Changes in parents’ health concerns by post-preterm birth period in South Korea: a cross-sectional study
Change in parents’ health concerns about premature infants over time
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Abstract
Purpose
This study aimed to examine the health concerns of parents regarding their premature infants and to identify changes in these concerns during perinatal period and after discharge.

Methods
This was a retrospective study performed at a single tertiary center that enrolled 119 premature infants who were discharged from the neonatal intensive care unit (NICU) and visited the outpatient pediatrics department between December 2018 and October 2021. Data on the concerns of 176 parents regarding enrolled premature infants’ health from before birth to 1 week after NICU discharge were obtained from outpatient records. The t test and with the chi-squared test were used to analyze the data for this study.

Results
The consistently greatest focus of parents' health concerns was the respiratory system. The second focus of parents' health concerns before discharge was the central nervous system. However, during the first week after NICU discharge, the gastrointestinal system was the second-most frequent focus of parents’ health concerns among parents of infants without diseases related to prematurity and infants with older gestational ages. 

Conclusion
The results of this study offer insights into the health concerns among parents of premature infants. Parental health concerns about premature infants vary over time, from before birth to post-discharge, necessitating supportive interventions to enhance parental understanding of their child's health status.
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INTRODUCTION
Preterm birth rates are increasing worldwide [1]. In addition, according to the Korea National Statistical Office, the proportion of premature births in Korea increases every year. In 2021, the proportion of premature births (<37 weeks of gestation) was 9.2%, which was a 0.7% increase from that of the previous year [2]. Correspondingly, the prevalence of prematurity-related diseases is also increasing [3]. Prematurity is the main cause of neonatal death globally. Preterm birth consequences lead to a higher risk of neurological, cognitive, sensory, respiratory, digestive, renal, cardiovascular, metabolic, immune, and psychosocial disturbances in both the short and long term. Pathologies related to prematurity include respiratory distress disease (RDS), necrotizing enterocolitis (NEC), retinopathy of prematurity (ROP), and intraventricular hemorrhage (IVH) [4,5]. Preterm infants have a higher risk of developing bronchopulmonary dysplasia (BPD), pulmonary hypertension, asthma, cerebral palsy, cognitive disability, and seizure disorders as long-term consequences [4].
Furthermore, data regarding various diseases that are related to premature birth can easily be accessed on the Internet, and medical data about which diseases occur most frequently after birth are well-documented [6]. The risks for preterm infants do not end after hospitalization, and they continue to have high vulnerability even after discharge. The care they receive at home has a crucial impact on their well-being in the long term [7].
Therefore, parents of premature infants can have negative thoughts and fears [8,9], and numerous articles about their emotional stress have been published. In addition, many studies have been published about parental stress caused by the medical conditions of their infants, the prematurity of their infants [10-12], and a lack of information about the diagnosis or treatment of their infants [12]. Therefore, many studies have been conducted on the emotional experiences of the parents of infants hospitalized in the neonatal intensive care unit (NICU). Their highest stressor was the parental role, and parental stress was influenced by the length of the NICU stay, gestational age, infant's need for respiratory support, and cardiovascular diagnosis [8,10]. Parents experienced difficulties in coping with hospitalization stress, grief, isolation, and a lack of preparation for the transition to parenthood [13]. Therefore, it is necessary to identify parental risk factors immediately after preterm birth to assist in reducing parents' negative emotions and stress [8], and parents need to be prepared for the transition of childcare from the hospital to home. The process of preparing parents for preterm infant care should be gradual and dynamic, starting from admission. Through this preparation, parents acquire the knowledge and skills needed to care for preterm infants at home, as well as emotional stability and a sense of security. The preparation process for transitioning from the NICU to home should be tailored to the individual social circumstances of the parents, and the specific conditions and needs of each preterm infant. The child’s clinical progression and the parents' adaptation to the situation should also be considered [14]. Parents of preterm infants in Korea have supportive care needs, including a vague fear of caring for a baby upon imminent NICU discharge, real-world difficulties encountered while caring for preterm children, concerns about growth and development problems, and anxiety about possible complications [15].
However, there has been little research on the health problems of the greatest parental concern in their premature infants and whether these concerns change over time in South Korea. The purpose of this study was to identify health-related concerns among the parents of preterm infants, changes in their parental concerns over time, and the factors that affected them during the perinatal period and after discharge. In addition, based on the results of this study, basic data for developing supportive care interventions according to parents’ concerns that change from the birth of a premature baby to after discharge from the hospital was provided.

METHODS
Ethics statement: This study was approved by the Institutional Review Board (IRB) of Kosin University Gospel Hospital (No. 2022-03-045). This study received a consent waiver.

1. Study Design
This was a retrospective study [16] in which data were obtained and analyzed through the contents of outpatient medical records for premature infants. This retrospective study investigated the concerns of the mothers and fathers of premature infants through medical examinations during outpatient visits. The reporting of this study was based on the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guidelines [17].

2. Study Setting and Participants
The researchers intended to record the medical aspects of parents’ concerns about their infants in order to help support parenting interventions while performing long-term follow-up management of preterm infants when they return to the hospital for their first outpatient visit after discharge from the NICU. As established by a previous study [18], the researchers interviewed parents of premature infants in the outpatient department (OPD) about concerns regarding neonatal problems related to preterm birth and let them select one answer (Supplement 1. Questionnaire). Data obtained longitudinally were analyzed to extract data cross sectionally.
In this study, 177 premature infants who visited the neonatal clinic of the Department of Pediatrics between December 1, 2018, and October 31, 2021, were investigated. These infants with <37 weeks of gestation were born at the hospital, hospitalized, and discharged from the NICU. The hospital is a level III unit with 18 NICU beds. Information about parents’ health concerns regarding their premature infants was recorded in the OPD chart. Parents who were not asked for information about their concerns regarding the health of their preterm infants (n=39), preterm infants who were transferred from other hospitals (n=17), and infants who died (n=2) were excluded from this study. No infants with congenital anomalies were enrolled. Finally, 119 premature infants were included in this study, and information was gathered from a total of 176 parents, as 57 out of the 119 premature infants had both the father and mother responding.

3. Variables
1) Clinical characteristics of premature infants
The clinical characteristics of premature infants included gestational age, birth weight, sex, delivery type, 1-min and 5-min Apgar scores, the first baby or not, total length of hospital stay, need for resuscitation and blood transfusion, disease, and central catheter insertion.

2) Maternal characteristics
The maternal characteristics included maternal age and maternal pregnancy complications (e.g., pregnancy-induced hypertension, gestational diabetes mellitus, hyperthyroidism, and hypothyroidism) were investigated.

3) Parents’ greatest concerns regarding their premature infants’ health
The questionnaire in this study consisted of 1 item to investigate either the father or mother and 7 items regarding the greatest concerns with their infants’ health at five different times: before birth, immediately after birth, 7 days after birth, before hospital discharge, and 1 week after hospital discharge to home (Supplement 1. Questionnaire).


3. Data Collection
This study was conducted after receiving approval for the research plan and a waiver of informed consent from the institutional review board (IRB) of the university hospital. The electronic medical records (EMRs) of the patients were collected as anonymous data with the cooperation of the medical information management office from December 1, 2018, to October 31, 2021. Neonatal problems associated with premature birth are classified in pediatric textbooks by organ system as follows: respiratory, cardiovascular, hematologic, gastrointestinal (GI), metabolic endocrine, CNS, renal, and infection [6]. Common problems in premature infants arise in these systems and are explained to the parents on the day of neonatal admission to the NICU. Both during hospitalization and upon discharge from the NICU, parents were provided with documents summarizing the medical conditions of their infants and any consequences that occurred during hospitalization. During outpatient visits, diseases of prematurity that had been explained during hospitalization and upon discharge were fully explained again, and the parents' concerns about their infants’ health were confirmed in the outpatient clinic during follow-up and management of the premature infants. Based on a previous study during which Korean mothers of premature infants were interviewed regarding emotional adjustment and concerns at five distinct points in time from immediately after NICU hospitalization to infant discharge [9], parents were also asked about their greatest health concerns regarding their infants at different times, including before birth, immediately after birth, 7 days after birth, before hospital discharge, and 1 week after hospital discharge to home [18], and their answers were recorded on the outpatient medical records forms. We investigated these data in this study because parental responses and stress are influenced by obstetric and infant characteristics [19].

4. Data Analysis
The investigated items were entered into Microsoft Excel (Microsoft Corp.) for management and IBM SPSS Statistics version 25.0 (IBM Corp.) for the comparison of continuous variables with the t test and of categorical variables with the chi-squared test [20]. All test results with p<.05 were considered statistically significant.


RESULTS
1. Clinical Characteristics of Premature Infant and Maternal Characteristics of Their Mothers
Table 1 shows the infant, obstetric, and parental characteristics. The mean gestational age of the infants was 33.02±2.91 weeks (23.86–36.86 weeks). The mean birth weight was 1,991.53±570.84 g (600.00–3,600.00 g). There were 69 males (58.0%) and 50 females (42.0%). The mean Apgar scores at 1 and 5 minutes were 6.37±1.63 (1–9 range) and 8.15±1.01 (5–9 range), respectively. Most parents had no other children (67/119 cases [56.3%]), and most infants were born via cesarean delivery (84.0%). The number of infants who needed resuscitation at birth, blood transfusions, and central catheter insertion were 14 (11.8%), 17 (14.3%), and 61 (51.3%), respectively. The mean total length of the infants’ hospital stay was 40.64±31.74 days (8–166 days). Among the infants, 37 (31.1%) were diagnosed with RDS, 25 (21.0%) with BPD, 25 (21.0%) with patent ductus arteriosus, 4 (3.4%) with ROP, 19 (16.0%) with IVH, 6 (5.0%) with periventricular leukomalacia (PVL), and 22 (18.5%) with sepsis. There were some infants who had multiple overlapping diseases. The mean age of the mothers was 33.34±4.84 years (22–44 years) and maternal pregnancy complications occurred for a total of 26 infants (21.8%) (Table 1). Among the responders, 113 were mothers (64.2%) and 63 were fathers (35.8%), with no statistically significant difference in responder type.
Table 1. Patient Characteristics of the Premature Infants (N=119) and Their Parents (N=176)
	Characteristics 	n (%)	M±SD 	Range	
	Premature infants					
	 Gestational age (week)			33.02±2.91	23.86–36.86	
		<32	35 (29.4)			
		32+0–36+6	84 (70.6)			
	 Birth weight (g)			1,991.53±570.84	600.00–3,600.00	
		<1,500	20 (16.8)			
		1,500–2,499	75 (63.0)			
		≥2,500	24 (20.2)			
	 Sex	Male	69 (58.0)			
		Female	 50 (42.0)			
	 Type of delivery	Cesarean	100 (84.0)			
		Vaginal	19 (16.0)			
	 Apgar score at 1 minute			6.37±1.63	1–9	
	 Apgar score at 5 minutes			8.15±1.01	5–9	
	 No other children		67 (56.3)			
	 Required resuscitation at birth		14 (11.8)			
	 Disease of the infant	RDS	37 (31.1)			
		BPD	25 (21.0)			
		PDA	25 (21.0)			
		ROP	4 (3.4)			
		IVH	19 (16.0)			
		PVL	6 (5.0)			
		Sepsis	22 (18.5)			
	 Central catheter insertion required		61 (51.3)			
	 Transfusion required		17 (14.3)			
	 Length of hospital stay (day)			40.64±31.74	8–166	
	Maternal information					
	 Maternal age (year)			33.34±4.84	22–44	
		<35	74 (62.2)			
		≥35	45 (37.8)			
	 Maternal pregnancy complications		42 (35.3)			
		Hypertension	24 (20.2)			
		Diabetes mellitus	9 (7.6)			
		Thyroid disease	8 (6.7)			
		Diabetes mellitus and thyroid disease	1 (0.8)			
	Responder					
	 Mother		113 (64.2)			
	 Father		 63 (35.8)			


BPD, bronchopulmonary dysplasia; IVH, intraventricular hemorrhage; M, mean; PDA, patent ductus arteriosus; PVL, periventricular leukomalacia; RDS, respiratory distress syndrome; ROP, retinopathy of prematurity; SD, standard deviation.



2. Parental Concerns about Prematurity-related Diseases
The analysis of parents’ concerns about their premature infants revealed that most parents were concerned about their respiratory system throughout the entire period from before birth to 1 week after NICU discharge (Figure 1). Throughout the entire period, it can be seen in Figure 1 that parents showed the most concern about the respiratory system after birth, with responses from 77 mothers (62.6%) and 46 fathers (37.4%). In addition, the CNS was the second most concerning system from before birth until before discharge and statistically significant differences were observed before and after birth. Furthermore, during the first week after hospital discharge, the second most concerning system shifted to the GI system from the CNS, and the degree of concern regarding the GI system during the first week after hospital discharge significantly increased when compared to respectively different points in time, such as before birth, after birth, seven days after birth, and before discharge (Figure 1).
[image: Figure 1.]
Figure 1. Parents’ concerns about the health problems of their premature infants according to time (*p<.05).


3. Differences in Infants and Maternal Characteristics Between the Greatest and Second-greatest Concerns of Parents
Table 2 presents the data and results for the greatest and second-greatest concerns of parents about their premature infants according to time. The premature infants of parents with respiratory system concerns after birth had younger gestational ages; moreover, a substantial percentage of these infants had a birth weight of <1,500 g (Table 2). Respiratory system concerns significantly increased after birth compared to those before birth (98 vs. 123 respondents, respectively; p<.001) (Figure 1). The only related factor that was associated with respiratory system concerns pre-birth was cesarean delivery; however, cesarean delivery was a statistically significant factor associated with respiratory system concerns during the entire study period (Table 2). The average 1- and 5-minute Apgar scores of the infants of parents with respiratory system concerns were also considerably lower than those of infants whose parents had different concerns (Table 2). The parents of infants with a diagnosis of RDS and the parents of infants with a diagnosis of BPD before discharge had significant concerns about the respiratory system. Moreover, parental concerns about the respiratory system were significantly affected by transfusion requirements after birth, longer phototherapy within 7 days after birth, longer antibiotic treatment during the hospital stay before discharge, and longer hospital duration (Table 2).
Table 2. Parental First and Second Concerns Regarding Preterm Infants According to Time (N=176) 
			Before birth	Immediately after birth	7 days after birth	Before hospital discharge	1 week after hospital discharge	Total n (%) or M±SD
	Resp. system	CNS	Resp. system	CNS	Resp. system	CNS	Resp. system	CNS	Resp. system	GI
	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD	n (%) or M±SD
	Frequency (%)		98 (55.7)	25 (14.2)	123 (69.9)	15 (8.5)	97 (55.1)	24 (13.6)	81 (46.0)	27 (15.3)	75 (42.6)	37 (21.0)	176 (100)
	Hospitalization duration (day)		40.76±32.65	55.80±26.37a)	43.04±34.19	52.33±23.33	44.87±35.52a)	49.29±28.46	47.30±37.71a)	38.40±24.00	46.76±38.17a)	35.57±27.38	40.64±31.74
	Gestational age (week)		32.81±3.1	32.20±2.79	32.70±3.10a)	33.07±2.55	32.53±3.06a)	32.03±2.99	32.41±3.24a)	33.10±2.40	32.37±3.28a)	33.90±2.48a)	33.02±2.91
	 <32 week		31 (55.4)	14 (25.0)a)	43 (76.8)	5 (8.9)	34 (60.7)	12 (21.4)a)	31 (55.4)	9 (16.1)	30 (53.6)a)	8 (14.3)	56 (100)
	Birth weight (g)		1,983.42±584.07	1,738.40±424.29a)	1,955.61±615.36	1,942.00±293.48	1,933.04±636.76	1,938.75±482.01	1,916.42±653.41	2,051.90±445.60	1,910.13±681.31	2,044.86±450.18	1,991.53±570.84
	 <1,500 g		18 (54.5)	7 (21.2)	30 (90.9)a)	0	26 (78.8)a)	4 (12.1)	20 (60.6)	5 (15.2)	22 (66.7)a)	3 (9.1)	33 (100)
	Sex	Male	55 (56.1)	14 (14.3)	70 (71.4)	13 (13.3)a)	54 (55.1)	15 (15.3)	43 (43.9)	19 (19.4)	41 (41.8)	21 (21.4)	98 (100)
	No other children		62 (60.2)	14 (13.6)	76 (73.8)	7 (6.8)	63 (61.2)	14 (13.6)	54 (52.4)a)	21 (20.3)a)	50 (48.5)	24 (23.3)	103 (100)
	Apgar score at 1 minute				6.11±1.64a)	7.27±1.53a)	5.92±1.59a)	6.33±1.95	5.69±1.75a)	6.60±1.30	5.67±1.82a)	6.76±1.36	6.37±1.63
	Apgar score at 5 minutes				8.07±0.97	8.40±0.99	7.97±0.99a)	8.04±1.27	7.85±1.12a)	8.30±0.90	7.84±1.16a)	8.35±0.75	8.15±1.01
	Cesarean delivery		89 (59.3)a)	19 (12.7)	111 (74.0)a)	13 (8.7)	88 (58.7)a)	18 (12.0)	76 (50.7)a)	22 (14.7)	73 (48.7)a)	29 (19.3)	150 (100)
	Resuscitation at birth				18 (81.8)	0 (0.0)	16 (72.7)	3 (13.6)	18 (81.8)a)	0(0.0)	17 (77.3)a)	3 (13.6)	22 (100)
	Disease of the infant	RDS			46 (80.7)a)	6 (10.5)	40 (70.2)a)	11 (19.3)	37 (64.9)a)	11 (19.3)	34 (59.6)a)	7 (12.3)a)	57 (100)
		BPD							25 (59.5)a)	7 (16.7)	25 (59.5)a)	6 (14.3)	42 (100)
		PDA			31 (75.6)	1 (2.4)	24 (58.5)	6 (14.6)	20 (48.8)	4 (9.8)	18 (43.9)	10 (24.4)	41 (100)
		ROP							5 (83.3)	1 (16.7)	5 (83.3)a)	0(0.0)	6 (100)
		IVH			24 (82.8)	3 (10.3)	19 (65.5)	7 (24.1)	15 (51.7)	8 (27.6)a)	15 (51.7)	2 (6.9)a)	29 (100)
		PVL					3 (33.3)	4 (44.4)a)	3 (33.3)	5 (55.6)a)	3 (33.3)	1 (11.1)	9 (100)
		Sepsis			23 (67.6)	5 (14.7)	19 (55.9)	9 (26.5)a)	21 (61.8)a)	6 (17.6)	18 (52.9)	4 (11.8)	34 (100)
	Central catheterization				66 (71.7)	12 (13.0)a)	55 (59.8)	16 (17.4)	47 (51.1)	14 (15.2)	45 (48.9)	14 (15.2)a)	92 (100)
	TPN duration (day)								16.23±18.83	8.50±8.10a)	16.16±19.19	12.70±14.20	13.35±16.42
	Phototherapy duration (day)				3.04±4.13a)	1.40±2.03	3.22±4.14a)	2.33±3.20	3.38±4.45	2.50±3.30	3.23±4.25	2.16±3.60	2.58±3.72
	Antibiotics Tx. (day) 								4.11±8.40a)	1.90±3.50	4.09±8.69a)	0.97±2.85a)	2.49±6.26
	Transfusion requirement				24 (85.7)a)	3 (10.7)	21 (75.0)a)	6 (21.4)	21 (75.0)a)	4 (14.3)	20 (71.4)a)	3 (10.7)	28 (100)
	Maternal age (years)		33.39±5.07	33.32±4.28	33.39±4.69	33.47±4.07	33.67±4.44	33.63±5.45	33.37±4.87	32.4±5.1	33.83±5.01	32.65±4.80	33.34±4.84
	Maternal pregnancy Cx.		24 (57.1)	5 (11.9)	28 (66.7)	5 (11.9)	23 (54.8)	4 (9.5)	22 (52.4)	4 (9.5)	20 (47.6)	7 (16.7)	42 (100)
	Responder of parents	Mother	58 (51.3)	18 (15.9)	77 (68.1)	10 (8.8)	60 (53.1)	16 (14.2)	52 (46.0)	18 (15.9)	46 (40.7)	26 (23.0)	113 (100)
		Father	40 (63.5)	7 (11.1)	46 (73.0)	5 (7.9)	37 (58.7)	8 (12.7)	29 (46.0)	9 (14.3)	29 (46.0)	11 (17.5)	63 (100)


a)p<.05; BPD, bronchopulmonary dysplasia; CNS, central nervous system; Cx., complications; GI, gastrointestinal; IVH, intraventricular hemorrhage; M, mean; PDA, patent ductus arteriosus; PVL, periventricular leukomalacia; RDS, respiratory distress syndrome; Resp., respiratory; ROP, retinopathy of prematurity; SD, standard deviation; TPN, total parenteral nutrition; Tx., treatment.


Concerns about the CNS system were the second-most common type from before birth to before hospital discharge. Concerns about the CNS decreased after birth compared to those reported before birth (25 vs. 15 respondents, respectively; p<.001) (Figure 1). However, concerns about the CNS subsequently increased again to a level similar to that seen immediately before birth and before hospital discharge (Figure 1). Most of the parents of infants with a diagnosis of IVH or PVL before discharge also had significant CNS concerns (Table 2). Parents of infants with a gestational age of less than 32 weeks had the second-greatest concerns about the CNS before birth and at seven days after birth.
Table 3 shows that concern about the GI system was the second-most common at 1 week after discharge from the NICU and was compared to other organ systems. These concerns significantly increased after discharge compared to those before birth, after birth, 7 days after birth, and before discharge (37 vs. 10, 13, 22, and 21 respondents; p<.05) (Figure 1). As a result of analyzing the factors that increased concerns about GI problems during the post-hospital period, the gestational ages of the infants of parents with GI concerns (33.90±2.48 weeks) were significantly increased compared to those of the infants of parents who had other concerns (32.78±2.98 weeks; p=.039) (Table 3). Other significant factors included birth weights of ≥1,500 g (p=.021) and the absence of diagnoses of RDS (p=.030), ROP (p=.014), or IVH (p=.007) (Table 3). The duration of antibiotic treatment for infants whose parents had concerns about their GI systems was shorter than that of infants whose parents had concerns about other organ systems.
Table 3. Concerns of Parents about the GI System Compared to Those about Other Organ Systems at 1 Week after Hospital Discharge (N=176)
		GI system (n=37)	Other organ systems (n=139)	p
	n (%) or M±SD	n (%) or M±SD
	Gestational age (week)	33.90±2.48	32.78±2.98	.039
	Birth weight (>1,500 g)	34 (91.9)	109 (78.4)	.021
	RDS	7 (18.9)	50 (36.0)	.030
	ROP	0 (0)	6 (4.3)	.014
	IVH	2 (5.4)	27 (19.4)	.007
	Catheter insertion	14 (37.8)	78 (56.1)	.048
	Antibiotic treatment (day)	0.97±2.85	2.89±6.84	.011


GI, gastrointestinal; IVH, intraventricular hemorrhage; M, mean; RDS, respiratory distress syndrome; ROP, retinopathy of prematurity; SD, standard deviation.




DISCUSSION
The parents of premature infants in this study were the most concerned about the respiratory system at all times from before birth to 1 week after NICU discharge to home, which was similar to the results of a previous study [18]. This concern was probably the greatest because proper breathing is the most crucial aspect for life after birth [21]. Moreover, no differences in responses existed between mothers and fathers in this study. Unlike the differences found between mothers and fathers in terms of emotional stress experienced by the parents of premature infants [7,15], it was evident that mothers and fathers shared the same medical health concerns during the current study. The existence of this similarity is plausible because it is generally well-known that proper breathing is the most important aspect of life after the birth of a premature infant [22]. Although cesarean delivery was one of the risk factors for respiratory system concerns throughout the study period, it was the only statistically significant risk factor for the existence of concerns regarding the respiratory system during the prepartum period. It is a commonly accepted fact that, compared with vaginal delivery, cesarean delivery is associated with greater risks for diseases related to respiration in newborns [23]. Furthermore, this is also due to the fact that cesarean delivery is the only factor among those considered that the general public can easily explore and understand through websites, books, or television programs that provide information about pregnancy and childbirth. Respiratory system concerns were also more common after birth among parents whose premature infants had birth weights <1,500 g or younger gestational ages. There was a significant increase in concerns compared to those present before birth because newborns with younger gestational ages at birth or lower birth weights are more likely to experience respiratory problems. In addition, there were clearly other common characteristics of preterm infants whose parents were concerned about respiratory problems, including lower 1- and 5-minute Apgar scores, a diagnosis of RDS, a diagnosis of BPD, and the need for blood transfusions. This result suggested that parents of premature infants with low gestational age or low birth weight were concerned about the respiratory system because their infants had experienced RDS immediately after birth, or had sometimes been diagnosed with BPD.
In this study, the second-most common concern was CNS disorders from before birth to before hospital discharge. In previous studies [18], the second-most common parental concerns were focused on the CNS, cardiovascular system, GI system, and infection, and these varied according to time (with no significant differences among times). In the present study, the mean gestational age and mean birth weight were lower (33.0±2.9 weeks and 1,991.5±570.8 g) than the values reported by previous investigators (33.1±3.0 weeks and 2,124.4±685.1 g) [13]. Overall, the premature infants of parents who had CNS concerns had the lowest gestational ages; however, this trend was not statistically significant, and it was not affected by birth weight. Only the parents of premature infants diagnosed with brain abnormalities, such as IVH or PVL had statistically significant increases in CNS concerns. This result could be due to the bias caused by intervention by the medical staff because parental interviews were conducted due to the presence of brain abnormalities. However, this could also have occurred because the mothers were focused on the current conditions and future development of their infants [9,24], and because concerns about CNS disorders are naturally common among parents of premature infants. In addition, mothers who are aware of serious problems in their premature infants continue to experience guilt and worry about the health of their infants [9]. Concerns about CNS development are inevitable because of the long-term consequences.
When the gestational age was older and the infants had no disease specifically attributable to prematurity, concerns about the GI system were the second-most common health concerns among parents at 1 week after NICU discharge. This trend might have existed because changes in the health concerns of parents were similar to the changes in their emotions after hospital discharge [9,25,26]. When infants are in objectively good health, parents feed them directly and witness their development at home after discharge, unlike in the hospital. It was also evident that GI system concerns among parents increased as infants spent more of their time consuming formula or breast milk and sleeping; these are activities that parents directly engage in to support their fragile infants so that they can grow in good health at home. Therefore, parents had high levels of concern about the GI system related to feeding, in which the rate of parental involvement is high, even when their premature babies did not have any specific GI disease and had an older gestational age. It has been said that most of the reasons why late preterm infants are often readmitted within the first 7 to 10 days after discharge are problems related to feeding [27,28]. This could result in increased GI concerns during the post-discharge period. Under these circumstances, parents are mainly interested in factors related to infant nutritional status and follow-up care, with the expectation that their premature infants will develop normally after discharge [9].
Therefore, health care providers will be able to proactively provide psychological support, education, and intervention by offering GI-specific information and support during outpatient care of preterm infants, knowing that parents have concerns about the GI system after discharge. In addition, it would be valuable to conduct a clinical study to confirm the results of intervention when educational support regarding the development of the digestive system in premature infants and the prevention of digestive issues is prospectively provided to parents during neonatal transitional care in discharge education given the retrospective evaluation results of this study. After the most common type of concerns (regarding the respiratory system) was excluded, the next-most common concern varied for parents of premature infants at the time of discharge from the NICU. This result was significantly dependent on the gestational age at birth and the specific diseases diagnosed. This could be the result of the emotional changes that occur in mothers as their focus shifts from survival to caring for their physically frail infants at home after discharge [9]. Knowledge that the focus of the parents of premature infants changes over time, especially after NICU discharge, may be helpful when supporting parents with concerns after discharge and may improve outpatient follow-up care of premature infants. The long-term relief of parents’ emotional and medical concerns might be achieved through additional research and analysis of changes in parents’ concerns and identifying factors that affect these changes at milestones during the development of their premature infants.
In conclusion, proactive strategies are necessary to promote the growth and development of preterm infants and to meet parental healthcare needs for premature infants after NICU discharge. The level of preparation for the transition to home of a premature baby can impact parent and child survival and fitness. Healthcare professionals must provide education on respiratory and GI care during the transitional period during hospitalization before discharge because the growth and development trajectory of premature babies can be markedly different from those of a term infant and tailored support may be needed [29]. It is necessary to offer tailored education to parents based on the specific characteristics of their preterm infant, considering factors including gestational age, birth weight, and CNS conditions. However, research on the supportive care needs and interventions for parents of preterm infants is insufficient in South Korea [15]. Therefore, we suggest the longitudinal assessment of specific needs based on the concerns of parents of premature infants from before birth to post-discharge, and the development and implementation of supportive interventions to meet those needs during each phase.
This study had several limitations. First, because this study only included participants from a single NICU and of a single ethnic group and because the distributions of gestational age and birth weight were not even among study participants, the study findings are not representative of the entire population. Second, memory bias might have influenced the results because parents of premature infants were asked to recall information about their health concerns. Finally, the number of participants was small; therefore, further large-scale studies are necessary.

CONCLUSION
Among parents of premature infants, the most common focus of medical concerns in the period from birth to 1 week after NICU discharge was the respiratory system. The second-most common focus of medical concerns after NICU discharge changed based on the gestational age and diseases of the premature infants. This information may help to increase the understanding of the health concerns of parents about their infants from before birth to after NICU discharge and how these concerns may change over time. Therefore, it is necessary to develop and implement supportive interventions to reduce parental anxiety when caring for their premature infants. In addition, it is essential to offer multidisciplinary interventions involving doctors, nurses, development experts, and others, to support the individual growth and development of preterm infants and to assist in managing complications.
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