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The purpose of this study was to explore the effects of family participatory nursing on the clinical outcomes of premature infants in
the neonatal intensive care unit (NICU) and their families’ psychological status. Total of 150 premature infants were admitted to
the NICU of our hospital from December 2019 to December 2021, and their families were selected by convenience sampling
method and divided into control group (n =78, from December 2019 to December 2020) and observation group (1 =72, from
January 2020 to December 2021) according to the admission time. The infants in the control group were given routine nursing,
while those in the observation group received family participatory nursing. In the observation group, the length of stay and
duration of oxygen therapy were shorter, the weight gain speed was higher, and the incidence rate of nosocomial infection was
lower than those in control groups (P < 0.05). The time of reaching full gastrointestinal feeding was earlier, the daily milk intake
and exclusive breastfeeding rate were higher, and the feeding intolerance rate was lower in observation group than those in control
group (P <0.05). Observation group exhibited significantly higher body weight, Z-value of body weight, NBNA score at 7 d after
hospitalization, 15-month mental development index (MDI), and psychomotor development index (PDI) scores than control
group (P <0.05). In addition, the families’ somatization, depression and anxiety factor scores, and total score of SCL-90 in the
observation group were lower than those in the control group, while each dimension score and total score of MPOC-20 were
higher than those in control groups (P < 0.05). Family participatory nursing is of great significance in ameliorating the clinical
outcomes of premature infants in the NICU, which can shorten the length of stay, improve feeding conditions, facilitate infant
growth and development, and enhance their families’ psychological status and nursing satisfaction.

1. Introduction

Due to low body weight and immature development of
organs, premature infants are prone to serious health
problems, so long-term monitoring in the neonatal intensive
care unit (NICU) is often required [1, 2]. The NICU in China
is mainly managed in a closed mode, and most families of
NICU children can only visit at certain times, which is not
conducive to the neurological development of the child and
may affect the psychological state of the child’s family to a
certain extent, affecting subsequent breastfeeding and the
establishment of a parent-child relationship [3, 4]. With the
change in the medical humanistic concept, the closed un-
attended management mode of the NICU has been gradually
improved in recent years. Family participatory nursing is

defined as the participation of infants’ families in non-
medical routine nursing of infants during hospitalization
under the education and guidance of NICU specialist nurses,
which can meet not only the basic physiological needs of
infants but also enable families to adapt to their roles as soon
as possible and improve their skills in neonatal care [5, 6].
The uncontrollable nature of preterm admission to the
NICU can add to the psychological burden of families, af-
fecting not only their own psychological well-being but also
adversely affecting the systematic treatment of preterm
babies [7]. At present, family participatory nursing in the
NICU has been reported [8], but whether this management
mode can ameliorate the psychological status of premature
infants’ families remains to be further studied. In this study,
the effects of family participatory nursing on the clinical
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TasLE 1: Comparison of general clinical data between the two groups [n (%), X+ s].
Item Observation group (n=72)  Control (n=78) t/ XZ value  P-value
Sex Male 40 (55.56) 41 (52.56) 0.135 0.713
Female 32 (44.44) 37 (47.44)
Gestational age (weeks) 31.17 +2.38 30.92 £2.06 0.689 0.492
Birth weight (kg) 1.38+0.26 1.40+0.31 0.4296 0.671
Apgar score (points) 1 min 7.89+1.64 7.95+1.59 0.227 0.820
P8 b 5min 8.91+1.63 8.9411.52 0116 0.907
. Transvaginal 46 (63.89) 45 (57.69) 0.602 0.438
Mode of delivery Cesarean section 26 (36.11) 33 (42.31)
Maternal age (years) 30.13+4.97 28.85+5.06 1.561 0.121
Junior high school and below 3 (4.17) 5 (6.41) 0.826*
Father’s education level High school/secondary school 27 (37.50) 30 (38.46)
College degree or above 42 (58.33) 43 (55.13)
Junior high school and below 3 (4.17) 5 (6.41) 0.480*
Maternal education level ~ High school/secondary school 25 (34.72) 33 (42.31)
College degree or above 44 (61.11) 40 (51.28)
Particivating famil Father 5 (6.94) 6 (7.69) 0.031 0.861
pating Y Mother 67 (93.06) 72 (92.31)

Note: * Fisher’s exact probability test.

outcomes of premature infants in the NICU and their
families’ psychological status were explored, thereby pro-
viding references for clinical nursing of premature infants in
the NICU.

2. Patients and Methods

2.1. Patients. A total of 150 premature infants were admitted
to the NICU of our hospital from December 2019 to De-
cember 2021, and their families were selected by conve-
nience sampling method and divided into control group
(n=78, from December 2019 to December 2020) and ob-
servation group (n =72, from January 2020 to December
2021) according to the admission time. Inclusion criteria
were as follows: (1) infants with a birth weight of <2500 g and
gestational age of 28-37 weeks, (2) those with a duration
from birth to NICU admission for <12 hr., (3) those whose
families could provide care and spend >8 hr./day with them,
and (4) those whose families gave informed consent and
voluntarily participated. Exclusion criteria were as follows:
(1) infants receiving invasive respiratory support, (2) those
complicated with congenital, hereditary, or metabolic dis-
eases, (3) those who needed to undergo surgical treatment,
and (4) those whose families had cognitive dysfunction or
communication barriers. This study complied with the
declaration of Helsinki. The general clinical data had no
statistically significant difference between the two groups
(P>0.05) (Table 1).

2.2. Methods. (1) In the control group, the infants were given
routine nursing. The nurses undertook all relevant nursing
tasks for the children, including basic vital sign monitoring,
comfortable position adjustment, breathing management,
basic nursing of the umbilicus and buttocks, touch and
hearing stimulus, reasonable feeding, infection prevention,
strengthening of environmental management, routine

health education for families, and introduction of the in-
fants’ conditions. The infants’ families could visit through
the video system until the infants were discharged. The
infants were followed up in the hospital every 3 months after
discharge. (2) In the observation group, the infants received
family participatory nursing. (1) Preparation stage: the
nursing intervention team was set up, the nursing inter-
vention system was developed, and the families received
training. (a) The nursing intervention team was set up,
consisting of 2 attending physicians, 1 head nurse, 2 su-
pervisor nurses, 4 nurses, 1 prolactinist, and 1 psychological
counselor. The members had different responsibilities de-
termined according to the nature of work. Specifically, the
attending physicians were responsible for disease assess-
ment, assessment of intervention effect, answering other
medical-related questions, and feasibility assessment of
nursing implementation. The head nurses were mainly re-
sponsible for managing, supervising, and adjusting the
nursing implementation plan. The nurses took charge of the
implementation of the nursing plan. (b) The nursing in-
tervention system was developed according to the “NICU
Visiting System of Toronto Children’s Center in Canada,” as
follows: The nursing was given from 9:00 AM to 17:30 PM.
The families’ involvement should be the same ones with
good health, normal cognition, basic nursing ability, and
good compliance. During the nursing period, the families
should be able to cooperate with the nursing intervention
team, possess good awareness of cleaning and disinfection,
and implement nursing under the guidance of nurses rather
than acting without permission. (c) Family training: the
nurses and prosthodontist provided training for the families
on the admission instructions, nursing system, cleaning and
disinfection, basic neonatal nursing, sensory perception
intervention (touching, kangaroo mother care, and sucking
care), breastfeeding, basic vital sign (body temperature,
respiration, pulse, etc.) monitoring, pain manifestation and
assessment, use of commonly-used instruments in the
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NICU, emergency handling, etc. The training could be given
in the form of Microsoft Office PowerPoint (PPT) presen-
tation, picture demonstration, one-to-one guidance, and
mobile Apps. After the training, the families received as-
sessment regarding the above training content, and they
could enter the neonatal intensive care unit (NICU) for
nursing after passing the assessment. (2) Implementation
stage: the family participatory nursing could be started when
the infants’ signs became stable and no ventilator was
needed, as follows: (a) the families were responsible for all
the life nursing and nonmedical nursing. The father/mother
of the infant entered the NICU with the nurse, and then
completed bathing, diaper changing, skin care, oral care, and
breastfeeding (self-provided breast milk if the father en-
tered) under the guidance and supervision of the nurse. The
families were instructed to record the general signs of the
infants every day and communicate with the nurse about the
infants’ conditions and the daily diagnosis and treatment
plan during the nursing period. (b) The families were
instructed to make physical contact with the infants every
day at 10:00, 12:00, 14:00, and 16:00, touch the infants’ head,
face, chest, abdomen, limbs, hands, feet, and back in turnin a
quiet and comfortable environment, with the force from
weak to strong, and rub the large muscle groups. (c) The
infants’ sleep cycle was introduced to the families, so as to
help infants go through complete sleep cycles as far as
possible and improve their sleep quality. (d) The infants’
items were disinfected regularly to avoid infection, and the
room temperature of the ward was kept at 28-32°C and the
humidity at 60-70%. (e) Psychological support was provided
for the families, and they were encouraged to actively ask
questions. The questions should be patiently answered to
make the families free from worry and anxiety. The families
with an adverse psychological status could seek help from a
psychologist. (3) Follow-up stage: the nursing ended after
the infant was discharged, and the infants were followed up
in the hospital every 3 months after discharge.

2.3. Observation Indexes. (1) Hospitalization conditions: the
length of stay, duration of oxygen therapy, weight growth
speed, and incidence rate of nosocomial infection were
recorded. Weight growth speed = (body weight at discharge -
body weight at admission)/length of stay. (2) Feeding
conditions: the time of reaching full gastrointestinal feeding
(oral milk intake >160mL/(kg-d)), daily milk intake, ex-
clusive breastfeeding rate at discharge, and feeding intol-
erance (abdominal distension, vomiting and other
symptoms, unable to digest enteral food, and gastric residue
by nasal feeding >50% of the intake) rate were recorded. (3)
Clinical outcomes: the body weight of infants at discharge
was recorded, and its Z-value was calculated: (measured
weight - mean of weight at corrected gestational age)/
standard deviation of weight at corrected gestational age. At
7th day after hospitalization, the neurobehavioral function
of infants was assessed using the neonatal behavioral neu-
rological assessment (NBNA) [9]. NBNA was developed by
Bao in 2003. It covers 20 items in 4 dimensions (behavioral
ability, passive muscle tone, active muscle tone, primitive

reflex, and general assessment) and uses a 3-level scoring
method (0-40 points). The higher the score, the better the
neurobehavioral function of premature infants [10-13]. The
Cronbach’s « coeflicient of this scale was 0.825 in this study.
Moreover, the intellectual and psychomotor development of
infants at the age of 15 months was assessed using the Bayley
scales of infant development (BSID). The scale developed by
Nancy Bayley in 1933, which was introduced into China in
1992, includes the mental development index (MDI) and
psychomotor development index (PDI), and MDI or PDI
<80 points indicates developmental retardation. The
Cronbach’s « coefficient of this scale was 0.816 in this study.
(4) Families’ psychological status: the families” psychological
status was assessed using the symptom checklist-90 (SCL-
90) at discharge. Developed by derogatis in 1973, the scale
was introduced into China in the 1980s, covering 90 items of
9 factors (somatization, compulsion, interpersonal rela-
tionship, depression, anxiety, hostility, phobia, paranoia,
and psychosis), using a 5-level scoring method. The higher
the total score, the poorer the mental health of the infants’
tamilies. The Cronbach’s « coefficient of this scale was 0.805
in this study. (5) Nursing satisfaction: the nursing satis-
faction of infants’ families was assessed using the measure of
processes of care 20-item (MPOC-20) at discharge. The scale
was translated into Chinese by Lin et al., covering 20 items in
5 dimensions (authorization and cooperation, providing
basic information, providing special information related to
children, coordination and comprehensive care, and respect
and supportive care) and using a 7-level scoring method. A
higher total score corresponds to higher nursing satisfaction.
The Cronbach’s « coeflicient of this scale was 0.821 in this
study. The scales used in the text are internationally rec-
ognized and have a high degree of reliability. They are now
widely used.

2.4. Statistical Analysis. Statistical product and service so-
lutions (SPSS) 20.0 software (IBM, Armonk, NY, USA) was
used for data analysis. Normally-distributed data were
expressed as ( y +s) and compared between two groups by
independent-samples t-test. Enumeration data were
expressed as [1(%)], and when subjected to XZ test or Fisher’s
exact probability test, P <0.05 was considered statistically
significant.

3. Results

3.1. Hospitalization Conditions in the Two Groups. In ob-
servation group, the length of stay and duration of oxygen
therapy were shorter, the weight gain speed was higher, and
the incidence rate of nosocomial infection was lower than
those in control group (P <0.05) (Table 2).

3.2. Feeding Conditions in the Two Groups. The time of
reaching full gastrointestinal feeding was earlier, the daily
milk intake and exclusive breastfeeding rate were higher, and
the feeding intolerance rate was lower in observation group
than those in control group, showing statistically significant
differences (P <0.05) (Table 3).
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TaBLE 2: Comparison of hospitalization between the two groups [n (%), X £ s].
Group Number of subjects Hospital stay (d) Oxygen therapy time (d) Weight gain rate (g/d) Nosocomial infection
Observation group 72 23.87£3.64 12.76 £2.73 19.86 £4.53 6 (8.33)
Control group 78 27.03 +4.18 15.49 +3.42 18.05+3.51 16 (20.51)
t/y*-value 4917 5.374 2.441 4.438
P-value <0.001 <0.001 0.016 0.035
TaBLE 3: Comparison of feeding between the two groups [n (%), Fig. X +s].
Grou Number of Time to full gastrointestinal feeding  Daily milk intake Exclusive Feeding
P subjects (d) (mL) breastfeeding intolerance
Observation 72 16.41 + 3.64 79.25+8.62 61 (84.72) 3 (417)
group
Control group 78 19.27 £4.02 63.49+7.83 54 (69.23) 11 (14.10)
t/y” value 4.554 11.734 5.023 4.368
P-value <0.001 <0.001 0.025 0.037
TaBLE 4: Comparison of clinical outcomes between the two groups [#n (%), x £ s].
. . Discharge . BSID score at 15 months
Group Number of  Discharge weight weight NBNA score (p(')lnFs) e'ifter 7 days of of age (points)
subjects (g) hospitalization
Z-value MDI PDI
grl(’)ie;’amn 72 2194024  1.245+0.952 37.31+3.89 96.47+9.28 88.61+9.92
Control group 78 2.07+0.33 1.617 £0.916 35.63+2.76 90.17 £8.53 81.43+9.68
t-value 2.529 2.422 3.069 4.332 4.485
P-value 0.013 0.017 0.003 <0.001 <0.001

Note: NBNA is Neonatal Behavioral Neurometry Scale, BSID is Bailey Infant Development Scale, MDI is Mental Development Index, and PDI is Psy-

chomotor Development Index.

3.3. Clinical Outcomes of Infants in the Two Groups.
Observation group had higher body weight at discharge,
Z-value of body weight, NBNA score at 7th day after hos-
pitalization, 15-month MDI and PDI scores than control
group, and the differences were statistically significant
(P<0.05) (Table 4).

3.4. Families” Psychological Status in the Two Groups. The
somatization, depression, and anxiety factor scores and total
score of SCL-90 in observation group were lower than those
in control group, and there were statistically significant
differences (P <0.05) (Table 5).

3.5. Nursing Satisfaction in the Two Groups. Each dimension
score and total score of MPOC-20 in observation group were
higher than those in control group, showing statistically
significant differences (P <0.05) (Table 6).

4, Discussion

NICU admission after birth is an important measure to
improve the growth and development of premature infants.
Previously [14], it was believed that the neurodevelopment
of premature infants in the NICU will be adversely impacted
due to early separation from their parents. Moreover, their
parents are prone to mental health problems, further af-
fecting the social and affective development of premature

infants. Due to a fully closed management mode in the
NICU in China, the infants’ families can only visit at a
specific time period and rarely have opportunities to have
direct contact with infants before discharge, so the physical
development of infants further becomes poor [15]. With the
increasing awareness of the adverse impact of early sepa-
ration of premature infants from their parents, the family-
centered nursing mode has been gradually applied to the
nursing intervention for premature infants in the NICU.
Different from the traditional nurse-centered nursing
mode, family participatory nursing promotes family partic-
ipation to a new level on the basis of ability training for
families. Tan et al. [16] introduced family participatory
nursing to procedural pain relief for premature infants in the
NICU and found that it can relieve the procedural pain of
premature infants and enhance family cohesion. In this study,
it was found that the hospitalization and feeding conditions in
observation group were superior to those in control group.
Specifically, in observation group, the length of stay and
duration of oxygen therapy were shorter, the weight gain
speed was higher, and the incidence rate of nosocomial in-
fection was lower than those in control group. The time of
reaching full gastrointestinal feeding was earlier, the daily
milk intake and exclusive breastfeeding rate were higher, and
the feeding intolerance rate was lower in observation group
than those in control group. The reasons are as follows: first,
the infants can eat and sleep in a quiet and comfortable
environment under the family participatory nursing mode;



Contrast Media & Molecular Imaging

7200 950 £99'0 €070 S05°0 1000 100°0 OT'0 o 1£0°0 onpea-d
987 TIe0 LEVO 658°0 899'0 0zTF's i 86€'T 908°0 181'C an[ea-;
9STTFLYTEL THOF6TT WOFEHT SCOFLIT 6V0FOFT 8L T90FL6T T90F V8T €S0F69T  6S0F69T 6V0FLYT 8L dnoi8 jonuop
-_— . . - . . - . . - . . - . . -_— . . -_— . . -_— . . - . . -_— . Q:OHW
LYGTFFSFIL 9EOFLTT SHOFOVT 8E0FCTT THOF IV (4 8E0F8YT OFOFSST  TSOFLST  9FOFTOT €S0FCET (2 onEAIISqO

92I02S Te10 J110U24S erouere, ’IQO Aimso wuuomﬂﬂw SNoIxXu uoissaxda QwﬂwGOﬁmﬁw.H 9210 uorjezrjewro muuw.?u_ﬂm dnozx
[OL  onowksq  vrowereq  wqoud  AMMSOH T pay  worssadad oy PO uoneznewios T )

‘(syurod) s Fx) sarrurej s UAIP[IYO Jo sdnoid oml o) usamIaq $a109s (06-TDS JO Uostreduro) :g FIgVv],



6 Contrast Media & Molecular Imaging

TaBLE 6: Comparison of MPOC-20 scores between the two groups of children’s families (x s (points).

Number of Authorization and Provide basic . Prov1d§ special Coordination and Respect ?nd
Group . - . . information related supportive  Total score

subjects cooperation information . overall care
to children care

;zze;va“"“ 72 5.42+0.71 5.53+0.93 5.57+0.94 5.53+0.82 531£079  27.36+2.26
Control group 78 4.83+0.97 4.79+0.88 4.96+£0.98 4.97£0.85 4.87+£0.86  24.42+2.37
t-value 4.221 5.007 3.884 4.100 3.255 7.761
P-value <0.001 <0.001 <0.001 <0.001 0.001 <0.001

avoiding the stimulus of lights, noises, and other personnel;
and increasing the frequency of breastfeeding and daily milk
intake [17]. According to a multicenter cohort randomized
controlled study on breastfeeding outcomes in the NICU
family participatory nursing mode [18], family participatory
nursing can significantly improve the breastfeeding rate and
reduce the developmental retardation of premature infants in
the NICU. Second, under the family participatory nursing
mode, the parents have more opportunities to have skin
contact with infants, so that the infants’ vital signs tend to be
stable, the release of growth hormones is increased, and the
infants’ growth and development are facilitated [19]. In ad-
dition, the families are required to have a good awareness of
cleaning and disinfection, get familiar with the matters in
cleaning and disinfection of newborns’ items, and disinfect
these items following the requirement under the family
participatory nursing mode, so the risk of nosocomial in-
fection is reduced to a certain extent.

In terms of the clinical outcomes of infants, observation
group had higher body weight at discharge, Z-value of body
weight, NBNA score at 7th day after hospitalization, and 15-
month MDI and PDI scores than control group, suggesting
that family participatory nursing can greatly enhance the
neuromotor and intellectual development of premature
infants in the NICU. Premature infants often suffer from
immature neurobehavioral development and have higher
risks of neuromotor dysfunction and mental retardation
after discharge [20]. In family education, in the core of
family participatory nursing mode, the families need to
improve their own nursing skills before acting as the main
caregivers for premature infants in the NICU. Through PPT
presentation, picture demonstration, and one-to-one guid-
ance, the nurse teaches infants’ families a variety of nursing
skills, including basic neonatal nursing. After mastering
these skills, the families can make sensory perception in-
tervention on infants, which can not only improve the in-
fants’ excitatory-inhibitory function and enhance the brain
regulatory effect but also raise their environmental adapt-
ability, thus allowing infants to have better neuromotor and
intellectual development [21]. Previous evidence found that
the family participatory management mode can significantly
increase the 18-month MDI and PDI scores of premature
infants, with a similar effect on the growth and development
of premature infants of different gestational ages [22].

The families of premature infants often have unhealthy
emotions such as anxiety and depression due to mother-baby
separation and worry about the future development of pre-
mature infants. As reported [23], the adverse psychological

status of the families of premature infants will reduce their
compliance with the doctor’s advice after discharge, harming
the growth and development of premature infants. The
psychological status of the families of premature infants is a
concern in clinic, but further research is needed to clarify
whether family participatory nursing can improve their
psychological status. In this study, the families’ somatization,
depression, and anxiety factor scores and total score of SCL-
90 in observation group were lower than those in control
group, indicating that family participatory nursing can
greatly improve the psychological status of the families of
premature infants. A previous report showed that the
families of premature infants in the NICU are generally in a
nervous and anxious state, which will become worse due to
their worry about the prognosis of premature infants and the
fear of the isolated NICU environment, while family par-
ticipatory nursing can effectively make parents less nervous
and anxious [24]. With the emphasis on the importance of
tamily participation, family participatory nursing allows the
families to spend more time interacting with the infants,
which greatly relieves their depression and anxiety [25].
Through cooperation and communication with the nurse
during the nursing period, the families can have a better
understanding of the conditions of infants and build up
confidence. In addition, with the family participatory
nursing mode, the potential of the families in the nursing
intervention can be released and the workload of nurses can
be reduced so that the nurse can spend more time on health
education and skill training, thus benefitting the nursing
work. In this study, each dimension score and total score of
MPOC-20 in observation group were higher than those in
control group. It can be seen that family participatory
nursing can significantly raise the nursing satisfaction of the
families of premature infants in the NICU because the
families are taught scientific and effective nursing skills step
by step, and parenting knowledge guidance is given
throughout the nursing process in the family participatory
nursing mode. This study is a single-center study with a small
sample size and is not a randomized clinical study, the results
of the study have some limitations and need to be confirmed
in further multicentre randomized studies.

5. Conclusion

In conclusion, family participatory nursing is of great sig-
nificance in ameliorating the clinical outcomes of premature
infants in the NICU, which can shorten the length of stay,
improve feeding conditions, facilitate infant growth and



Contrast Media & Molecular Imaging

development, and enhance their families’ psychological
status and nursing satisfaction.
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