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Abstract

Background: Heart failure (HF) is a common chronic condition that affects over 26 million people worldwide. It is a progressive
and debilitating disease with a broad symptom profile, intermittently marked by periods of acute decompensation. People with
HF generally do not self-manage their condition well (eg, monitoring symptoms, taking medications regularly, physical activity,
etc). A better understanding of self-care activities and what factors may indicate deterioration is warranted.

Objective: The aim of this study was to determine the feasibility and acceptability of using wearable cameras to assess self-care
activities in people with HF. The study objectives were to (1) explore whether changes in self-care activities could be identified
prior to hospitalization and (2) determine the acceptability of wearable cameras to people with HF.

Methods: A total of 30 people recently diagnosed with HF wore a camera for a maximum of 30 days; the camera took a photo
every 30 seconds in the forward-facing direction. At the end of the study, all 30 participants were presented with 8 statements of
acceptability, scored on a 5-point Likert scale. To determine whether camera images could identify changes in self-care activities
and lifestyle risk factors before hospitalization, we analyzed images from participants (n=8) who were hospitalized during the
30-day study period. Images from the period immediately prior to hospitalization and a comparison were selected for each
participant. Images were manually coded according to 9 different event categories relating to self-care and lifestyle risk factors,
and events were compared between the 2 periods.

Results: The participants reported high acceptability for wearing the cameras, as most strongly agreed or agreed that they were
comfortable to wear (28/30, 93%) and easy to use (30/30, 100%). The results of the camera image analysis showed that participants
undertook fewer activities of daily living (P=.008) and were more sedentary (P=.02) prior to being hospitalized, compared to a
period nonadjacent to hospitalization.

Conclusions: Adults with HF were accepting of using a wearable camera for periods within a 30-day time frame. Wearable
cameras were a feasible approach for providing data on selected self-care activities and lifestyle risk factors for HF and offer the
potential to be a valuable tool for improving our understanding of self-care.

(JMIR Form Res 2023;7:e40536) doi: 10.2196/40536

KEYWORDS

heart failure; HF; life logging; self-management; cardiovascular disease; wearable devices; self management; self-care

JMIR Form Res 2023 | vol. 7 | e40536 | p. 1https://formative.jmir.org/2023/1/e40536
(page number not for citation purposes)

Askman et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

mailto:sanna.askman@hotmail.se
http://dx.doi.org/10.2196/40536
http://www.w3.org/Style/XSL
http://www.renderx.com/


Introduction

Heart Failure—A Public Health Problem
Heart failure (HF) is a progressive and debilitating condition
characterized by symptoms such as tachycardia, dyspnea, and
fatigue caused by insufficient pumping of blood from the heart
[1], which leads to hemodynamic and neurohormonal alterations
[2]. Worldwide, HF affects more than 26 million people [3],
and morbidity, mortality, and hospitalization rates remain high
[4]. Approximately 1%-3% of total health care costs in Western
Europe, North America, and Latin America are attributed to
HF, with most of these costs due to hospitalizations [3].
However, it is estimated that half to two-thirds of HF
hospitalizations are preventable [5]. One component of HF
management that is integral to reducing hospital admissions, as
well as decreasing the risk of mortality and maintaining quality
of life in people with HF, is effective patient self-care [6,7].

Self-care—A Key Feature in HF Treatment
Self-care refers to the day-to-day management of chronic
conditions by individuals to maintain wellness (physical and
mental) and control symptoms and illness progression. It refers
to a range of activities such as adhering to prescribed
medications, undertaking daily care activities (eg, blood glucose
monitoring, self-weighing, rehabilitation exercises, and toileting
activities), managing body weight (eg, reducing energy intake
and increasing physical activity), and managing a healthy dietary
intake (eg, limiting salt consumption) [8]. Despite the
importance of self-care, several studies have reported ineffective
practices such as poor symptom recognition and delayed
symptom reporting [9,10]. Additionally, nonadherence to
medications and positive lifestyle habits change is common,
with 60%-80% of people with HF failing to follow
recommendations [11,12].

The EuroHeart Failure Survey [13] showed that recall and
adherence to self-care advice in people living with HF were
poor but suggested that a detailed picture of their self-care could
help understand where the problems lie [13]. Health care
professionals, such as HF nurses, usually base their
understanding of self-care and subsequent advice on client
interviews, sometimes supplemented by nurse home visits.
However, this does not fully capture the daily activities and
challenges of people living with HF and may be subject to recall
bias [14]. Improving health care professionals' understanding
of an individual's self-care activities could optimize HF
management and reduce future hospital admissions [8].

Wearable Cameras—A Technology to Aid Self-care
Research and Interventions
Increasingly, technologies have been harnessed to better
understand and support self-care activities in people with a range
of health conditions. One such technology is visual
“life-logging,” which refers to the use of wearable cameras to
digitally capture everyday life activities through first-person
point-of-view images [15]. Wearable cameras offer benefits for
assessing self-care as they address some limitations of existing

techniques [14]. For example, the fact that a researcher is not
present during data collection is beneficial as it increases the
likelihood of obtaining an accurate description of the
participant’s behavior, and recall bias associated with self-report
is reduced [16,17]. Recent technological developments involving
prolonged battery time and miniaturization of the cameras have
allowed this technology to be used for research on sedentary
behavior and physical activity [18-20], as well as dietary habits
[21-23]. A scoping review of evidence on the use of wearable
cameras in self-care research found that they are predominantly
used to capture health-related behaviors (eg, dietary intake and
exercise) but not specific activities important in chronic disease
self-care (eg, taking medication and self-weighing) [24].
Indicating potential for use in self-care interventions, wearable
cameras have been used as a memory aid for people with
Alzheimer disease and cognitive impairment, and in
rehabilitation training for people with acquired brain injury
[25-27].

In summary, wearable cameras may offer a potential tool to
assist HF management. An enhanced picture of an individual’s
self-care activities could augment existing health care services
and provide new avenues for interventions. However, as no
studies have used wearable cameras in people with HF for this
purpose, the feasibility of detecting specific self-care activities
using images from wearable cameras and acceptability in this
population need to be determined.

Study Aim
The aim of this study was to determine the feasibility and
acceptability of using wearable cameras to assess self-care
activities in people with HF. The study objectives were to (1)
explore whether changes in self-care activities and lifestyle risk
factors could be identified prior to hospitalization and (2)
determine the acceptability of wearable cameras to people with
HF.

Methods

Study Design
This study was part of a larger prospective observational pilot
study that aimed to determine the feasibility and acceptability
of using wearable cameras and point-of-care testing to assess
self-care activities and identify periods of decompensation in
people with HF. The study involved 30 people diagnosed with
HF who wore a wearable camera for a maximum of 30 days
and underwent point-of-care testing and self-assessed symptom
scoring twice a week during the study period (Figure 1). In this
study, we report on the feasibility of using wearable camera
images to identify changes in self-care activities and lifestyle
risk factors between the period immediately prior to
hospitalization (T1) and a comparison period (T2) for
participants who were readmitted to hospital during the 30-day
study period (n=8). The acceptability of wearable cameras to
all participants (N=30) is also reported. The feasibility of
point-of-care testing is reported elsewhere [28].
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Figure 1. The Narrative Clip wearable camera.

Study Population, Recruitment, and Setting
Participants were recruited from a single-center HF outpatient
clinic at a tertiary hospital in Melbourne, Australia. Inclusion
criteria were newly diagnosed HF (New York Heart Association,
functional class II or III) outpatients, older than 18 years, able
to read and understand English, and treated with medication.
Participants were approached by a cardiologist or a trained
researcher during outpatient clinics and asked to participate.
Those who agreed were contacted by a researcher from Deakin
University, who explained the study and undertook screening
to determine eligibility. Eligible participants were scheduled
for a baseline assessment, at which time a written consent was
obtained.

Study Procedures
Participants were asked to wear the Narrative Clip camera
(Figure 1) on their shirts during waking hours over a maximum
period of 30 days. The Narrative Clip camera is a small wearable
life-logging camera that automatically takes an image in the
forward-facing direction every 30 seconds. At the baseline
assessment, participants were informed on how to attach the
camera to their shirt and charge it overnight. Participants were
asked to carry out their regular activities during the study period;
no advice to modify lifestyle behavior was given by the research
team. Medical history, demographic data, and physical
measurements were obtained at the baseline assessment. The
research team visited participants twice weekly during the study
period to download images, at which time participants were
given the opportunity to delete images. Physical parameters
were also monitored at the twice-weekly visits; the results were
reported elsewhere [28]. At the end of the study period, a short
interview was conducted with each participant to ask about their
experience using a wearable camera.

Data Collection and Analysis

Self-care Activities—Event Detection
As this study aimed to determine the feasibility of using
wearable cameras, the analysis was exploratory and descriptive
in nature. As highlighted above, this analysis focused on only

those (n=8) participants who were readmitted to hospital during
the 30-day study period. Images from at least 2 days
immediately prior to hospitalization (T1) were a requirement
for inclusion in this analysis. The comparison period (T2) for
each participant was at least 2 days the same days of the week
as T1 and selected depending on when in the study the
participant was hospitalized (2 weeks before hospitalization or
2 weeks after discharge).

Images from the selected days for each participant were
sequentially reviewed and coded by 1 author (SA) who had
received training from 2 authors (RM and RN) experienced with
camera image review. Many images were similar; therefore,
images were scanned until a unique event (an image capturing
an event of interest) was observed.

The research team developed categories for the events of interest
after reviewing published literature on self-care and lifestyle
risk factors [8]. The following 9 categories were identified: (1)
sedentary behaviors—sit and eat, sit and screen (eg, television
and computer), and sit and other tasks (eg, doing crosswords
and reading); (2) physical activity (eg, cleaning, gardening, and
walking); (3) activities of daily living (ADL; eg, cooking or
washing); (4) presence of packaged foods; (5) weight
monitoring; (6) other activities (eg, going to church); (7)
shopping; (8) driving; and (9) taking medication. An event was
determined by a sequence of 5 or more images (equating to 2
minutes) except for events in categories that were not time
sensitive (eg, the presence of packaged foods, weight
monitoring, and taking medication); these only required 1 image.

All unique events were coded into these categories using an
Excel worksheet (Microsoft Corporation), and the image
reference was noted for ease of future reference. For example,
the image in Figure 2, showing a participant using an iron, would
be coded as ADL. Events were coded into a single category
except for images displaying the presence of packaged foods,
which could occur alongside an activity category (eg, ADL and
cooking). The Excel worksheet contained information about
the number of unique events in each category per day for each
participant but did not capture time spent on the activities.
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Figure 2. Example wearable camera image (participant using an iron).

Acceptability
To assess acceptability, participants were presented with 8
statements to determine their perceptions of wearing the camera,
including personal feelings, its utility, and technical issues. A
0-4 Likert-type scale (0=strongly disagree, 1=disagree,
2=neutral, 3=agree, and 4=strongly agree) was used to measure
to what extent the participants agreed with the statements.

Statistical Analysis
All data were exported from Excel to SPSS version 27 (IBM
Corporation). The number of coded events from the 2 periods
(T1 and T2) were tested for normal distribution using the
Kolmogorov-Smirnov test. Thereafter, two-tailed paired sample
t tests were used for comparison; significance level was at .05.

Ethical Considerations
Ethical approval was obtained from the Human Research Ethics
Committee at Deakin University (HREC/16/MH/55) and the
Western Health Human Research Ethics Committee (2016.071).
The participants received information about the study through
a patient information sheet and verbal explanation from the
research team. They were informed that they could leave the
study at any time (but data collected to that point would be
retained for analysis). All participants had an opportunity to ask
questions about the study before they gave written informed
consent. During the study, participants were given the

opportunity to delete images downloaded from their wearable
camera. On completing the study, participants received a AU
$40 (US $28) voucher.

Results

Participant Characteristics
Of the 30 participants involved in the study, 10 (33%) were
readmitted to hospital during the 30-day study period (Table
1).

Of the 10 participants readmitted to hospital with an
exacerbation of HF, 2 (20%) did not wear the camera in the
days prior to hospitalization and therefore did not meet the
inclusion criteria for this analysis; thus, data from 8 participants
were included. From these 8 participants, a total of 44 days of
camera data were selected, and on average, 1000 images per
day were available for each participant (total=44,000 images).
For 6 participants, 6 days of camera data were analyzed,
consisting of 3 days immediately prior to admission (T1) and
3 days from 2 weeks before hospitalization (T2). Moreover, 2
participants were hospitalized 2 days after the study commenced,
and therefore only 4 days of camera data were analyzed for
these participants—the 2 days immediately prior to admission
(T1) and 2 days from 2 weeks after discharge (T2). All analyses
included images from at least one weekday and a weekend day.
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Table 1. Characteristics of the study participants (N=30).

Hospitalized (n=10, 33%)Not hospitalized (n=20, 66%)All participants (N=30)Characteristics

80.5 (73-87)73.0 (66-82)77 (67-83)Age (years), median (IQR)

Sex, n (%)

6 (60)12 (60)18 (60)Male

4 (40)8 (40)12 (40)Female

NYHAa class, n (%)

3 (30)7 (35)10 (33)II

7 (70)13 (65)20 (66)III

Years since HFb diagnosis, n (%)

5 (50)12 (60)18 (60)≤5

1 (10)2 (10)3 (10)5-10

2 (20)5 (30)7 (23)10-20

2 (20)0 (0)2 (7)>20

aNYHA: New York Heart Association.
bHF: heart failure.

Identified Events
Across all images selected for this analysis, 904 unique events
were identified. Of these 904 events, 432 (48%) were sedentary
behavior events, such as sitting or lying down, and 275 (30%)
were activities of daily living, such as ironing or cooking.
Physical activity events (eg, gardening) that occurred in the
home environment (n=61, 7%) were more common than those

outside the home (n=10, 1%; Table 2); however, 3 participants
generated 75% (46/61) of home-based physical activity events.
Of the 10 physical activity events that occurred outside the
home, 1 (10%) was categorized as strenuous as the participant
was exercising at a gym, and 9 (90%) were categorized as
discrete walking events. No images in this analysis revealed
participants monitoring their weight.

Table 2. Total events identified in each category (N=904).

Comparison period (T2) (n=540,
60%), n (%)

Immediately prior to hospitalization
(T1) (n=364, 40%), n (%)

Events identified, n (%)Event category

243 (45)189 (52)432 (48)Sedentary behavior

186 (34)89 (24)275 (30)ADLa (at home)

34 (6)27 (7)61 (7)Physical activity (at home)

26 (5)19 (5)45 (5)Driving

25 (5)14 (4)39 (4)Medication

10 (2)11 (3)21 (2)Shopping

12 (2)9 (2)21 (2)Packaged foods

4 (1)6 (2)10 (1)Other physical activities (outside home)

0 (0)0 (0)0 (0)Weight monitoring

aADL: activities of daily living.

Differences in Events Immediately Prior to
Hospitalization (T1) and the Comparison Period (T2)
From the 904 events identified, 364 (40%) were in T1 and 540
(60%) in T2. In T1, participants had fewer unique events of
sedentary behavior and ADLs compared to T2, indicating that
they may have been sedentary for longer continuous periods of
time prior to hospitalization. The number of medication events

was lower in T1 (n=14) compared to T2 (n=25), and events
relating to physical activities outside the home, shopping, and
the presence of packaged foods were about the same across the
2 periods. Of the event categories, only sedentary behavior
events (mean 23.6 vs 30.4 events; t=–3.11, P=.08) and ADL
events (mean 11.1 vs 23.6 events; t=–3.70, P=.01) were
significantly different between T1 and T2 (Table 3).
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Table 3. Unique events in each category and comparison by time period.

P valuet testComparison period (T2; n=540),
mean (SD)

Immediately prior to hospitalization
(T1; n=364), mean (SD)

Category

.02–3.1130.38 (10.39)23.63 (5.71)Sedentary behavior

.01–3.7023.25 (17.12)11.13 (8.64)ADLa (at home)

.06–2.1984.25 (3.65)3.38 (4.00)Physical activity (at home)

.23–1.313.25 (3.15)2.38 (2.56)Driving

.054–2.313.13 (2.95)1.75 (1.67)Medication

.780.281.25 (1.04)1.38 (1.41)Shopping

.50–0.701.5 (1.51)1.13 (1.36)Packaged foods

.450.800.5 (0.76)0.75 (1.16)Other physical activities (outside home)

——b0.000.00Weight monitoring

aADL: activities of daily living
bNot available.

Acceptability
All participants (N=30) were presented with 8 statements of
acceptability, scored on a 5-point Likert scale. Overall,

participants reported high acceptability for wearing the cameras
(Table 4).
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Table 4. Statements to assess acceptability of the wearable cameras (N=30) obtained by means of interviews.

Value, n (%)Statement

The wearable camera is easy to use

29 (96.7)Strongly agree

1 (3.3)Agree

0 (0)Neutral

0 (0)Disagree

0 (0)Strongly disagree

I feel comfortable when using the camera

25 (83.3)Strongly agree

3 (10.0)Agree

2 (6.7)Neutral

0 (0)Disagree

0 (0)Strongly disagree

I feel comfortable when other people ask me about the camera

26 (86.7)Strongly agree

2 (6.7)Agree

2 (6.7)Neutral

0 (0)Disagree

0 (0)Strongly disagree

I remember to wear my camera every day

16 (53.3)Strongly agree

12 (40.0)Agree

2 (6.7)Neutral

0 (0)Disagree

0 (0)Strongly disagree

I initiate good behavior while wearing the camera

17 (56.7)Strongly agree

12 (40.0)Agree

1 (3.3)Neutral

0 (0)Disagree

0 (0)Strongly disagree

I like to use new technology

6 (20.0)Strongly agree

15 (50.0)Agree

8 (26.7)Neutral

1 (3.3)Disagree

0 (0)Strongly disagree

I have privacy when using the camera

6 (20.0)Strongly agree

24 (80.0)Agree

0 (0)Neutral

0 (0)Disagree

0 (0)Strongly disagree
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Value, n (%)Statement

The camera can help people like me in the future

10 (33.3)Strongly agree

18 (60.0)Agree

2 (6.7)Neutral

0 (0)Disagree

0 (0)Strongly disagree

Discussion

Principal Results
This study sought to determine the feasibility and acceptability
of wearable cameras to assess self-care activities and lifestyle
risk factors in people with HF. Overall, the technology was
considered feasible for better understanding self-care; however,
technical issues warrant future attention. The technology was
also acceptable to participants.

Feasibility of Using Wearable Cameras
We demonstrated the feasibility of using wearable cameras to
collect data on self-care activities and lifestyle risk factors.
Differences in the number of events were observed between the
days immediately prior to hospitalization and 2 weeks before
or after hospitalization. While we identified a range of self-care
activities and lifestyle risk factors, one feasibility issue was the
absence of images of people self-weighing—a common HF
self-care practice. This absence could indicate that the study
participants did not practice self-weighing or that the
forward-facing direction of the camera did not capture the floor
scale. Alternatively, as people with HF are typically advised to
self-weigh in the morning after toileting, participants may not
be wearing the camera during this activity.

Some technical issues warrant discussion. Images were captured
every 30 seconds throughout the day, which resulted in
approximately 1000 images per participant per day. For this
study, we manually reviewed images, which was extremely
time-consuming. The quality of the images was mixed, with
some images blurred or masked by clothing; thus, we could not
code all images due to that lack of clarity. These issues will
likely be resolved with technology improvements and participant
training protocols. For example, technical solutions and machine
learning techniques can review large quantities of data, detect
patterns, and filter images into categories for easy recognition
and analysis. We are currently applying these techniques to our
entire image database.

Acceptability
Acceptability for using wearable cameras was high for all
participants, with most indicating the devices were comfortable
to wear and easy to use. While participants self-reported that
they thought wearable cameras were acceptable, it was evident
from the data that not all participants wore the camera as
instructed (during waking hours) every day. While we did not
analyze our data to understand this, it could suggest that
wearable cameras are only acceptable to participants at certain
times of the day or during certain activities.

Comparison With Previous Research
The high level of acceptability observed in this study was
consistent with findings from previous research on older adults
older than 65 years with mild cognitive impairment [25]. We
also showed that wearable camera images can be used to provide
information on sedentary behaviors and physical activities in
people with HF, which aligns with previous research on adult
university workers [18-20] and children aged 11-13 years [29].
This is the first study, to our knowledge, to use wearable
cameras to detect medication practices.

Strengths and Limitations
The major strength of this study was the novelty of using
wearable cameras to observe self-care activities in people with
HF. To the best of our knowledge, this is the first study to apply
this technology for this purpose. This study resulted in a rich
data source, which provided an objective measure of self-care
in people with HF. There were limitations to this study. Firstly,
a small number of participants was used for analysis; however,
as mentioned above, that number of participants yielded 44,000
images for review. Secondly, the time spent in some self-care
activities, such as physical activity, is important to understand.
In this study, we coded specific events but did not capture the
time spent in each activity. Future studies could use automated
image processing to analyze the time spent in each activity.
Finally, another limitation is that only 1 researcher coded the
images, and the intrarater reliability was not assessed; the results
need to be considered with this in mind. Future studies should
consider 2 or more coders or using automated techniques to
code images.

Implications for Clinical Practice
Wearable cameras offer the potential to help medical and allied
health staff better tailor health education for people living with
HF. To illustrate, newly diagnosed people with HF might wear
a camera for 3-7 days. Automated processing could select or
filter images to be rapidly reviewed by a health care
professional. These insights into an individual’s self-care
practices could then be used to facilitate conversations at
outpatient clinics to improve behaviors. Images and
conversations might capture misconceptions about self-care
advice, such as continuing to add salt to food or purchasing
packaged foods that contain added salt. Patient review of images
might also increase awareness and motivation for participation
in self-care behaviors by providing measures through which
progress is tracked. Personalized support driven by the images
could be delivered via a user’s smartphone [30]. Moreover, data
from wearable cameras could be triangulated with data from
cardiac monitors (eg, Holter) or wearable devices (eg, wearable
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blood pressure monitor or smartwatch) to provide a more holistic
and comprehensive view of an individual’s HF condition.
Collectively, these data could be used to inform or support
clinical decision-making.

Conclusions
Adults with HF were accepting of using a wearable camera for
periods within a 30-day time frame. Wearable cameras were a

feasible approach for providing data on selected self-care and
lifestyle behaviors for HF. The use of wearable cameras offers
the potential to augment clinical practice by tailoring future
education for people living with HF; however, issues related to
data collection and analysis need to be addressed to improve
their utility for this purpose.

Acknowledgments
This study was funded by the Heart Foundation (Vanguard Grant #101348). The funding agency had no role in the study design,
conduct of the study, data analysis, and interpretation.

The authors would like to acknowledge the staff at Western Health with recruitment and all participants who were involved in
this study.

Conflicts of Interest
None declared.

References

1. Millane T, Jackson G, Gibbs CR, Lip GY. ABC of heart failure. Acute and chronic management strategies. BMJ 2000 Feb
26;320(7234):559-562 [FREE Full text] [doi: 10.1136/bmj.320.7234.559] [Medline: 10688565]

2. Muiesan ML, Paini A, Agabiti Rosei C, Bertacchini F, Stassaldi D, Salvetti M. Current Pharmacological Therapies in Heart
Failure Patients. High Blood Press Cardiovasc Prev 2017 Jun 27;24(2):107-114. [doi: 10.1007/s40292-017-0194-3] [Medline:
28349441]

3. Ponikowski P, Anker SD, AlHabib KF, Cowie MR, Force TL, Hu S, et al. Heart failure: preventing disease and death
worldwide. ESC Heart Fail 2014 Sep;1(1):4-25 [FREE Full text] [doi: 10.1002/ehf2.12005] [Medline: 28834669]

4. Page K, Marwick TH, Lee R, Grenfell R, Abhayaratna WP, Aggarwal A, National Heart Foundation of Australia. A
systematic approach to chronic heart failure care: a consensus statement. Med J Aust 2014 Aug 04;201(3):146-150. [doi:
10.5694/mja14.00032] [Medline: 25128948]

5. Maisel A, Barnard D, Jaski B, Frivold G, Marais J, Azer M, et al. Primary results of the HABIT Trial (heart failure assessment
with BNP in the home). J Am Coll Cardiol 2013 Apr 23;61(16):1726-1735 [FREE Full text] [doi: 10.1016/j.jacc.2013.01.052]
[Medline: 23500322]

6. Lainscak M, Blue L, Clark AL, Dahlström U, Dickstein K, Ekman I, et al. Self-care management of heart failure: practical
recommendations from the Patient Care Committee of the Heart Failure Association of the European Society of Cardiology.
Eur J Heart Fail 2011 Feb 23;13(2):115-126 [FREE Full text] [doi: 10.1093/eurjhf/hfq219] [Medline: 21148593]

7. McMurray J, Adamopoulos S, Anker SD, Auricchio A, Böhm M, Dickstein K, ESC Committee for Practice Guidelines.
ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure 2012: The Task Force for the Diagnosis
and Treatment of Acute and Chronic Heart Failure 2012 of the European Society of Cardiology. Developed in collaboration
with the Heart Failure Association (HFA) of the ESC. Eur Heart J 2012 Jul;33(14):1787-1847. [doi: 10.1093/eurheartj/ehs104]
[Medline: 22611136]

8. Gardetto N. Self-management in heart failure: where have we been and where should we go? JMDH 2011 Mar:39. [doi:
10.2147/jmdh.s8174]

9. Bui AL, Fonarow GC. Home monitoring for heart failure management. J Am Coll Cardiol 2012 Jan 10;59(2):97-104 [FREE
Full text] [doi: 10.1016/j.jacc.2011.09.044] [Medline: 22222071]

10. Segan L, Nanayakkara S, Mak V, Kaye D. Enhancing self-care strategies in heart failure through patient-reported outcome
measures. Intern Med J 2018 Aug 07;48(8):995-998. [doi: 10.1111/imj.13977] [Medline: 30133978]

11. Davis EM, Packard KA, Jackevicius CA. The pharmacist role in predicting and improving medication adherence in heart
failure patients. J Manag Care Spec Pharm 2014 Jul;20(7):741-755. [doi: 10.18553/jmcp.2014.20.7.741] [Medline: 24967527]

12. van der Wal MH, Jaarsma T. Adherence in heart failure in the elderly: problem and possible solutions. Int J Cardiol 2008
Apr 10;125(2):203-208. [doi: 10.1016/j.ijcard.2007.10.011] [Medline: 18031843]

13. Lainscak M, Cleland JG, Lenzen MJ, Nabb S, Keber I, Follath F, et al. Recall of lifestyle advice in patients recently
hospitalised with heart failure: a EuroHeart Failure Survey analysis. Eur J Heart Fail 2007 Nov 30;9(11):1095-1103. [doi:
10.1016/j.ejheart.2007.08.001] [Medline: 17888721]

14. Nourse R, Cartledge S, Tegegne T, Gurrin C, Maddison R. Now you see it! Using wearable cameras to gain insights into
the lived experience of cardiovascular conditions. Eur J Cardiovasc Nurs 2022 Oct 14;21(7):750-755. [doi:
10.1093/eurjcn/zvac053] [Medline: 35714119]

JMIR Form Res 2023 | vol. 7 | e40536 | p. 9https://formative.jmir.org/2023/1/e40536
(page number not for citation purposes)

Askman et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://europepmc.org/abstract/MED/10688565
http://dx.doi.org/10.1136/bmj.320.7234.559
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10688565&dopt=Abstract
http://dx.doi.org/10.1007/s40292-017-0194-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28349441&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1002/ehf2.12005
http://dx.doi.org/10.1002/ehf2.12005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28834669&dopt=Abstract
http://dx.doi.org/10.5694/mja14.00032
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25128948&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(13)00687-6
http://dx.doi.org/10.1016/j.jacc.2013.01.052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23500322&dopt=Abstract
https://onlinelibrary.wiley.com/doi/10.1093/eurjhf/hfq219
http://dx.doi.org/10.1093/eurjhf/hfq219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21148593&dopt=Abstract
http://dx.doi.org/10.1093/eurheartj/ehs104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22611136&dopt=Abstract
http://dx.doi.org/10.2147/jmdh.s8174
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(11)04612-2
https://linkinghub.elsevier.com/retrieve/pii/S0735-1097(11)04612-2
http://dx.doi.org/10.1016/j.jacc.2011.09.044
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22222071&dopt=Abstract
http://dx.doi.org/10.1111/imj.13977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30133978&dopt=Abstract
http://dx.doi.org/10.18553/jmcp.2014.20.7.741
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24967527&dopt=Abstract
http://dx.doi.org/10.1016/j.ijcard.2007.10.011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18031843&dopt=Abstract
http://dx.doi.org/10.1016/j.ejheart.2007.08.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17888721&dopt=Abstract
http://dx.doi.org/10.1093/eurjcn/zvac053
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35714119&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


15. Bush V. As we may think. The Atlantic. URL: http://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/
303881/ [accessed 2023-02-10]

16. Shiffman S, Stone AA, Hufford MR. Ecological momentary assessment. Annu Rev Clin Psychol 2008 Apr;4(1):1-32. [doi:
10.1146/annurev.clinpsy.3.022806.091415] [Medline: 18509902]

17. Raento M, Oulasvirta A, Eagle N. Smartphones. Sociological Methods & Research 2009 Feb 01;37(3):426-454. [doi:
10.1177/0049124108330005]

18. Doherty AR, Kelly P, Kerr J, Marshall S, Oliver M, Badland H, et al. Using wearable cameras to categorise type and context
of accelerometer-identified episodes of physical activity. Int J Behav Nutr Phys Act 2013 Feb 13;10(1):22 [FREE Full text]
[doi: 10.1186/1479-5868-10-22] [Medline: 23406270]

19. Kelly P, Doherty A, Berry E, Hodges S, Batterham AM, Foster C. Can we use digital life-log images to investigate active
and sedentary travel behaviour? Results from a pilot study. Int J Behav Nutr Phys Act 2011 May 20;8(1):44 [FREE Full
text] [doi: 10.1186/1479-5868-8-44] [Medline: 21599935]

20. Kerr J, Marshall SJ, Godbole S, Chen J, Legge A, Doherty AR, et al. Using the SenseCam to improve classifications of
sedentary behavior in free-living settings. Am J Prev Med 2013 Mar;44(3):290-296. [doi: 10.1016/j.amepre.2012.11.004]
[Medline: 23415127]

21. Cowburn G, Matthews A, Doherty A, Hamilton A, Kelly P, Williams J, et al. Exploring the opportunities for food and
drink purchasing and consumption by teenagers during their journeys between home and school: a feasibility study using
a novel method. Public Health Nutr 2015 Apr 15;19(1):93-103. [doi: 10.1017/s1368980015000889]

22. O'Loughlin G, Cullen SJ, McGoldrick A, O'Connor S, Blain R, O'Malley S, et al. Using a wearable camera to increase the
accuracy of dietary analysis. Am J Prev Med 2013 Mar;44(3):297-301. [doi: 10.1016/j.amepre.2012.11.007] [Medline:
23415128]

23. Gemming L, Rush E, Maddison R, Doherty A, Gant N, Utter J, et al. Wearable cameras can reduce dietary under-reporting:
doubly labelled water validation of a camera-assisted 24 h recall. Br J Nutr 2014 Nov 28;113(2):284-291. [doi:
10.1017/s0007114514003602]

24. Maddison R, Cartledge S, Rogerson M, Goedhart NS, Ragbir Singh T, Neil C, et al. Usefulness of Wearable Cameras as
a Tool to Enhance Chronic Disease Self-Management: Scoping Review. JMIR Mhealth Uhealth 2019 Jan 03;7(1):e10371
[FREE Full text] [doi: 10.2196/10371] [Medline: 30609985]

25. Gelonch O, Ribera M, Codern-Bové N, Ramos S, Quintana M, Chico G, et al. Acceptability of a lifelogging wearable
camera in older adults with mild cognitive impairment: a mixed-method study. BMC Geriatr 2019 Apr 16;19(1):110 [FREE
Full text] [doi: 10.1186/s12877-019-1132-0] [Medline: 30991948]

26. Hodges S, Williams L, Berry E, Izadi S, Srinivasan J, Butler A, et al. SenseCam: A Retrospective Memory Aid. 2006
Presented at: UbiComp 2006: Ubiquitous Computing; September 17-21; Orange County, CA, USA p. 177-193. [doi:
10.1007/11853565_11]

27. Woodberry E, Browne G, Hodges S, Watson P, Kapur N, Woodberry K. The use of a wearable camera improves
autobiographical memory in patients with Alzheimer's disease. Memory 2015 Feb 17;23(3):340-349. [doi:
10.1080/09658211.2014.886703] [Medline: 24528204]

28. Cartledge S, Maddison R, Vogrin S, Falls R, Tumur O, Hopper I, et al. The Utility of Predicting Hospitalizations Among
Patients With Heart Failure Using mHealth: Observational Study. JMIR Mhealth Uhealth 2020 Dec 22;8(12):e18496 [FREE
Full text] [doi: 10.2196/18496] [Medline: 33350962]

29. Signal LN, Smith MB, Barr M, Stanley J, Chambers TJ, Zhou J, et al. Kids'Cam: An Objective Methodology to Study the
World in Which Children Live. Am J Prev Med 2017 Sep;53(3):e89-e95. [doi: 10.1016/j.amepre.2017.02.016] [Medline:
28455122]

30. Doherty A, Williamson W, Hillsdon M, Hodges S, Foster C, Kelly P. 2013 Presented at: Proceedings of the 4th International
SenseCam & Pervasive Imaging Conference; November 18-19, 2013; San Diego, California, USA p. 60-67. [doi:
10.1145/2526667.2526677]

Abbreviations
ADL: activities of daily living
HF: heart failure

JMIR Form Res 2023 | vol. 7 | e40536 | p. 10https://formative.jmir.org/2023/1/e40536
(page number not for citation purposes)

Askman et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
http://www.theatlantic.com/magazine/archive/1945/07/as-we-may-think/303881/
http://dx.doi.org/10.1146/annurev.clinpsy.3.022806.091415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18509902&dopt=Abstract
http://dx.doi.org/10.1177/0049124108330005
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-10-22
http://dx.doi.org/10.1186/1479-5868-10-22
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23406270&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-44
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-8-44
http://dx.doi.org/10.1186/1479-5868-8-44
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21599935&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2012.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23415127&dopt=Abstract
http://dx.doi.org/10.1017/s1368980015000889
http://dx.doi.org/10.1016/j.amepre.2012.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23415128&dopt=Abstract
http://dx.doi.org/10.1017/s0007114514003602
https://mhealth.jmir.org/2019/1/e10371/
http://dx.doi.org/10.2196/10371
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30609985&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-019-1132-0
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-019-1132-0
http://dx.doi.org/10.1186/s12877-019-1132-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30991948&dopt=Abstract
http://dx.doi.org/10.1007/11853565_11
http://dx.doi.org/10.1080/09658211.2014.886703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24528204&dopt=Abstract
https://mhealth.jmir.org/2020/12/e18496/
https://mhealth.jmir.org/2020/12/e18496/
http://dx.doi.org/10.2196/18496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33350962&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2017.02.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28455122&dopt=Abstract
http://dx.doi.org/10.1145/2526667.2526677
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Mavragani; submitted 25.06.22; peer-reviewed by J Schwartz, S Hurst, S Fenton; comments to author 09.11.22; revised
version received 17.12.22; accepted 05.01.23; published 17.02.23

Please cite as:
Askman S, Löf M, Maddison R, Nourse R
Feasibility and Acceptability of Wearable Cameras to Assess Self-care in People With Heart Failure: Pilot Study
JMIR Form Res 2023;7:e40536
URL: https://formative.jmir.org/2023/1/e40536
doi: 10.2196/40536
PMID:

©Sanna Askman, Marie Löf, Ralph Maddison, Rebecca Nourse. Originally published in JMIR Formative Research
(https://formative.jmir.org), 17.02.2023. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2023 | vol. 7 | e40536 | p. 11https://formative.jmir.org/2023/1/e40536
(page number not for citation purposes)

Askman et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2023/1/e40536
http://dx.doi.org/10.2196/40536
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

