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Abstract
Objective The objective of this study is to evaluate associations between webcam use in the neonatal intensive care unit
(NICU) with parental stress and nursing work-related stress and burnout.
Design Prospective validated and de novo questionnaires administered to NICU parents and nurses during two observation
periods: (1) no webcam access (off webcam) and (2) webcam access (on webcam).
Results Seventy-nine “off webcam” parents, 80 “on webcam” parents, and 35 nurses were included. Parental stress levels
were significantly lower “on webcam” and perceptions of the technology were overwhelmingly positive. There were no
significant differences in nursing stress levels and burnout between periods. Only 14% of nurses believed that webcam use
improves infant’s quality of care. Majority nurses felt that webcams increase parental and nursing stress.
Conclusions Webcam use in the NICU is associated with lower parental stress levels and has no effect on nursing stress
levels or work-related burnout. These findings contradict nurses’ beliefs that webcams increase parent and nurse stress.

Introduction

Telehealth refers broadly to electronic and telecommunica-
tions technologies used to provide care and services from a
distance. The first system consisting of a combination of web-
based systems and videoconferencing from a neonatal inten-
sive care unit (NICU) was introduced in a tertiary NICU in
1997. It was found that the program significantly improved
family satisfaction with the care of very low birth weight
infants and lowered the cost of care by decreasing hospital to
hospital transfers [1]. Modern web-based camera systems
(webcams) are currently an increasingly utilized tool for

families separated from newborns hospitalized in the NICU.
Parental access to the NICU has been further reduced
since the beginning of the COVID-19 pandemic and web-
cams could allow for parental virtual access. The technology
typically consists of a webcam mounted to an infant’s
bedside, which allows parents to view them from remote
locations. Most webcam systems transmit a live stream of the
infants and sometimes even allow for one-way audio from
parent to infant.

While webcams are frequently advertised as a means to
alleviate stress for parents of infants admitted to the NICU,
there is a paucity of objective data confirming this. It is well
documented that parents describe the NICU as stressful and
overwhelming [2, 3]. This parental stress is not only acute
but can influence long-term parenting behavior and child
development [4, 5]. Modifiable factors related to the NICU
environment (noise, lighting, sound), feelings of separation,
and an inability to directly care for their infant or share their
infant with family members have been shown to have
deleterious effects [3, 5].

Previous studies have suggested that webcam technology
is viewed favorably by parents and increases parental
satisfaction and infant bonding while decreasing feelings of
anxiety [6–8]. Conversely, nursing staff concerns about
constant oversight from parents, webcam-induced increases
in parental stress level and a potential for increases in
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nursing stress levels and workload from webcam use have
also been reported [8–10]. While these studies have pre-
sented data primarily based on stakeholder opinions, the
objective effects of webcam use in the NICU are currently
unknown.

Therefore, the objectives of this study were to evaluate
the effects of webcam use on parental stress level related to
having an infant in the NICU as well as the effects of
webcam use on nursing work-related stress and feelings of
burnout.

Methods

Study setting and timeline

Angel Eye Camera System webcams (https://angeleye.hea
lth) were first installed in the study NICU in September
2015. They are mounted at each patient bedside (30 total)
and utilized 24 h per day, with the exception of short peri-
ods of times when diagnostic or invasive procedures are
being performed. The webcam service is offered to parents
upon NICU admission, free of charge. Only a video output
option, which can be shared by parents with other family
members, is available (no audio).

An interventional study design was utilized for parent
participants with an “off webcam” group as a control and an
“on webcam” group designated as a treatment group.

A cross-over design was utilized for nurse participants
with the same nurses participating in control and treatment
periods. For the control period, all webcams in the entire
NICU were simultaneously turned off for the purpose of the
study (“off webcam”; September 2018 to March 2019).
During this period, parents of newly admitted newborns
were not offered use of the webcams. Parents of already
admitted patients still utilizing webcams were notified
1 week prior that the webcams would be turned off and
were ineligible for study participation. Webcams were
turned on again (“on webcam”; March 2019 to August
2019) for the treatment period and webcams were again
universally offered. Two weeks elapsed between study
periods. Upon initiation of the treatment period parents of
newly admitted infants were offered use of webcam.

Participant recruitment and data collection

We utilized a standard survey approach (without incentives)
administered to NICU parents and nurses. Prospective
questionnaires were administered to both participant groups
during the “off webcam” and “on webcam” periods.

Parents of infants admitted to the NICU for at least
7 days during each of the study periods were eligible to
participate. Parents with English reading ability level below

eighth grade, non-English speaking, length of stay <7 days,
and those younger than 18 years of age were excluded.
Study personnel identified and approached eligible parents
on infants’ day of life 30 or within 7 days of anticipated
discharge, whichever came first. They were offered either a
paper and pencil questionnaire or an iPad with the ques-
tionnaire built into a REDCap electronic data capture tool
hosted by South Shore Hospital [11]. Parents were given
one face-to-face reminder to complete the survey. Each
paper survey was tagged with an ID number and was
entered into REDCap by study stuff. ID numbers were used
to track response rates. Data entry accuracy was checked
against the paper form by a second team member.

All nurses working in the NICU during both of the study
periods were eligible, with the exception of those on the
study team. Nurses’ surveys were distributed at the end of
each research period to capture perspectives and stress
levels. Nurses were sent an e-mail link to the electronic
questionnaire and received two e-mail reminders to com-
plete it. In order to match pre/post-paired scores in nursing
validated questionnaires, a confidential ID number was self-
assigned by each nurse to pair results from the two periods
in the REDCap system.

IRB approval was obtained prior to the commencement
of participant recruitment. All respondents were informed
that completion of the survey was anonymous and implied
their informed consent to participate.

Survey instruments and key measures

Parent questionnaires used in both periods used the
validated tool, Parent Stressor Scale: NICU (PSS: NICU,
version 2015) to measure parental stress. The PSS: NICU
consists of 26 items, which form three subscales assessing
stress related to infant appearance and behavior (14 items),
parental role alteration (7 items), and sights and sounds in
the NICU (5 items). The PSS: NICU has good concurrent
and predictive validity and is internally consistent with
Cronbach alpha ranging from 0.73 to 0.94 [2, 12, 13].

Nursing surveys utilized two validated tools: the Per-
ceived Stress Scale (PSS) for nursing stress and the Maslach
Burnout Inventory (MBI) for medical personnel (includes
three subscales: emotional exhaustion (EE), depersonaliza-
tion (DP), personal accomplishment (PA)) for measurement
of work-related burnout. The PSS is one of the most widely
used psychological instruments for measuring stress per-
ception. It contains ten items, asking respondents about
their thoughts and feelings over the last month using a five-
point Likert scale. Cronbach’s alpha of the PSS is reported
to be >0.70 in majority of studies [14]. The MBI, a well-
validated instrument consisting of 22 items answered on a
seven-point Likert scale, is the current standard for burnout
assessment. It contains three subscales: EE, DP, and PA. In
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a review with 925 nurses' responders, Cronbach’s alpha was
reported to be 0.7–0.9 [15].

Questions developed de novo by the research team
were included during each period to capture perceptions
of stress for parents and nurses. Additionally, during the
on webcam period questions captured the overall accep-
tance of the technology by parents and nursing, parental
watch frequency, stressors, and concerns regarding web-
cam use. These questions were refined through iterative
panel review by experienced survey researchers and
content experts. The resulting surveys then underwent
content validity testing with two neonatologists and a
biostatistician as well as cognitive validity pretesting by
seven parents and six nurses, before final revisions. The
survey instruments are available as Online Supplementary
Material 1 to this article.

Data analysis

The PSS: NICU was scored overall and for three subscales
ranging from 1 (not stressful) to 5 (extremely stressful)
using Metric 2: overall stress level. The average of non-
missing responses was calculated. If more than 75% of the
questions were answered, the total score was calculated by
multiplying the average by the total number of questions
(26), otherwise the total score was deemed missing. If the
total score was missing, none of the subscale scores were
calculated. Each of the three subscale scores were calculated
in the same way as the total score. If more than 75% of the
questions within the subscale were answered, the subscale
score was calculated by multiplying the subscale average of
non-missing by the number of questions in the subscale.

Normality of the different scales was tested. For
normally distributed scores, paired t-tests were used to test
the difference between groups; for non-normally distributed
scores, Wilcoxon signed-rank, Fisher’s exact, and other
nonparametric tests were used.

The five-point response scale of the PSS was inadvertently
modified such that “fairly often” was eliminated. Therefore, it
was scored by assigning a numeric value 0–4 to the catego-
rical responses ranging from “never” to “very often” per the
standard scoring system for the tool. If <75% of the questions
were answered, the total was deemed missing. Cronbach’s
alpha of modified PSS remained comparable to the standard
PSS scale. The MBI was scored by assigning a numeric value
0–6 to the categorical responses, “never” to “every day” per
its standard scoring system.

Normality of the paired difference for PSS total, MBI
subscale averages, and individual questions regarding
NICU working conditions was determined by the
Shapiro–Wilk test. For normally distributed differences,
paired t-tests were used to test the difference, means and
standard deviations are reported. For non-normally

distributed differences, Wilcoxon signed-rank tests were
used to test the difference and medians, first quartiles and
third quartiles are reported.

Parent and nursing perceptions questions and demo-
graphic questions were summarized by the counts and
percentage of responses. Stress measures for parents were
adjusted for education level in linear regression modeling.
Differences between “off webcam” and “on webcam”

groups were tested by Fisher’s exact test.

Results

During the “off webcam” period, parental response rate was
88% (79/89) and nursing response rate was 78% (56/72).
During the “on webcam” period parental response rate
was 80% (80/100) and nursing response rate 77% (52/72).
There were no parents during the “on webcam” period who
declined use of the webcam. Thirty-five paired nursing
“off webcam–on webcam” surveys reflecting responses of
the same nurse working during both time periods were
available for analysis.

Table 1, 1A presents parent and infant demographics of
both groups. There was no statistically significant difference
in participant characteristics between groups, with the
exception of education level, which was significantly higher
(p < 0.05) in the “on webcam” group. Paired nursing
demographic data are summarized in Table 1, 1B.

The majority of parents (91%) in the “on webcam” group
reported using the webcam service while their baby was in
the NICU. Eighty percent reported using the webcam at
least half of the days their baby was in the NICU, with 69%
reporting daily use. When using the webcams, half of par-
ents used them for 15 min or less per session, 27% used
them for more than 15 min but less than an hour, and 9%
used them for more than an hour per session. There was a
wide distribution in the frequency of parental webcam use,
ranging from once daily (22%) to more than ten times
per day (10%).

Parental perceptions

There were no statistically significant differences between
groups in parent self-reported stressors including the need
for social support, financial demands, housing situation,
logistics and limitations of NICU visits, NICU environment,
interactions with healthcare providers, levels of personal
stress, or stress derived from their infant’s prognosis.

Parents’ answers with respect to their perceptions of
webcam use (Table 2, 2A) showed that 86% felt that
watching their baby on webcam made them feel better, 83%
were reassured about their baby’s nursing care, and 72% felt
that watching the webcam did not make them upset or angry
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about the nursing care baby received. Parents felt that
webcam use did not increase their anxiety, stress, or feelings
of helplessness.

Table 1 Participant demographics.

1A: parent demographics

Count (%)

Off webcam
N= 79(%)

On webcam
N= 80(%)

Fisher’s
exact
p value

Parental role

Mother 56 (70.89) 52 (65) 0.6081

Father 23 (29.11) 26 (32.5)

Marital/cohabiting status

Living with a wife,
husband, or partner

75 (94.94%) 73 (91.25%) 0.9274

Single parent 1 (1.27%) 1 (1.25%)

Other 2 (2.53%) 2 (2.5%)

Parent age

Under 20 years 3 (3.8%) 0 (0%) 0.3078

21–30 years 21 (26.58%) 17 (21.25%)

31–40 years 47 (59.49%) 54 (67.5%)

Over 40 years 6 (7.59%) 7 (8.75%)

Current NICU experience

First 68 (86.08%) 66 (82.5%) 0.5445

Second 6 (7.59%) 10 (12.5%)

Third 1 (1.27%) 2 (2.5%)

Fourth (or More) 1 (1.27%) 0 (0%)

Infant gestational age at birth

26 weeks or before 2 (2.53) 3 (3.75) 0.9889

27–29 weeks 7 (8.86) 6 (7.5)

30–32 weeks 16 (20.25) 17 (21.25)

33–34 weeks 14 (17.72) 15 (18.75)

More than 34 weeks 38 (48.1) 36 (45)

Infant postnatal age at time of survey completion

1–2 weeks 42 (53.16%) 41 (51.25%) 0.5163

>2–3 weeks 7 (8.86%) 9 (11.25%)

>3–4 weeks 6 (7.59%) 11 (13.75%)

Over 4 weeks 21 (26.58%) 16 (20%)

Singleton versus multiples

One 68 (86.08) 63 (78.75) 0.1508

Two 5 (6.33) 13 (16.25)

More than two 3 (3.8) 1 (1.25)

Distance from home to hospital

15 min or less 23 (29.11%) 21 (26.25%) 0.4707

16–30 min 25 (31.65%) 34 (42.5%)

31–45 min 21 (26.58%) 13 (16.25%)

46 min to an hour 7 (8.86%) 6 (7.5%)

Over an hour 3 (3.8%) 4 (5%)

Type of health insurance

None/self-paying 0 (0%) 0 (0%) 0.507

Private insurance 55 (69.62%) 59 (73.75%)

Medicaid/MassHealth 22 (27.85%) 15 (18.75%)

Table 1 (continued)

Highest level of schooling completed

Some high school 3 (3.8%) 1 (1.25%) 0.0182

High school graduate/GED 10 (12.66%) 1 (1.25%)

Some college 17 (21.52%) 25 (31.25%)

Bachelor’s degree 28 (35.44%) 26 (32.5%)

Graduate or
professional degree

19 (24.05%) 24 (30%)

Race

African American 2 (2.53%) 4 (5%) 0.404

American Indian or
Alaska Native

1 (1.27%) 0 (0%)

Asian 12 (15.19%) 6 (7.5%)

White 61 (77.22%) 65 (81.25%)

Other 3 (3.8%) 2 (2.5%)

Ethnicity

Hispanic 2 (2.53%) 5 (6.25%) 0.257

Non-Hispanic 67 (84.81%) 69 (86.25%)

1B: nursing demographicsa

N= 35 (%)

Years working in study NICU

<3 years 12 (34.3)

4–5 years 1 (2.9)

6–10 years 4 (11.4)

11–20 years 12 (34.3)

More than 20 years 6 (17.1)

Missing 0

Years working as a nurse

<3 years 4 (11.4)

4–5 years 1 (2.9)

6–10 years 4 (11.4)

11–20 years 7 (20)

More than 20 years 16 (45.7)

Level of education

Associates degree 11 (31.4)

Diploma 3 (8.6)

Bachelor’s degree 20 (57.1)

Master’s degree 1 (2.9)

Age

<20 0 (0%)

20–29 4 (11.4%)

30–39 7 (20%)

40–49 5 (14.3%)

>50 19 (54.3%)

aNursing demographic data presented here were collected at the end of
the study (on webcam period).
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Table 2 Parent and nursing perceptions of webcam use.

2A: parent perceptions

Count (%) N= 80 p value

Watching my baby on webcam usually makes me feel better, more
hopeful

Completely agree 47 (58.75) 0.0039

Somewhat agree 22 (27.5)

Somewhat disagree 3 (3.75)

Completely disagree 1 (1.25)

No answer/do not know 0 (0)

Watching my baby on webcam usually makes me feel helpless

Completely agree 4 (5.0) 0.0001

Somewhat agree 17 (21.25)

Somewhat disagree 20 (25.0)

Completely disagree 31 (38.75)

No answer/do not know 1 (1.25)

Watching my baby on webcam usually makes me feel anxious

Completely agree 5 (6.25) <0.0001

Somewhat agree 14 (17.5)

Somewhat disagree 26 (32.5)

Completely disagree 28 (35)

No answer/do not know 0 (0)

Watching my baby on the camera helped me with pumping
breast milk

Completely agree 27 (33.75) 0.4515

Somewhat agree 5 (6.25)

Somewhat disagree 3 (3.75)

Completely disagree 4 (5)

No answer/do not know 34 (42.5)

I am happy to share access to the webcam with other family members

Completely agree 38 (47.5) 0.3497

Somewhat agree 10 (12.5)

Somewhat disagree 12 (15)

Completely disagree 8 (10)

No answer/do not know 5 (6.25)

Watching my baby on webcam helped me to feel reassured about the
nursing care my baby received

Often 45 (56.25) 0.0136

Sometimes 21 (26.25)

Rarely 1 (1.25)

Never 2 (2.5)

Do not know/no answer 3 (3.75)

Overall, viewing my baby over the webcam system increased my
stress while s/he was in the NICU

Often 1 (1.25) 0.0247

Sometimes 4 (5)

Rarely 10 (12.5)

Never 54 (67.5)

Do not know/no answer 3 (3.75)

Table 2 (continued)

2B: nursing perceptions

Count (%) N= 35 p value

The use of webcams in the NICU improved the quality of care infants
receive

Completely agree 1 (2.9) 0.4594

Somewhat agree 4 (11.4)

Somewhat disagree 10 (28.6)

Completely disagree 16 (45.7)

No answer/do not know 1 (2.9)

The use of webcams increased parental stress while their child was in
the NICU

Completely agree 6 (17.1) 0.1385

Somewhat agree 21 (60)

Somewhat disagree 5 (14.3)

Completely disagree 2 (5.7)

No answer/do not know 0

The use of webcams increased stress for nurses working the NICU

Completely agree 10 (28.6) 0.6372

Somewhat agree 13 (37.1)

Somewhat disagree 7 (20)

Completely disagree 4 (11.4)

No answer/do not know 0

The use of webcams increased the workload of nurses working in
the NICU

Completely agree 6 (17.1) 0.4657

Somewhat agree 11 (31.4)

Somewhat disagree 11 (31.4)

Completely disagree 6 (17.1)

No answer/do not know 0

Parental telephone calls into the NICU increased when webcams
were in use

Completely agree 11 (31.4) 0.1988

Somewhat agree 14 (40)

Somewhat disagree 5 (14.3)

Completely disagree 3 (8.6)

No answer/do not know 1 (2.9)

Parental visits to the NICU increased when webcams were in use

Completely agree 0 0.5549

Somewhat agree 0

Somewhat disagree 11 (31.4)

Completely disagree 16 (45.7)

No answer/do not know 7 (20)

The use of webcams has increased the risk of liability malpractice suits
in the NICU

Completely agree 5 (14.3) 0.1135

Somewhat agree 8 (22.9)

Somewhat disagree 7 (20)

Completely disagree 1 (2.9)

No answer/do not know 13 (37.1)
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Parental stress

Objective measures of parental stress, evaluated using the
PSS: NICU, were significantly higher in the “off webcam”

group (Table 3). Median scores were also significantly
higher in the “off webcam” group in the subscales “sights
and sounds” and “baby looks and behaves.” There was no
difference between groups in the “parental role” subscale.
Regression analysis found significant associations between
positive parental perceptions with respect to webcam use
and PSS: NICU total scores (Table 2, 2A).

The association between PSS: NICU measured stress
levels and webcam use was adjusted for demographic
variables. During both study periods, fathers had lower
average total PSS: NICU scores as well as lower subscale
scores for “sights and sounds” and “baby looks and
behaves” compared to mothers. There were no differences
in “parental role” subscale scores between fathers and
mothers in either period. Parents over 30 years old had
lower average total PSS: NICU scores and “baby looks and
behaves” subscale scores compared to younger parents.
Education and race were not found to be significant.

Nursing perceptions

There were no statistically significant differences in most
self-reported work-related stressors between the “off web-
cam” and “on webcam” periods, including level of noise in
the NICU, changes in patient assignments, difficulties with
medical equipment, ethical dilemmas, conflict with co-
workers or parents, proportion of patients with poor prog-
nosis, frequency of night-shift duty, or level of personal
stress outside of work. Three stressors—death and grieving
at work, caring for “sicker” patients, and experiencing
higher demands from parents—were all higher during the
“on webcam” period. While the distributions of individual
stressors were mostly found insignificant, there was a clear
negative trend in nursing perceptions toward webcam use.

Nursing perceptions of webcam use (Table 2, 2B) revealed
that 86% did not believe webcam use improves infant’s

quality of care, 77% believed webcams increase parental
stress, and 66% believed webcams increase nursing stress.

Nursing stress and burnout

There was no statistically significant difference in paired
nursing stress scores between periods. With the exception of
PA subscale scores, nursing burnout scores as measured by
the MBI were not affected by webcam use (Table 4).
Results of univariate linear regression models showed no
significant relationship between nursing perceptions and the
PA average difference between the two time periods
(Table 2, 2B). Subgroup co-relation analysis showed the
difference in average PSS scores decreased for nurses 50
years of age or older compared to nurses under 50 with no
significant effects on unadjusted PSS scores. There were no
significant differences found based on years of nursing
experience.

Potential adverse effects of webcam use

Parents and nurses were asked about potential adverse
effects of webcam use, including causing parents to become
upset about something they observe on the webcam feed,
increasing parental calls to the NICU in response to the
webcam feed, and encountering difficulties with the tech-
nology (Table 5). A minority of parents reported webcam
use resulting in them becoming upset (28%) or calling the
NICU to request the nurse to “fix” something they observed
on the webcam feed (35%). Nursing experiences with upset
parents and parent telephone calls were mixed. Sixty per-
cent of parents reported experiencing some technical diffi-
culties with webcam use. Similarly, 74% and 68% of nurses

Table 3 Parental Stressor Scale: neonatal intensive care unit
(PSS: NICU).

PSS score Median (Q1, Q3) Wilcoxon rank
sum p value

Off webcam On webcam

Total 94 (75.96, 112) 84 (71.5, 98) 0.0345

Sights and sounds 15 (13, 18) 13 (11, 16) 0.0259

Baby looks and
behaves

47 (38, 57) 40 (36, 50) 0.0163

Parental role 31.5 (23, 38) 28 (23, 35) 0.3102

Table 4 Maslach Burnout Inventory (MBI) for nursing work-related
burnout.

Summary statistics p value

On webcam Off webcam Paired
(off–on)
difference

MBI

EE averagea 1.06 (0.72) 1.08 (0.76) −0.08 (0.59) 0.4392

DP averageb 0.2 (0, 0.4) 0.2 (0, 0.6) 0 (−0.2, 0.2) 0.3897

PA averagea 4.9 (0.83) 4.93 (0.95) 0.28 (0.75) 0.035

EE emotional exhaustion subscale, DP depersonalization subscale, PA
personal accomplishment subscale.
aPaired difference is normally distributed (Shapiro–Wilk test). Mean
(SD) reported for summary statistics. Paired t-test p value reported for
p value.
bPaired difference is not normally distributed (Shapiro–Wilk test).
Median (Q1, Q3) reported for summary statistics. Wilcoxon signed-
rank p value reported for p value.

Use of an internet camera system in the neonatal intensive care unit: parental and nursing perspectives. . . 2053



reported experiencing technical and mechanical difficulties,
respectively.

Discussion

This study is the first to our knowledge to evaluate asso-
ciations between webcam use in the NICU and parental
stress as well as nursing stress and work-related burnout
using standardized validated tools. It is also the first study to
allow for matching of parent and nursing perceptions during
the same test period. The decision to only asses nursing
stress, rather than including other types of providers, was
based on published data suggesting that webcams primarily
affect those working at the bedside [8–10]. In addition,
when previously queried, physicians and nurse practitioners
in our NICU reported to be unaffected by the presence of
webcams, whereas bedside nurses had varying opinions
about their use and possible benefits.

The results of this study illustrate striking differences in
parents and nursing perceptions. Parents’ perceptions with
respect to the effects of using webcams while their infants
were hospitalized were consistently positive. Stress mea-
suring tools verified this finding for parents with scores
being significantly lower when they were using the webcam
irrespective of parental role (mothers versus fathers), age, or
race. Conversely, the majority of nurses reported a con-
sistently negative perception of webcam use in the NICU,
which was consistent with previous anecdotal evidence of
nursing dissatisfaction with webcam use in our NICU.
However, while these perceptions were negative, nursing
work-related stress and burnout were not found to be sig-
nificantly different between the two periods, illustrating a
lack of measurable adverse effects.

Multiple factors have been found to contribute to higher
levels of parental stress in the NICU including parental age,
gender, ethnicity, very premature birth, twin delivery,
length of hospitalization, lower socio-economic status,

Table 5 Potential adverse effects of webcam use.

Parent-reported webcam effects

Count (%)
N= 80

p value

Did you ever become upset or angry with the nursing care your baby
was receiving as a result of watching the webcam monitor?

Yes, once a day or more often 1 (1.25) 0.0001

Yes, more than once across baby’s
stay but less than once a day

4 (5)

Yes, once during baby’s stay 10 (12.5)

No 58 (72.5)

No answer/do not know 0 (0)

When watching the webcam monitor, did you ever telephone the
NICU with a concern, question or a request to “fix” something you
saw on the webcam?

Yes, once a day or more often 3 (3.75) 0.0537

Yes, more than once across baby’s
stay but less than once a day

6 (7.5)

Yes, once during baby’s stay 10 (12.5)

No 52 (65)

No answer/do not know 1 (1.25)

Did you experience any technical difficulties using the webcam
system?

Yes 48 (60) 0.3021

No 24 (30)

No answer/do not know 0 (0)

Nursing-reported webcam effects

Count (%)
N= 35

p value

Over the past month, has a parent become upset or angry with the
nursing care you were providing to their baby as a result of watching
the webcam?

Often 0 0.3064

Sometimes 7 (20)

Rarely 1 (2.9)

Never 25 (71.4)

Do not know/no answer 1 (2.9)

Over the past month, has a parent telephoned you in the NICU with a
concern, question or request to “fix” something they saw on the
webcam?

Often 6 (17.1) 0.1678

Sometimes 16 (45.7)

Rarely 7 (20)

Never 5 (14.3)

Do not know/no answer 0

Over the past month, have you experienced technical problems with
the webcams (such as delays, frozen images, or parent could not
connect using the app)?

Often 9 (25.7) 0.2227

Sometimes 17 (48.6)

Rarely 2 (5.7)

Table 5 (continued)

Never 4 (11.4)
Do not know/no answer 1 (2.9)

In the past month, have you experienced any mechanical problems
with the webcams (such as camera falling off, needing to fix the
position because parents could not see, difficulty moving it)?

Often 9 (25.7) 0.2373

Sometimes 15 (42.9)

Rarely 4 (11.4)

Never 4 (11.4)

Do not know/no answer 1 (2.9)

2054 Z. Kubicka et al.



higher need for social support, and being a single parent
[2, 16–20]. With the exception of parental education, which
was significantly higher in the “on webcam” group, there
were no differences in either parental demographics or self-
reported stressors between parent groups in our study.
When adjusted for education, PSS subscales “sights and
sounds” and “baby looks and behaves” subscales had sig-
nificant, independent relationships with on versus off
webcam. While not statistically significant, the PSS total
score was strongly positively associated.

Despite the similarities in stressors between groups, our
findings of decreased stress levels in the “on webcam” group
correlated with overwhelmingly positive parental perceptions
of webcam use in univariate analysis. This suggests that
webcams not only give NICU parents the perception of being
beneficial, as described both in our data and in previous work
[6–10], but they also provide a measurable effect in
decreasing levels of stress experienced by parents.

One area where stress was not significantly different
between groups was the Parental Role subscale of the PSS:
NICU. This may be explained by the fact that this subscale
measures stress related to parents’ direct involvement in
their infant’s care, such as feeding, bathing, changing dia-
pers, and holding. This finding supports previous qualitative
work, which found that parents prefer to be with their infants
in person versus watching them on a webcam and that
parents desire to be with their infants in order to bond [6].

As previously mentioned, parents in our study had an
overwhelmingly positive response to webcam use. They
reported that using the webcam made them feel hopeful,
decreased feelings of helplessness, and reassured them that
their infants were receiving good nursing care. As previous
work has found that nursing staff exhibit concerns about
constant oversight from parents viewing webcam feed and
believe that webcams increase parental stress levels [8, 9],
our data show that quite the opposite is true. NICU staff
should feel confident that parents generally are reassured
when transparency in nursing care is increased.

Despite objective measures of nursing work-related stress
and burnout revealing no differences between periods, with
respect to nurses’ beliefs, our findings support data from
previously published work, which reported that nurses believe
webcam use increases nursing stress, does not decrease par-
ental phone calls [8], and increases nursing workload [10, 21].
In addition, most nurses in our study reported receiving phone
calls to “fix” something seen by a parent on the webcam feed
and the majority of both nurses and parents reported experi-
encing technical difficulties with webcam use. This effect of
webcams on increasing nursing workload, coupled with
negative nursing perceptions of the technology presents a
substantial challenge to any administrators considering the
implementation of webcam use in their NICU. When con-
sidering plans to utilize webcams in a NICU, administrators

should emphasize the lack of objective changes in work-
related stress and burnout. Similarly, webcam companies
should focus on improving the quality of their products to
decrease technical difficulties that are commonly experienced
by both parents and NICU staff alike.

Our results should be considered in light of a few lim-
itations. The original PSS: NICU survey was created by
testing parents within 5 days of NICU stay [2], while our
study surveyed parents much later, within 7 days of dis-
charge. However, previous literature successfully utilized
this tool after a minimum of 7 days in the NICU [20] and
also used it to evaluate longitudinal changes in stress over
time [6]. Our decision to enroll parents who had infants in
the NICU for at least 7 days and at 30 days of life or within
7 days of discharge, whichever came first, was based on this
previous work and allowed us to capture a broad group
of parents. Additionally, parents were approached for
study participation by personnel consisting of nurses and
neonatologists who were also part of the NICU clinical
team caring for their infant(s). This could potentially have
introduced bias in parental responses, but unfortunately
nonclinical personnel to fulfill study team roles was not
possible. With respect to nurses, we aimed to objectively
measure their levels of workplace stress and burnout asso-
ciated with webcam use. Since no one combined validated
tool exists that simultaneously assesses both, we chose to
utilize two scales, the MBI and the PSS. We acknowledge
that the PSS is a validated tool to study stress in the general
population and does not separate workplace stress from
external influencers [6]. This should be considered when
interpreting our results. In addition, periods of 6 months off
and 6 months on webcam may not have been sufficient time
for stress levels among nurses to have substantially changed
and there was variable total previous nursing exposure to
webcams within our respondent group as the technology
had been available in our NICU since 2015. Finally, our
parent population was more than 77% white, 90% lived
with their partners and more than 60% reported having
some college or a higher education degree, while over 50%
of study nurses were over 50 years old and had worked as a
nurse for more than 6 years. Despite this, our study found
no effects of parental gender, race, and age on PSS: NICU
scores and no effects of nursing age and years of experience
on PSS scores. Even so, the results may not be generalizable
to other populations and therefore should be considered
with caution.

Conclusions

Parents overwhelmingly report positive effects of webcam
use. These findings are reflected in lower levels of stress as
measured by the validated parental stress tool, PSS: NICU.
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Nursing work-related stress scores and burnout were gen-
erally not affected by webcam use, despite nurses believing
that webcams increased both parent and nurse stress. The
striking difference between nursing and parents' perceptions
of webcams in the NICU present clear challenges to
implementation of this technology. However, the over-
whelming positive effects webcams have on parents and the
absence of negative measured stress outcomes on nursing
staff suggest that these tools are beneficial additions to the
NICU environment and may be a viable alternative when
parental visitation needs to be restricted.
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