5.50±0.26 21.910 2.119E-27

Passive dystonia
1 4.20±0.19 4.16±0.17 0.794 0.430

35 7.13±0.20 5.80±0.81 9.059 1.088E-10

Behavioral ability
1 8.67±0.46 8.68±0.50 -0.057 0.955

35 14.83±1.10 13.16±0.71 7.232 1.896E-9

General response
1 2.42±0.29 2.47±0.35 -0.632 0.530

35 8.15±0.48 7.26±0.23 9.496 2.989E-12

Active dystonia
1 5.09±0.14 5.04±0.25 0.925 0.359

35 8.04±0.76 5.97±0.51 12.838 4.088E-18
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length, head circumference and milk intake than the 
control group (P < 0.05).
	 No statistically significant differences between the 
groups on the first day of life in primary reflexes, passive 
muscle tone, behavioural capacity, general reactions or 
active muscle tone (P > 0.05). Table-II. After 35 days of 
care, all neurodevelopmental indices in the touch group 
were significantly higher than those in the control group 
(P < 0.05).
	 Both groups of mothers exhibited varying degrees 
of depressive symptoms 35 days after preterm 
birth. Table-III. However, the touch group showed 
significantly lower anxiety and depression scores and 
significantly higher satisfaction scores compared with 
the control group (P < 0.05).

DISCUSSION

	 The findings of this study indicate that infant touch, 
administered over 35 days, significantly improved growth 
parameters (body weight, length, head circumference, 
and milk intake) and early neurodevelopmental scores 
(as measured by the NBNA) in preterm infants, while also 
reducing maternal anxiety and depression and increasing 
maternal satisfaction. These results underscore the 
potential of infant touch as a simple, low-cost intervention 
in the early care of preterm infants.
	 Studies have shown that the incidence of preterm 
birth in China has increased from 5.9% in 2012 to 6.4% in 
2018.13 Preterm infants are susceptible to complications, 
including growth retardation, respiratory distress 
syndrome, bronchopulmonary dysplasia, necrotising 
enterocolitis, neurodevelopmental disorders, chronic 
lung disease, hypertension and glucose intolerance. 
These conditions are the leading causes of mortality in 
new-borns and children under five years of age.14 Hence, 
early interventional nursing care should be implemented 
to reduce the incidence and mitigate the impact of 
complications in preterm infants.15,16

	 In line with previous research, our study confirms 
that infant touch promotes weight gain and growth in 
preterm infants. As a natural low-cost intervention, infant 
touch features simplicity and affordability, reducing 
the economic burden of caring for preterm infants 
and alleviating stress on families. By stimulating the 
parasympathetic nervous system, infant touch enhances 
gastric peristalsis and insulin secretion, reduces the 
incidence of gastric retention and abdominal distension 
and supports healthy weight gain. Similar effects on 

growth have been reported in studies conducted in various 
settings.17,18 In the present study, after 35 days of infant 
touch care, the milk intake of the touch group was higher 
than that of the control group. The resulting increase 
in protein and nutrient intake likely contributed to the 
accelerated growth of preterm infants. Consequently, the 
body weight, length and head circumference of infants in 
the touch group were significantly greater than those in 
the control group (P < 0.05).
	 Our neurodevelopmental findings also align with 
existing evidence that tactile stimulation can support 
early brain development. Neurological development 
in infants occurs primarily during the second trimester 
of gestation. Owing to incomplete brain maturation, 
preterm infants are susceptible to adverse environmental 
factors in the NICU, such as bright light, noise and 
procedural pain.19 Approximately 20% of preterm infants 
continue to experience neurodevelopmental delays by 
the age of 10 years.20 Appropriate infant touch stimulates 
the parasympathetic activity, promotes cortical and 
structural brain development and accelerates the rate of 
neurodevelopment in preterm infants. This aligns with 
broader evidence highlighting the importance of sensory-
based, developmental care in supporting preterm brain 
maturation and behavioral organization.6,19 In the present 
study, neurodevelopmental outcomes were evaluated 
using NBNA scores. Although both groups demonstrated 
improvements after 35 days of care, the touch group 
achieved higher scores in primitive reflexes, passive 
muscle tone, behavioural capacity, general reactions 
and active muscle tone than the control group (P < 0.05), 
exhibiting a faster rate of neurodevelopment.
	 Importantly, our study reinforces the bidirectional 
benefit of infant touch, extending positive effects to 
maternal psychological well-being. This aligns with 
findings that maternal involvement in infant care can 
improve maternal confidence and emotional state.8 Re-
search on infant touch remains limited and most studies 
have focused primarily on its unidirectional effects on 
the development of preterm infants.21 Infant touch exerts 
bidirectional effects on preterm infants and their moth-
ers. By increasing the duration of physical contact, infant 
touch fosters emotional communication between mother 
and infant, which not only supports neonatal develop-
ment but also reduces maternal anxiety and depression. 
In the present study, mothers in the touch group re-
ceived professional training in touch techniques, which 
enhanced their confidence in caring for their infants. The 
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Table-III: Comparison of maternal emotional scores (N=32, , points).

Group SDS score SAS score NSNS score

Touch group 52.34±3.96 33.07±7.05 96.61±1.39

Control group 58.47±5.86 44.67±2.86 88.83±2.45

t -4.898 -8.623 15.606

P 9.000E-6 9.519E-11 1.165E-20
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increased milk intake observed in the preterm infants 
of the touch group likely stimulated maternal lactation, 
creating a positive feedback cycle that benefitted mother 
and infant. Consistent with these effects, the touch group 
demonstrated significantly lower depression and anxi-
ety scores and significantly higher maternal satisfaction 
scores compared with the control group (P < 0.05).

Generalizability and Limitations: While our results are 
encouraging, their generalizability may be influenced by 
several factors.  This study has certain limitations. The 
single-center design and relatively small sample size 
may restrict the generalizability of the findings.  The 
results are most directly applicable to stable preterm 
infants (30–36 weeks gestational age) in secondary or 
tertiary care settings in urban China. Further research 
is needed to determine whether similar benefits would 
be observed in more medically complex preterm 
infants, in different cultural contexts, or in resource-
limited settings where nursing ratios and family 
involvement patterns may differ.  The absence of long-
term neurodevelopmental follow-up limits conclusions 
about sustained effects, and the reliance on the NBNA 
as the sole neurodevelopmental assessment tool, despite 
its validity for early evaluation, indicates a need for 
complementary standardized measures in future research 
to provide a more comprehensive developmental 
profile. Although maternal and family involvement 
was enhanced, infant touch requires considerable time. 
Future research should explore strategies to reduce this 
burden while maintaining the developmental benefits 
for infants. Future studies should also consider larger, 
multicenter cohorts with extended follow-up to validate 
and expand upon these findings. Routine clinical 
monitoring (without formal NBNA) continued through 
three months. This design choice prioritized detecting 
initial neurological effects while minimizing assessment 
burden. Potential approaches include incorporating 
audio-recorded accompaniment for mothers, facilitating 
mother-infant clothing exchanges to enhance bonding 
and increasing the involvement of specialised nurses in 
providing touch therapy.

CONCLUSIONS

	 Infant touch is a valuable adjunct to conventional 
neonatal care, effectively enhancing growth and 
neurodevelopment in preterm infants while reducing 
maternal anxiety and depression.
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