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Abstract:

Purpose: An estimated 3.1% of infants discharged from the NICU 
require ongoing life-saving medical technological equipment 
such as supplemental oxygen and feeding tubes. The study 
purpose was to examine mothers’ psychological well-being (e.g., 
presence of depressive symptoms, posttraumatic stress disorder 
symptoms) during the three months following their technology-
dependent infant’s discharge from the NICU.
Methods: A longitudinal, descriptive study design was employed 
to examine maternal psychological well-being a three time 
points; 2-3 weeks prior to discharge, one and three months post-
discharge. Convenience sampling was used to recruit 19 mothers 
of infants dependent on medical technology being discharged 
from a large Midwest Level 4 NICU in the United States. 
Results: The total scores for maternal depressive symptoms and 
posttraumatic stress disorder (PTSD) symptoms indicated over 
one third of the mothers were experiencing psychological distress 
at discharge. Nearly one half were at increased risk for clinical 
depression and PTSD and warranted referral for mental health 
assistance one month post-discharge. 
Conclusions: A large percentage of study participants reported 
considerable psychological distress. It is vitally important to 
perform mental health assessments prior to the discharge 
of technology-dependent infants prior to discharge and at 
regular intervals following discharge and refer for mental health 
DVVLVWDQFH� DV� QHHGHG�� 6XFK� ¿QGLQJ� LQGLFDWH� WKH� FULWLFDO� QHHG�
WR� R௺HU� HQKDQFHG� WUDQVLWLRQ� VHUYLFHV� DQG� HGXFDWLRQ� DV�ZHOO� DV�
assessment of discharge readiness by the interdisciplinary NICU 
team.

Introduction

Approximately 450,000 infants are born prior to 37 weeks gesta-
tion (1) each year in the United States and are typically admit-
ted to a Neonatal Intensive Care Unit (NICU). In addition, infants 
with complex medical conditions at birth (i.e., genetic disorders, 
congenital anomalies) or those who are the product of a high-risk 
pregnancy (multiple gestation births, maternal diabetes, gesta-
tional hypertension) are also admitted to the NICU after birth for 
stabilization as well as for any necessary surgeries and therapies. 
Some of these infants will continue to have complex healthcare 
needs upon hospital discharge, with an estimated 3.1% (2) re-
quiring ongoing support from medical technological equipment, 
including supplemental oxygen, tracheostomies, mechanical ven-
tilation or feeding tubes. (3-5)

A major gap in the neonatal healthcare literature is the lack of 
research regarding mothers’ level of psychological distress in the 
¿UVW�WKUHH�PRQWKV�IROORZLQJ�WKH�GLVFKDUJH�RI�WKHLU�WHFKQRORJ\�GH-
pendent infants from the NICU to home. Prior research indicates 
WKDW�PRWKHUV�RI�LQIDQWV�LQ�WKH�1,&8��VSHFL¿FDOO\�PRWKHUV�ZKRVH�LQ-
fants remain dependent on technology at discharge, are at higher 
risk for psychological distress, compared to mothers of healthy 
full-term neonates. (6) This incidence of psychological distress 
includes higher rates of postpartum depression (7-9) and post-
traumatic stress disorder (10-14) than mothers of healthy full-term 
infants. Technology-dependent infants have a considerably lon-
ger average length of hospital stay compared to infants who are 

not dependent on technology (108.6 days versus 25.7 days) due 
to the unstable, unpredictable and vacillating nature of the infant’s 
health condition. (2) Thus, it seems likely that mothers of such in-
fants would experience high levels of psychological distress than 
mothers of infants not requiring such equipment. However, virtu-
ally no studies have explored the level of psychological distress 
experienced by mothers of technology-dependent infants in the 
¿UVW�WKUHH�PRQWKV�IROORZLQJ�1,&8�GLVFKDUJH��7KH�SXUSRVH�RI�WKH�
study was to examine mothers’ psychological well-being (e.g., the 
presence of depressive symptoms, posttraumatic stress disorder 
symptoms) during the 3-months following their technology-depen-
dent infant’s discharge from the NICU so that this knowledge can 
guide NICU and home-based care of mothers. 

Method

Design 

A longitudinal, descriptive study design was used to examine ma-
ternal psychological well-being following their technology-depen-
dent infant’s NICU discharge. This report of longitudinal data was 
an unreported part of a larger baseline (pre-discharge) research 
study described elsewhere. (15)

Participants and Setting 

Institutional review board approval was obtained prior to initiation 
of the study. The study participants were mothers (primary female 
caregiver) at least 18 years old with an infant being discharged 
from the NICU dependent on medical technology (e.g., mechani-
cal ventilation, tracheostomy, supplemental oxygen, feeding 
WXEHV�� WKDW� ZRXOG� EH� UHTXLUHG� IRU� �WKUHH� PRQWKV�� $OO� PDWHUQDO�
participants selected were able to read and speak English. Moth-
ers of children with cancer or a terminal diagnosis were excluded 
from the study due to the potential for experiencing grief reac-
tions. Convenience sampling was used to recruit participants from 
a large Midwest Level 4 NICU in the United States. 

Instruments 

Data were collected using four standardized instruments. An in-
vestigator-developed enrollment form was used to record demo-
graphic characteristics of mothers, and their technology-depen-
dent infants, including the mother’s age, education, partner status, 
race/ethnicity, and family income plus the infant’s gestational age, 
birth weight, and the total length of NICU stay. The EMR was used 
WR�REWDLQ�VSHFL¿F�LQIRUPDWLRQ�DERXW�ZKLFK�WKH�PRWKHU�ZDV�XQFHU-
tain (e.g., the total length of NICU stay). The type of technology 
required by the infant was assessed using the Technology De-
SHQGHQF\�4XHVWLRQQDLUH��EDVHG�RQ�WKH�2ႈFH�RI�7HFKQRORJ\�$V-
sessment’s (OTA) rubric for technology dependence. (16,17) The 
20-item Center for Epidemiological Studies - Depression Scale 
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“A major gap in the neonatal healthcare 
literature is the lack of research regarding 
mothers’ level of psychological distress 
LQ�WKH�¿UVW�WKUHH�PRQWKV�IROORZLQJ�WKH�
discharge of their technology-dependent 
infants from the NICU to home.”
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(CES-D) was used to measure maternal depressive symptoms 
�Į� ����������+LJKHU�VFRUHV�LQGLFDWH�PRUH�GHSUHVVLYH�V\PSWRPV��
Concurrent validity has been supported by clinician’s ratings. (18) 
$�WRWDO�VFRUH�RI�����LQGLFDWHV�D�KLJK�ULVN�RI�FOLQLFDO�GHSUHVVLRQ��7KH�
14-item Perinatal Posttraumatic Stress Disorder Questionnaire 
(PPQ) was used to measure posttraumatic stress disorder symp-
WRPV� �Į�  ������7KLV� LQVWUXPHQW� LQFOXGHV� TXHVWLRQV� DERXW� V\PS-
toms related to childbirth and the postnatal period. (10) Higher 
scores indicate more posttraumatic stress symptoms. Convergent 
validity has been established by strong correlations between the 
PPQ and Impact of Events Scale and the Beck Depression In-
YHQWRU\�,,�� ��������$� WRWDO�VFRUH�RI�����SRLQWV� LQGLFDWHV�FOLQLFDOO\�
VLJQL¿FDQW�GLVWUHVV�WKDW�ZDUUDQWV�D�PHQWDO�KHDOWK�UHIHUUDO��

Procedures

1,&8�QXUVLQJ�VWDႇ�LGHQWL¿HG�SRWHQWLDO�UHVHDUFK�SDUWLFLSDQWV��5H-
VHDUFK�VWDႇ�XVHG�DQ�,5%�SUH�DSSURYHG�VFULSW�WR�DSSURDFK�HOLJLEOH�
mothers. For the initial data collection (Time 1), face-to-face in-
terviews took place in the NICU in a private place of the mother’s 
choosing. (15) All four instruments were administered at that time. 
At one month (Time 2) and three months (Time 3) following the 
infant’s discharge, mothers were mailed study questionnaires 
(CES-D, PPQ) plus a self-addressed, stamped envelope to return 
WKHP� WR� WKH�VWXG\�RႈFH��7KH� WHFKQRORJ\�GHSHQGHQF\�TXHVWLRQ-
naire was administered over the telephone. Each participant re-
ceived a $15 gift card following completion of all study question-
naires at each of the three-time points. A mental health resource 
VKHHW�ZDV�JLYHQ�WR�PRWKHUV�ZKR�VFRUHG������RQ�WKH�&(6�'�DQG�
RU������RQ�WKH�334��$Q\�PRWKHU�ZLWK�D�&(6�'�VFRUH������ZDV�
screened for suicide risk with a plan to contact the mobile crisis 
unit if suicide risk was indicated.

Data Management/Analysis

All data were entered into SPSS and cleaned. Descriptive analy-
ses of study variables were conducted to examine frequencies, 
distribution, measures of central tendency, and dispersion of 

scores.

Results

Participants and Demographics 

7KH�PRWKHUV��1 ����UDQJHG�LQ�DJH�IURP����WR����\HDUV��0 ��������
6' ��������7KH�PDMRULW\�RI�WKH�PRWKHUV�KDG�D�KLJK�VFKRRO�HGXFD-
tion or less. Approximately one-half of the mothers were African-
American. About two-thirds were single, never married. While 
the household income varied, nearly half earned an income of 

����������\HDU��$�WRWDO�RI����PRWKHUV�GLG�QRW�IROORZ�WKURXJK�ZLWK�
study procedures at various points in time.

,QIDQWV¶�ELUWK�ZHLJKWV�UDQJHG�IURP�����WR������JUDPV��0 ���������
6' ���������� JHVWDWLRQDO� DJHV� UDQJHG� IURP���� WR� ������ZHHNV�
�0 ��������6' ��������7KH�WRWDO�OHQJWK�RI�1,&8�VWD\�UDQJHG�IURP�
�����WR�������GD\V��0 ��������6' ��������$ERXW�RQH�WKLUG�RI�WKH�
infants were diagnosed with either respiratory failure or respirato-
ry distress, while another one-third had a primary medical diagno-
sis of prematurity. At Time 1, a majority of the study infants had a 
feeding tube (i.e., gastrostomy tube, nasogastric tube) and about 

Variable Time Point N Range M SD

Depressive Symp-
toms

Time 1 19 2-39 14.53 9.90

Depressive Symp-
toms

Time 2 12 1-41 16.08 11.06

Depressive Symp-
toms

Time 3 6 1-21 10.33 7.74

Posttraumatic 
Stress Disorder 
Symptoms

Time 1 19 2-37 16.53 12.11

Posttraumatic 
Stress Disorder 
Symptoms

Time 2 11 2-50 21.18 14.68

Posttraumatic 
Stress Disorder 
Symptoms

Time 3 6 1-24 11.33 8.89

Table 1. Descriptive Statistics of Maternal Depressive Symptoms and Posttraumatic Stress Disorder Symptoms Over Time

³0RWKHUV�ZLWK�HOHYDWHG�GHSUHVVLYH�
symptoms and PTSD symptoms 
are particularly vulnerable to the 
considerable stress that accompanies 
the teaching and preparation necessary 
for their infant’s discharge from the 
NICU.”
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half required supplemental nasal oxygen, with 15.8% requiring a 
tracheostomy and 10.5% requiring mechanical ventilation (Table 
����$�PDMRULW\�RI�LQIDQWV���������Q ����UHTXLUHG�RQH�W\SH�RI�WHFK-
QRORJ\���������Q ��� UHTXLUHG��� WZR� W\SHV�RI� WHFKQRORJ\��2I� WKH�
VHYHQ�LQIDQWV�ZKRVH�PRWKHUV�UHVSRQGHG�DW�7LPH�����������Q ���
UHTXLUHG�RQH�W\SH�RI�WHFKQRORJ\���������Q ���UHTXLUHG���WZR�W\SHV�
RI�WHFKQRORJ\�DQG��������Q ���QR�ORQJHU�UHTXLUHG�WHFKQRORJ\��2I�
the nine infants whose mothers responded at Time 3, 33.33% 
�Q ���UHTXLUHG�RQH�W\SH�RI�WHFKQRORJ\����WZR�W\SHV�RI�WHFKQRORJ\�
�Q ���RU�QR�ORQJHU�UHTXLUHG�WHFKQRORJ\��Q ����UHVSHFWLYHO\��

7RWDO�VFRUHV�IRU�GHSUHVVLYH�V\PSWRPV�RQ�WKH�&(6�'�ZHUH������
(the cut score indicating an increased risk for clinical depres-
VLRQ����IRU��������Q ���������Q ������������Q ���RI�SDUWLFLSDQWV�
at Time 1, Time 2, and Time 3, respectively (Table 2). The PTSD 
V\PSWRPV�VFRUHV�RQ�WKH�334�ZHUH�����±�D�VFRUH�WKDW�LV�ZLWKLQ�WKH�
FOLQLFDO�UDQJH�IRU�UHSRUWHG�376'���������IRU��������Q ����������
�Q ������������Q ����RI�SDUWLFLSDQWV�DW�7LPH����7LPH����DQG�7LPH�
3 respectively. 

Discussion

The goal of this study was to examine maternal psychological 
ZHOO�EHLQJ� IRU� WKH� ¿UVW� WKUHH�PRQWKV� IROORZLQJ� WKHLU� WHFKQRORJ\�
dependent infant’s NICU discharge. A large percentage of moth-
ers in this study reported considerable psychological distress that 
warranted mental health referrals due to high risk for clinical de-
pression and PTSD immediately prior to discharge (Time 1) (15) 
as well as one month after discharge from the NICU (Time 2). By 
three months after discharge (Time 3), however, fewer met the 
threshold of high risk for these two psychological distress condi-
tions. 

While past researchers have examined depressive symptoms 
(8,9,20,21) and posttraumatic stress disorder symptoms (11) 
in mothers of high-risk preterm infants prior to NICU discharge, 
QRQH�� WR� RXU� NQRZOHGJH�� KDYH� IRFXVHG� VSHFL¿FDOO\� RQ� PRWKHUV�
ZLWK�WHFKQRORJ\�GHSHQGHQW�LQIDQWV�LQ�WKH�¿UVW�WKUHH�PRQWKV�IROORZ-
ing discharge. (22) In one study, 20% of mothers with early pre-
term infants had scores indicating risk for clinical depression one 
month after NICU discharge. (23) This is considerably less than 
RXU�¿QGLQJV�RI�����RI�PRWKHUV�DW�WKH�VDPH�WLPH�SRLQW��,QWHUHVW-

ingly, more of our infants at Time 3 no longer required technologi-
FDO�HTXLSPHQW��ZKLFK�PD\�KHOS�WR�H[SODLQ�WKHVH�¿QGLQJV��

Clinical Implications

Because a high percentage of mothers of technology-dependent 
infants discharged home had increased depressive symptoms 
and PTSD symptoms indicating a high risk for clinical depression 
and PTSD, it is vitally important to perform a mental health as-
sessment of these mothers prior to discharge using the same or 
similar measures as used in the study on a consistent basis. Both 
instruments (CES-D, PPQ) are free, in the public domain, and 
simple to administer within approximately 5-10 minutes. In addi-
tion, it is important to perform an assessment of the prior mental 
health status of mothers before the birth of this infant that includes 
questions such as previous challenges with depression, use of 
anti-depressant medications and previous episodes of postpar-
tum depression. (24) For mothers meeting the high-risk threshold, 
it is imperative to refer them to mental health resources that are 
DFFHVVLEOH��UHDOLVWLF��DQG�DႇRUGDEOH��7KH�1,&8�WHDP�FDQ�SURYLGH�
crucial assistance to these vulnerable infants and their mothers by 
developing a list of resources for mental health support for these 
mothers within the hospital setting as well as community resourc-
es for hospital-based support groups, local support groups, and 
online support groups. (25)  

Mothers with elevated depressive symptoms and PTSD symp-
toms are particularly vulnerable to the considerable stress that 
accompanies the teaching and preparation necessary for their 

“A high percentage of mothers of 
technology-dependent infants discharged 
home from the NICU have elevated 
depressive and PTSD symptoms 
indicating an elevated risk for clinical 
depression and PTSD.”

Table 2. Type of Medical Technological Equipment Used by the Infants Over Time     

Type of 
Technological 
Equipment Time 1 (N=19) Time 2 (N=11) Time 3 (N=9)

Nasogastric  
Tube

1 0 0

Gastrostomy 
Tube

14 6 6

Nasal Oxygen 8 1 1
Tracheostomy 3 2 2
Mechanical   
Ventilation

2 2 1
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infant’s discharge from the NICU. Therefore, this group of moth-
ers needs enhanced transition services and education as well as 
an assessment of discharge readiness. The Neonatal Discharge 
Assessment Tool, developed as a means to conduct a compre-
hensive assessment of discharge readiness, can be employed by 
members of the NICU healthcare team especially for mothers of 
technology-dependent infants who are at high risk for clinical de-
pression and PTSD. (26)

'XULQJ� WKH�¿UVW�PRQWKV� IROORZLQJ� WKHLU� WHFKQRORJ\�GHSHQGHQW� LQ-
fant’s discharge, mothers must learn to integrate care for their 
infant with their other family and household responsibilities. 
(22,27,28) Therefore, it is essential that healthcare providers pro-
vide the education and support to facilitate the transition home 
from the NICU as smooth as possible. Preparing a mother to care 
for a technology-dependent infant at home safely requires edu-
cation from an interdisciplinary team of healthcare professionals. 
Because parents (mothers) are an integral partner in this team, 
parents need to be included in team discussions and any care de-
cisions. Prior research indicates that the most frequently reported 
source of stress for mothers during the transition of their infant 
home from the NICU was their lack of involvement in care and 
decision making. (29) NICU physicians and nurses play a major 
role in reminding all providers that mothers should be included 
and their contributions to decision making noted and appreciated.

As exciting as it is to prepare to take an infant home from the 
KRVSLWDO��PRWKHUV�RI�WHFKQRORJ\�GHSHQGHQW�LQIDQWV�RIWHQ�¿QG�LW�WR�
be both a daunting and overwhelming task. Structured, organized 
discharge teaching with return demonstrations from the mother 
and one other responsible caregiver is a cornerstone of safe dis-
charge. (3) This preparation for discharge can require weeks of 
coordinated teamwork depending on the amount of technology 
the infant will require at home. This preparation includes early dis-
charge teaching for medical technological equipment such as a 
gastrostomy tube with time to practice feeding the infant as well 
as routine care of the gastrostomy tube and emergency care in 
the event the tube becomes dislodged. A previous study found 
that mothers of preterm infants discharged from the NICU were 
constantly stressed about using gastrostomy technology without 
the support of the nurses. (30) In addition, mothers require educa-
tion regarding how to protect the gastrostomy tube from inquisitive 
infants (and at times siblings). Further, parents need instruction 
regarding how to manage everyday family life while still safely 
meeting the technology-dependent infant’s feeding needs via the 
gastrostomy tube (e.g., the timing of feedings, total amount per 
24 hours). Another important topic to address with parents is how 
to talk to other extended family, friends, or  community members 
about the gastrostomy tube. (31)

Ensuring that parents have a simulated home experience in the 
hospital prior to discharge home is quite important. Prior to dis-
charge, the mother should independently care for the infant in 
the hospital for 24 hours, a crucial component of discharging a 
technology-dependent infant to home. This opportunity gives the 
mother the ability to see her strengths and be re-evaluated in ar-
HDV�LQ�ZKLFK�VKH�KDV�FRQFHUQV��VXEVHTXHQW�UHVWUXFWXULQJ�RI� WKH�
mother’s educational needs should follow. Further teaching ses-
sions might be required demonstrating that the mother can inde-
pendently care for the infant prior to discharge.

Limitations

Two limitations of the study were the small sample size and the 
high rate of subject attrition. In addition, this study did not mea-
sure social support or the amount of home nursing that the infant 
might have received following discharge from the NICU. Future 
research should include measures of emotional and instrumental 
support as well as an assessment of prior maternal psychiatric 
history (e.g., clinical depression, use of anti-depressant or anxio-
lytic medications, previous episodes of postpartum depression). 
7HVWLQJ�RI�VSHFL¿F�KRVSLWDO�EDVHG�DQG�KRPH�EDVHG�LQWHUYHQWLRQV�
to reduce maternal depression and PTSD due to caring for tech-
nology-dependent infants are avenues for future research. 

Conclusion

A high percentage of mothers of technology-dependent infants 
discharged home from the NICU have elevated depressive and 
PTSD symptoms indicating an elevated risk for clinical depression 
and PTSD. It is important to perform a mental health assessment 
of these mothers several weeks prior to their infant’s discharge us-
ing the CED-D and PPQ or a comparable assessment tool as well 
as a discharge readiness assessment. This mental health assess-
ment should also occur during the NICU follow up visits during the 
¿UVW� WKUHH�PRQWKV� SRVW�GLVFKDUJH� DV�PRWKHUV� DGMXVW� WR� MXJJOLQJ�
care for the technology-dependent infant and other household 
and family responsibilities. The NICU team can provide crucial 
assistance and education regarding community mental health re-
sources for local and online support groups.  Mothers bringing 
KRPH� WHFKQRORJ\�GHSHQGHQW� LQIDQWV� IURP� WKH�1,&8� IRU� WKH� ¿UVW�

“As exciting as it is to prepare to take an 
infant home from the hospital, mothers of 
WHFKQRORJ\�GHSHQGHQW�LQIDQWV�RIWHQ�¿QG�LW�
WR�EH�ERWK�D�GDXQWLQJ�DQG�RYHUZKHOPLQJ�
task. Structured, organized discharge 
WHDFKLQJ�ZLWK�UHWXUQ�GHPRQVWUDWLRQV�IURP�
the mother and one other responsible 
caregiver is a cornerstone of safe 
discharge. ”
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time have already faced considerable stress and trauma related 
to the uncertain and vacillating health state of the infant. NICU 
SK\VLFLDQV�DQG�QXUVHV�VKRXOG�EH�VXUH�PRWKHUV�UHFHLYH�HႇHFWLYH�
assessment, support, and education not only prior to discharge 
but also during the immediate months that follow.
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