
Müller et al. BMC Nursing          (2024) 23:449  
https://doi.org/10.1186/s12912-024-02107-4

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom‑
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Nursing

Webcam technology on neonatal wards—
examining the objective and subjective 
workload of nurses: a combined observational 
and survey study
Helena Sophie Müller1*   , Michael Becker‑Peth2    and Ludwig Kuntz1    on behalf of on behalf of Neo-
CamCare 

Abstract 

Background  This study was conducted to estimate the additional objective and perceived workload of nurses 
resulting from the use of webcams. The successful implementation of webcam technology into routine care requires 
an analysis to prevent adverse events of increased nursing workload.

Methods  The study took place on three neonatal wards in two University Hospitals in Germany. In the first Hospital, 
the study was conducted from February to July 2021; in the second one it was conducted between June and Novem‑
ber 2021. Data were collected using a combined approach of a standardised diary questionnaire study and passive 
observations. The participants were accompanied in their daily work and their activities were recorded 65 nurses 
participated.

Results  2,031 h were observed in 1,630 observation blocks. In 14.74% of the observation blocks webcam activities 
were detected. The extent to which the nurses had webcam-related additional workloads was rated as no additional 
workload in 82.16% of the daily questionnaires (n = 1,026).

Conclusion  The observed low workload due to the webcams is in line with the nurses’ perception. The observa‑
tional data revealed, on a number of different analysis levels, that a limited additional workload was generated. There 
was no decrease in activity performance observed and no clear indication for interruptions due to the webcam-
related activities for the nurses. However, it is important to raise awareness about the individual workload levels 
for the successful implementation. Additional education programs can be provided for nurses.

Trial registration  The Neo-CamCare study is registered at the German Clinical Trials Register. DRKS-ID: DRKS0​00177​55.

Keywords  Workload, Webcam technology, Nurse, Neonatology

Background
The implementation of new technologies in hospitals can 
have a variety of effects on the work process for nurses. 
Telemedical innovations could offer new approaches to 
optimise or simplify care [1], but the technical infrastruc-
ture and the willingness of the staff must also be given for 
successful technology implementation.
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One possibility for the implementation of telemedicine 
in the hospital is webcam technology on neonatal wards. 
Preterm infants with a low birth weight often have to 
be cared for in hospital for a long period of time and lie 
in incubators. This separation of premature infants and 
parents and the long hospital stay of the child can have a 
wide variety of negative consequences. Parents are con-
fronted with various stress factors due to the setting, 
which increases their stress level and can trigger anxiety 
[2, 3].

The use of webcam technology allows parents to 
observe their child in the incubator via live stream from 
home. Particularly during the Covid-19 pandemic, when 
visiting hours in hospitals often had to be restricted, the 
technology became even more important [4].

In previous studies, various positive effects of the web-
cam technology from the parental perspective could be 
observed. The use of webcams reduced, for example, the 
parents’ feelings of stress and anxiety and improved the 
parental feeling of reassurance  [1, 5–7] Weber et  al. [8] 
observed a positive influence of the webcam with regard 
to breastmilk-feeding. In a recent study conducted by 
Chant et  al. [9] no change or a decrease in anxiety lev-
els for the majority of interviewed parents were identi-
fied. However there might be also fears and concerns 
of parents regarding the webcam use, which need to be 
addressed in the care process [10]. Overall, the use of 
webcam technology was associated in multiple studies 
with different positive benefits from the parental per-
spective [11].

For a widespread and long-term implementation of 
the technology, the evaluation of the extent to which the 
webcams lead to an additional workload for the nurs-
ing staff is essential, since the nurses on the ward are 
mainly responsible for the implementation of the tech-
nology. They turn the webcams on and off and often 
take care of the communication with the relatives [7, 12]. 
The setting of the neonatal intensive care unit provides 
care for pre-term and new-born infants and is associ-
ated with demanding work situations for nurses like life-
saving actions or the care of ventilator-dependent child 
[13]. Therefore, it is important to analyse how much 
time nurses spend on the webcams during their shifts 
and whether the technology can be integrated into the 
workflow to prevent possible adverse events of increased 
workload [14–17]. This article contributes by measur-
ing the objective and subjective workload of the nurses 
through the implementation of webcam technology.

In preceding studies, there was conflicting evidence 
regarding the impact of webcams on nurses’ work. Joshi 
et  al. [7] ascertained in their earlier study that nurses 
spent a significant amount of time implementing the 
webcam, as well as communicating with parents about 

the technology. In their questionnaire-based study, Joshi 
et al. [7] found that these webcam-related actions caused 
disruption in the nursing workflow.

More recent evidence from Chant et al. [18] identified 
no negative impact on nursing workload. Kilcullen et al. 
[19] analysed on a single neonatal ward the staff percep-
tion of webcam use and identified concerns regarding the 
workload and technical problems. Another study did not 
find an association that the technology caused additional 
stress for nurses [6]. Furthermore, a rather critical atti-
tude of the nurses towards the webcam technology was 
evaluated. The interviewed nurses feared that webcams 
could increase the stress level for nurses and parents [5, 
6].

These conducted studies assessed the nurses’ perspec-
tive and webcam-related workload through qualitative 
and quantitative questionnaires. In order to evaluate the 
extent to which the nurses’ perceptions correspond to the 
actual workload caused by the webcams, further analy-
ses are necessary. The aim of this study was to record the 
actual, objective workload caused by the implementa-
tion of the technology and the subjective perception of 
the nurses’ workload. We analysed potential interrup-
tions, observed activities and the distribution of webcam 
activities across different shifts to investigate whether the 
technology was contributing to an increased workload 
for nurses. Given the results from the observation data, 
we considered the nurses’ subjective assessment of work-
load, in order to address the research question of how the 
integration of webcams within neonatal wards impacted 
nursing workload.

Methods
The data were collected as part of the Neo-CamCare 
study. The study group of Neo-CamCare was divided into 
various work packages and followed a mixed-methods-
approach containing different forms of data collection 
and focusing on different outcomes [20]. Neo-CamCare 
has been registered in the German Register of Clinical 
Studies (ID: DRKS00017755). Our work package used a 
study design that combines an observational study with 
a standardised diary questionnaire study during the same 
time period. The outcomes were independently assessed 
from other work packages of the Neo-CamCare study. 
The study took place on three neonatal intensive care 
units in two University Hospitals in Germany.

In the first Hospital, the study was conducted on two 
wards from 1 February 2021 to 31 July 2021; and in 
the second one it was conducted between 1 June 2021 
and 30 November 2021. All nurses working on the 
wards (n = 171) were invited to participate. 65 nurses 
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participated in the study. Informed consent was obtained 
from each participant.

Observation
The observation of the additional webcam-related work-
load for the nurses was collected in a passive obser-
vational study using a methodology based on those of 
Langhammer et al. and Sülz et al. [21, 22]. They assessed 
the workload of nurses through passive observation. For 
this purpose, observation intervals of a total of 120 min 
per observation day were utilized [21]. In order to ensure 
sufficiently time intervals during which webcam activities 
can take place, the observation block time in our study 
was set from 1h15  min to 1h30  min per nurse. During 
the study period, the participating nurses on the wards 
were accompanied in their daily work, and their activi-
ties were recorded in observation blocks. The nurses 
participating in the study were observed by students, 
who studied medicine, health economics or nursing sci-
ences. Thus, a basic understanding of medical processes 
and nursing activities can be assumed. At the beginning 
of the observation period, a digital workshop informed 
them about the study-related activities and content. In 
addition to that, they received the same manual provid-
ing guidance on the study and recording of the activities. 
The observers used tablet PCs and a self-modified soft-
ware application to record the nursing activities passively. 
The observers accompanied the nurses during their work 
and observed all tasks passively. Through this method-
ology, several different nurses could be observed during 
their shifts on one day on the ward. At the beginning of 
each shift, the observers recorded the pseudonyms of the 
nurses who had given their consent to participate. Sub-
sequently, a random observation sequence was gener-
ated by the software application. The observers recorded, 
for each activity, the exact starting time and end of the 
activities. The activities were classified into categories 
with a code assigned to each category (direct care, indi-
rect care, administration, webcam-related activities, care 
of another child (each nurse gets patients assigned at the 
beginning of the shift, if they perform activities on other 
patients, this code was selected) and other). The taxon-
omy of nursing tasks was based on Milligan et al. [23] and 
Pillay et al. [24]. It was modified for the German context 
and the webcam related activities were added for the 
study purpose. The task taxonomy was implemented in 
the software application to simplify the selection of the 
correct task category for the observers. If the observers 
were not confident with a selected coding, they could 
indicate this by adding a comment. The code for a web-
cam-related activity was always selected by the observers 
when the nurse was directly involved with the webcams. 
This includes switching the webcams on and off, as well 

as adjusting them or solving technical problems. Com-
munication with relatives of the patients regarding the 
webcams was also recorded as a webcam-related activity.

Questionnaires
At the beginning of the study, the participating nurses 
filled out a general questionnaire about demographic 
characteristics. If the participants were accompanied by 
an observer during data collection, they were asked every 
time to complete a questionnaire on the same observa-
tion day about the webcam-related additional workload. 
We developed the webcam related questions for the 
study (see Supplementary file 1) and pretested the ques-
tionnaire with nurses (n = 5). The nurses completed the 
questionnaire and provided feedback regarding the com-
prehension of the items and the overall questionnaire 
structure. 4-point item scales were used to assess the per-
ceived additional workload (0 [no additional workload]; 
1 [rather low]; 2 [rather high]; 3 [very high]).The internal 
reliability was assessed using Cronbach’s alpha (α = 0.81). 
For participating in the study, the nurses received 30€. As 
an incentive to complete the daily questionnaires over 
the study period, they received another payment of 10€ 
per 10 completed questionnaires.

Statistical analysis
StataMP 17 (StataCorp LLC.) was used to analyse the 
observation and questionnaire data. The observers had 
the opportunity to add comments if they were not confi-
dent with the selected coding. Accordingly, all comments 
were checked and the data were cleaned before the analy-
sis. Descriptive statistics were used to describe the data 
and answer the research question. In order to examine 
whether the questionnaires could be analysed on aggre-
gate, an ANOVA was conducted.

At one University Hospital, the observation started on 
1 February 2021, but in the first two weeks, there were 
technical problems with the tool. Therefore, only data 
from 15 February to 31 July were included in the analysis.

Results
Observation data
A total of 65 nurses participated in the study. The par-
ticipation rate in the study was 38.01%. Table 1 presents 
the characteristics of the study sample. The average 
age of all participating nurses was 32.41  years, with the 
youngest nurse being 21  years old and the oldest nurse 
being 61  years old. The majority of the nurses was 
female (96.92%), 26 to 35 years old (50.77%) and worked 
between one and five years in pediatric nursing (41.54%). 
For the age structure, a comparison of all nurses on the 
wards was possible; the age group of 18 to 25 years was 
proportionately more represented in the study sample.
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During the study period, the observers recorded 
2,031 h, distributed across 1,630 observation blocks. One 
block lasted on average 74.77 min. (median = 75.82 min.; 
modus = 75.13 min.; range = 0.2—139.52 min.). The block 
length varied because the observers adapted the passive 
observation to the nurses’ workflow in order to avoid 
abrupt termination of the block. 41.84% of the blocks 
took place in the early shift, 41.72% in the late shift and 
16.44% in the night shift (the early shift lasted from 6 
a.m. to 3 p.m., the late shift lasted from 1 p.m. to 8 p.m. 
and the night shift lasted from 8 p.m. to 7 a.m.).

Over the study period, a total of 333 webcam-activity 
codes were identified. 0.91% of all observed activities 
were webcam activities. The webcam related activities 
were distributed over 166 observation blocks. Out of the 
1,630 blocks, 504 blocks did not include children with 
a webcam attached, because only a subset of bed had 
a webcam attached, and a random sample of nurses 
were observed. This results in 1,126 webcam observa-
tion blocks and 504 non-webcam observation blocks. 
The share of blocks with webcam activities was 14.74%, 
excluding these 504 blocks where no webcam was 
attached to the incubator and therefore no webcam activ-
ity was possible.

In 78.92% of the webcam observation blocks, a maxi-
mum of two webcam activities were observed. In order 

to be able to evaluate the amount of work caused by the 
webcam system, the duration of the webcam activities is 
relevant. 3.93  h of webcam activities were identified in 
total during the study period. The average duration of 
one webcam activity is 42.51  s. 49.85% of all observed 
webcam activities lasted a maximum of 20 s. The maxi-
mal duration was 12  min. The number of webcams per 
observation block resulted from the availability of web-
cams on the wards and the number of patients with a 
webcam (e.g. depending on how many parents agreed to 
use the webcam).

Table 2 shows the distribution of time for the observed 
activities and the average time per activity. In Fig. 1 the 
distribution of time share per activity category is pre-
sented. The webcam activities accounted for the lowest 
percentage of observed minutes in all observation block 
categories. The lowest mean time expenditure of all activ-
ity categories was also observed for the webcam activi-
ties, independently from the number of webcams on the 
wards.

It can therefore be stated that the required time for 
webcam activities was relatively low. Nevertheless, a 
high number of webcam activities may lead to interrup-
tions in the work process. Therefore, we analysed the 
blocks with a high number of webcam activities in more 
detail:

Table 1  Sample characteristics (n = 65)

Study sample (n = 65) % All nurses
(n = 171)

% Absolute 
difference 
(in %)

Age
     18 to 25 years 14 21.54 18 10.53  + 11.01

     26 to 35 years 33 50.77 92 53.80 -3.03

     36 to 45 years 11 16.92 32 18.71 -1.79

     46 to 55 years 5 7.69 19 11.11 -3.42

     56 to 65 years 2 3.08 10 5.85 -2.77

Gender
     Female 63 96.92

     Male 2 3.08

Years working in pediatric nursing
     Less than 1 year 6 9.23

     1 to 5 years 27 41.54

     6 to 10 years 11 16.92

     More than 10 years 21 32.31

Years working on the ward
     Less than 1 year 14 21.54

     1 to 5 years 30 46.15

     6 to 10 years 9 13.85

     More than 10 years 12 18.46
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Analysis of the high‑frequency webcam blocks
The mean of webcam activities per observation block was 
2, therefore we defined high-frequency blocks as obser-
vation blocks who exceeded the mean (more than two 
webcam activities were observed per block).

21.08% of all webcam blocks were classified as high-
frequency blocks. In these blocks, 46.85% of all observed 
webcam activities took place, and the webcam activities 
accounted – at 12.43% – for the third-highest share of 
all activities conducted after the direct and indirect care 
activities. We could see that the webcam activities take 
on average 13.02 s less than in the other webcam blocks.

Compared to the shift distribution of the webcam 
blocks with a maximum of two webcam activities, a 
higher share of blocks in the late and night shifts in the 
high-frequency blocks was observed (shift distribu-
tion high frequency blocks: early shift = 20.00%; late 
shift = 54.29%; night shift = 25.71% vs. blocks with 
max. two webcam activities: early shift = 38.93%; late 
shift = 47.33%; night shift = 13.74%).

The nurses in the blocks with a high level of webcam 
activity did not execute fewer other care activities (the 
webcam activities were not included in the calculation). 
In the high-frequency blocks, the nurses performed on 
average 31 activities per block, whereas the average activ-
ity level in the other webcam blocks is 27 activities; in all 

observation blocks (with a webcam at the incubator), it 
is 22 activities per block. If we compare the distribution 
of the activity categories between the high-frequency and 
low-frequency blocks, direct and indirect care tasks per 
block were nearly equally distributed; the deviations for 
all task categories (except the webcam activities) did not 
exceed 3.5%.

The average mean time per activity in all observation 
blocks was 3.34  min (see Table  2). The care tasks that 
were executed before the webcam activities were on aver-
age 74  s shorter in the high-frequency webcam blocks 
than in the other webcam blocks. The activities per-
formed after the webcam task are 43.51 s shorter in the 
mean. To examine whether the nurses were more inter-
rupted in the high-frequency webcam blocks due to the 
higher percentage of webcam activities, the activities 
before and after a webcam task were analysed in compar-
ison to the webcam blocks with a maximum of two web-
cam activities. In the high-frequency blocks, for 64.1% of 
the webcam activities a different activity was performed 
before and after. In the other blocks, a different activ-
ity was performed 7.6% less frequently. This suggests 
that the nurses were not necessarily interrupted in their 
care tasks by the webcams, as they were doing some-
thing else before and after the webcam activity. The most 
frequently-executed activities after a webcam action 

Fig. 1  Distribution of time share per activity category
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in the high-frequency blocks were direct care (33.97%) 
and indirect care (29.49%). Therefore, we can state that 
no administrative tasks were inserted between webcam 
activities and the following activity. The nurses contin-
ued their workflow after a webcam activity. There was 
no clear indication for interruption due to the webcam-
related activities.

Questionnaire data
We collected 1,191 questionnaires from 65 nurses. The 
questionnaires in which the nurses did not complete the 
question about the additional workload caused by the 
webcams were excluded (n = 165). This results in 1,026 
questionnaires from 62 nurses for the data analysis. The 
ANOVA showed that there were no significant differ-
ences between the frequency of completed question-
naires for each ward, so that the survey can be evaluated 
on aggregate (F (2,59) = 1.7, p = 0.1916). On average, each 
nurse completed 16 questionnaires over the study period. 
The extent to which the nurses had additional workloads 
due to the webcams was rated as no additional work-
load in 82.16% of the daily questionnaires (mean = 0.212, 
SD = 0.501, n = 1,026). The nurses stated in 73.78% of 
the questionnaires that they had no contact with a web-
cam on the observed day. The comparison between the 
rating of the nurses who did not have direct webcam 

contact (mean = 0.078, SD = 0.338, n = 757) and those 
who had contact with a webcam on the observation day 
(mean = 0.6, SD = 0.667, n = 265) showed that the addi-
tional workload caused by webcams is rated higher by the 
nurses with direct contact. Nevertheless, the workload 
was still rated very low even if the nurses had direct web-
cam contact.

The nurses who stated that they had direct webcam 
contact (n = 265) were asked to evaluate how much addi-
tional workload they perceived through different web-
cam-related tasks (see Table  3). The highest workload 
was recorded as a result of switching webcams on and off, 
as well as the adjustment of the webcams at the incuba-
tor. The least additional workload was perceived through 
telephoning with relatives about webcam-related topics.

Ancillary analysis
The age group of participating nurses from 18 to 25 years 
was slightly overrepresented in comparison to all nurses 
working on the wards in the study (see Table 1). There-
fore, we conducted additional analyses with regard to 
the age groups of the nurses. When comparing the time 
taken for webcam activity per age group, we observed 
that older nurses, on average, required marginally more 
time for these tasks (mean for nurses aged between 46 to 
65 = 1.4  min per webcam activity vs. 0.62  min per web-
cam activity for nurses younger than 46). With regard 

Table 3  Perceived additional workload through webcam-related tasks

N Mean SD

Webcam-related activities

  Switching the webcams on and off and adjusting them 
at the incubator

- no additional workload 120 0.573 0.577

-rather low 124

-rather high 11

-very high 0

-missing 10

  Communication with relatives on the ward - no additional workload 195 0.264 0.508

-rather low 51

-rather high 8

-very high 0

-missing 11

  Communication with relatives through telephoning - no additional workload 206 0.149 0.433

-rather low 21

-rather high 7

-very high 0

-missing 31

  Technical problems - no additional workload 225 0.150 0.473

-rather low 20

-rather high 6

-very high 2

-missing 12
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to the additional perceived webcam workload, nurses 
aged between 46 to 55  years perceived the highest 
workload (mean = 0.279, SD = 0.451, n = 86), for nurses 
younger than 46 years the perceived workload was lower 
(mean = 0.217, SD = 0.516, n = 891). However, the lowest 
mean value was evaluated for the age group with nurses 
older than 55 years (mean = 0.02, SD = 0.143, n = 49).

Discussion
To the best of our knowledge, this study was the first to 
investigate the objective workload in combination with 
the perceived workload of nurses due to the use of web-
cams on neonatal wards.

The data showed a small amount of additional work 
caused by webcam technology, in terms of observed 
activities and time. Only in 14.74% of the observation 
blocks with minimum one webcam on the wards were 
webcam activities by the nurses detected. Furthermore, 
the time required by the webcam system is very low (see 
Table  2). The results of the observation data align with 
the findings from the studies conducted by Chant et  al. 
[18] and Kubicka et  al. [6], indicating a low additional 
workload through the implementation of webcams. The 
insights from our observational data can mitigate the 
concern raised by nurses in previous studies [6, 19], that 
a significantly higher workload would arise.

The detailed analysis of the activities before and after 
the webcam, as well as the comparison of the number of 
activities in the high-frequency blocks, did not clearly 
indicate a higher workload or increased interruptions in 
the workflow due to the higher number of webcam activi-
ties. However, the shorter duration of activities before 
and after the webcam activities in these blocks could be 
an indication that more webcam activities could shorten 
other care activities. Therefore, our data analysis could 
not completely rule out the possibility of interruptions 
caused by the webcam-related activities. Chant et al. [18] 
and Kubicka et al. [6] for example evaluated interruptions 
of the nursing workflow due to technical issues or phone 
calls from the parents. This was not evident in our obser-
vational data, but the assessment of perceived additional 
workload caused by technical problems was ranked as 
the second-highest value in workload in the question-
naire data. There is scope for further research to analyse 
webcam related interruptions of the workflow.

For the increased observation of high-frequency obser-
vation blocks in late and night shifts several explanations 
are conceivable. Visiting hours in hospitals are often in 
the morning and early afternoon, so that the use of the 
webcam technology increases in the evening and night. 
It is also possible that the nursing staff in late and night 
shifts have more capacity to deal with the webcams out of 
self-interest.

The questionnaire data confirmed that the nursing staff 
themselves did not perceive a high additional workload 
due to the webcams. The activity of switching the web-
cams on and off, as well as aligning them, was rated by 
the nursing staff as requiring the most supplementary 
work. These tasks could be integrated into the work 
routine. For example, it would be possible to switch the 
webcams on and off at the beginning of each shift or at a 
certain fixed time. By integrating the plannable webcam 
activities into the workflow, the perceived workload for 
the nursing staff with direct webcam contact could be 
further reduced. Future research should evaluate strate-
gies for a standardized integration of webcams into the 
nursing workflow.

The analysis of the questionnaires at individual nurse 
level showed that there are 27 of the 1,026 (2.63%) ques-
tionnaires in which the workload was rated high to very 
high. It is noticeable that 44.44% of these questionnaires 
were filled out by one person. The nurse completed a 
total of 21 questionnaires over the study period and indi-
cated a rather high to very high additional workload in 
57.14% of the questionnaires. It can be stated that, even if 
the aggregated workload is assessed as low, there may be 
individuals who perceive an additional burden in terms 
of their personal workload due to the webcams. Educa-
tion of the nursing staff and implementation strategies 
into the workflow could be beneficial towards reducing 
the additional workload for the nursing staff on the indi-
vidual level.

As the implementation of webcam technology has so 
far shown positive effects for the majority of patients and 
relatives, for example in terms of parental stress levels 
and feeling of reassurance   [5–7]  it could also improve 
the interaction between parents and nurses on the ward. 
The concern of parents evaluated by Le Bris et  al. [25] 
that a webcam could have negative impact on nurses 
and lead to more medical errors may be mitigated by our 
analysis, as both the objective time commitment and the 
perceived stress levels of the nurses were low.

Due to digitalization processes in the healthcare sector, 
technologies are constantly evolving, so further research 
must continue to monitor the relationship between 
nurses and technology.

Limitations
Our findings should be interpreted in the context of the 
study’s limitations. Passive observation can lead to erro-
neous entries by the observer. This risk was kept as low 
as possible through the training of the observers and 
the use of observers with medical knowledge, as well as 
the technical function of noting incorrect information 
as a comment in the observation tool. Furthermore, the 
observation is associated with the possibility of nurses 
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behaving differently than they would without being 
observed.

The methodological approach of the observational 
study was based on Langhammer et al. [21] and Sülz et al. 
[22]. They tested in their study the inter-rater reliability 
of the time recorded for each activity and found a high 
level of agreement between simultaneously collected data 
by pairs of observers. To establish an inter-rater reliability 
among the various observers in our study, all observers 
attended a digital information workshop about the study 
and received the same manual with guidelines on the 
observation and recording of activities.

With regard to the age structure on the wards, it can be 
stated that the study participants were younger. The age 
group from 18 to 25  years was slightly overrepresented 
in the study (see Table 1). Joshi et al. [7] ascertained that 
nurses with more work experience needed more time for 
webcam-related tasks. If we compare the different age 
groups in our study sample, we also noticed that older 
nurses on average needed marginally more time for these 
tasks.The younger nurses may have more intuitive access 
to technologies and were able to use them more quickly. 
The analysis of the questionnaire data with regard to 
the perceived webcam related workload supported this 
finding. The data showed that the highest mean was 
perceived from the nurses aged between 46 to 55 years. 
However, the lowest workload was perceived in the old-
est age group, although it should be acknowledged that 
this age group comprises only two nurses.

The webcam related questions of the questionnaire 
were developed for the study itself and we pre-tested 
them with five nurses. Thus, only limited conclusions can 
be drawn regarding the validity and reliability.

The nurses completed the questionnaire several times; 
therefore, only the first questionnaires were independ-
ent and some bias and fatigue effect may occur due to 
repeated completion of questionnaires. Another aspect 
is that only nurses and no physicians were included in 
the study, but data published so far state that nurses are 
mainly responsible for the use of the webcam in the work 
processes [7, 12], and consequently most affected by the 
additional workload, .

Implications for practice
The results indicated that, the use of webcam technology 
does not significantly increase the workload. Individual 
outliers may occur, but this does not result in increased 
workload or task reduction for nurses on the wards 
overall.

Therefore, from a managerial point of view there is no 
need to implement additional organisational measures, 
but managers need to raise awareness about the individ-
ual workload levels of nurses. Although the overall level 

of workload due to the webcam-related tasks was per-
ceived as low, there may be nurses who are more stressed 
by the technology and need some support. Through reg-
ular staff appraisals, managers can evaluate the individual 
additional workload and take it into account accordingly. 
Supplementary education programs can be provided for 
nurses who have more difficulties with the technology.

Conclusion
The recent pandemic situation has increased the impor-
tance of implementing new digital technologies in the 
hospital sector also. Multiple studies evaluated positive 
benefits of the webcam usage for neonatal patients on 
the parental perspective. For a successful implementa-
tion in standard care, it is highly important to consider 
the nursing perspective. The data analysis showed that 
the observed low workload is in line with the nurses’ 
perception of the additional webcam related workload. 
The evaluation indicated that a structured integration of 
plannable webcam-related activities into the workflow 
may be essential to reduce possible additional nursing 
workload. Thus, our results demonstrated that nurses 
may be encouraged to adopt and utilise the webcam tech-
nology, which could be a beneficial enhancement to neo-
natal care.
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