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Background  
Ecological momentary assessment (EMA) as a real-time data collection method can 
provide insight into the daily experiences of family caregivers. 

Purpose  
This systematic review aimed to synthesize studies involving EMA completed by family 
caregivers of adults with chronic conditions. 

Methods  
A systematic search was conducted within six databases for articles published from the 
inception of the database through September 2023. We extracted the characteristics of 
the included studies and data on EMA-specific methods to determine the quality of the 
included studies. 

Results  
A total of 12 studies involving EMA completed by family caregivers of adults with chronic 
conditions were identified, with almost all studies focused on caregivers of persons with 
Alzheimer’s or dementia-related conditions. The average compliance rate across the 
included studies was 75%, below the recommended rate. In addition, most of the 
included studies did not collect the family caregivers’ daily activities and care contexts in 
their responses (i.e., affect, stress, well-being, care demand, and fatigue) to the EMA 
prompts. 

Discussion  
This review showed that using EMA to collect information on family caregivers of adults 
with chronic health conditions appeared feasible and acceptable. However, the 
methodology or design of using EMA to collect caregiver information in this population 
is still preliminary. The limited number of existing studies that have used EMA to capture 
the daily experiences of family caregivers does not provide key information that could 
improve understanding of caregivers’ emotional experiences and well-being in real-life 
situations. We identified gaps in the literature that warrant additional EMA studies for 
this population. 

INTRODUCTION 

Informal caregivers (e.g., spouses and children of care re-
cipients) provide critical and ongoing social, emotional, 
and instrumental support to their adult family members 
with chronic health conditions.1,2 Although caregiving can 
be rewarding,3,4 studies have found that caring for an adult 
with chronic conditions is associated with increased psy-
chological distress, lower quality of life, and diminished 
participation in meaningful and personally valued activi-
ties.5‑9 

Family caregivers often encounter challenges in their 
caregiving situations.10 They tend to delay or place a low 
priority on taking care of themselves,11,12 which can 
worsen their health and well-being.13 These effects on 
caregivers can ultimately have a negative impact on care 
recipients. Studies have shown that psychological distress 
among family caregivers related to caregiving was associ-
ated with poorer outcomes for the care recipient, includ-
ing increased depressive symptoms, anxiety, and behavioral 
problems and poorer functioning and quality of life.14,15 

Therefore, it is essential to understand how these caregiv-
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ing experiences affect the physical and mental health and 
well-being of these caregivers to develop and strengthen 
interventions that support them. 

The daily experiences of family caregivers, including 
those of adults with chronic health conditions, often fluctu-
ate in response to changes in care demands, situations, and 
activities.16 Ecological momentary assessment (EMA) cap-
tures these day-to-day changes at different moments17,18 

and therefore has the potential to enhance the sensitivity 
of data collected from caregivers. EMA, or experience sam-
pling method (ESM), is a data collection method that in-
volves frequent and repeated assessment of momentary ex-
periences in an individual’s natural environment over a 
defined time.19,20 EMA collects a representative sampling 
of the respondents’ experiences under different circum-
stances to measure fluctuations in behaviors, emotions, 
and thoughts over time.21 

Researchers using EMA generally send brief surveys to 
participants’ mobile devices (e.g., smartphone) at several 
random or predetermined times a day to check their in-the-
moment experiences in certain situations (e.g., a specific 
location or social companion).21‑24 Typically, EMA notifi-
cations prompt participants to respond immediately (i.e., 
within minutes) to survey questions.25 Participants can ac-
cess and complete surveys through a preprogrammed appli-
cation or a web link to an online platform. 

EMA has a number of advantages. It assesses behaviors, 
emotions, and thoughts in the moment and in the social 
and environmental context in which the behaviors occur. 
This produces ecologically valid data that are less influ-
enced by retrospective recall bias compared to traditional 
daily self-report measures, which are generally completed 
at the end of the day or even after several days. EMA also 
facilitates the exploration of temporal relationships among 
variables (e.g., psychological states and situations), reveals 
frequency and patterns of daily fluctuations in individuals’ 
experiences under different circumstances over time, and 
measures the effects of psychosocial interventions.26‑28 

The benefits of EMA also include its potential to increase 
the accuracy of participant-reported outcomes compared to 
traditional methods of identifying changes in response to 
an intervention.16,29‑32 With EMA, respondents cannot ac-
cess or alter their previous answers, and data have shown 
that in-the-moment reports of activities and behaviors are 
more accurate than retrospective reports.33 Likewise, stud-
ies have shown that EMA-based evaluations of the effects of 
psychosocial interventions were more sensitive to change 
than retrospective self-report questionnaires or one-time 
daily diaries.27 

Previous systematic reviews have identified and summa-
rized studies that used EMA as a data collection method for 
outcomes of interventions for specific populations, such as 
people with major depressive disorders34 and middle-aged 
and older adults.35 Findings from these previous system-
atic reviews support the feasibility and acceptability of us-
ing EMA as a data collection method in several populations. 
To our knowledge, no systematic reviews have been con-
ducted to summarize studies using EMA completed by fam-
ily caregivers of adults with chronic health conditions.36,37 

This systematic review, therefore, aims to synthesize stud-
ies that involved EMA completed by family caregivers of 
adults with chronic health conditions. 

METHODS 

This systematic review was conducted and reported accord-
ing to the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guideline.38 

SEARCH STRATEGY 

We identified relevant articles by searching six electronic 
databases (Academic Search Premier, CINAHL, EMBASE, 
PsycINFO, PubMed, and SCOPUS) from the date of incep-
tion of each database through September 15, 2023. To iden-
tify potentially relevant publications involving EMA, we 
constructed our queries for title and abstract screening us-
ing Boolean combinations of the following key search 
terms: (“ecologic* momentary assessment” OR “electronic 
momentary assessment” OR “momentary data” OR “expe-
rience sampling” OR EMA OR ESM OR “ambulatory assess-
ment*”) AND (“caregiv*” OR “carer*” OR “informal care*” 
OR “family care*”). To identify additional potentially ap-
propriate studies, we manually searched reference lists of 
selected articles, relevant scoping or systematic reviews, 
and related review articles identified in the databases. 

ELIGIBILITY CRITERIA 

We used the following inclusion criteria to select studies: 
(a) EMA methods completed by family caregivers of adults 
with chronic conditions; (b) report of EMA outcomes of 
caregivers’ self-reported activities, behaviors, emotions, or 
well-being; and (c) written in English and published in a 
peer-reviewed journal with full text available. Studies were 
excluded if they (a) were case reports, studies with a sample 
size less than ten, study protocols, qualitative studies only, 
dissertations, conference abstracts, book chapters, com-
mentaries, conceptual papers, review articles, or secondary 
analyses of an original study using EMA methodology (i.e., 
duplicates in terms of population, methodology, and EMA 
outcomes); (b) collected data through end-of-day daily di-
aries, which involves surveying participants once a day for 
several days39; (c) included only proxy-reported EMA out-
comes of care recipients or reports of care recipients’ be-
haviors from caregivers’ perspectives; or (d) involved care 
recipients who were not adults or were related to parenting 
children with chronic health conditions. 

DATA EXTRACTION AND QUALITY ASSESSMENT 

We extracted characteristics of the included studies into a 
table, including publication information, study design, and 
purpose of the study, demographics of participants (i.e., 
family caregivers), description of interventions (if applic-
able), EMA methods and measures, compliance rate, and 
relevant findings. We used items from the Checklist for 
Reporting EMA Studies (CREMAS) to determine the qual-
ity of the included EMA studies. CREMAS was developed 
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to enhance the reliability, efficacy, and interpretation of 
findings from studies involving EMA.40 The CREMAS items 
for this review included device/technology used, number of 
rating questions/items asked, frequency of daily prompts, 
duration (i.e., number of days) of prompt monitoring, total 
number of prompts, prompt design (i.e., fixed or random 
intervals), and rate of compliance with EMA prompts.40 

STUDY SELECTION PROCESS 

We conducted a two-phase screening process of the re-
trieved articles. In the first phase, we reviewed titles and 
abstracts of all retrieved articles to determine whether they 
fulfilled eligibility requirements. In the second phase, we 
downloaded and reviewed the full text to verify information 
in abstracts that suggested the article met eligibility cri-
teria. Two authors (AH and HKY) conducted both phases 
independently to minimize the exclusion of any relevant 
articles that met eligibility criteria. We used EndNote 20 
(bibliographic software) to manage retrieved articles and 
eliminate duplicates. After identifying the final number of 
eligible articles for assessment, two authors (LAM and HKY) 
used CREMAS to evaluate the quality of each article. The 
authors discussed all disagreements related to the selection 
of studies or appraisal of quality until they reached a con-
sensus. 

RESULTS 

SELECTION OF STUDIES 

The flow diagram in Figure 1 describes the study selection 
process and the results of the literature search and data 
extraction. A total of 671 articles were identified through 
database searching, and an additional 22 were identified 
using the reference list from a scoping review.37 After re-
moving 355 duplicates, we disqualified another 157 articles 
due to the research design, types of publication, or because 
they were not appropriate for systematic review. We 
screened 181 articles identified through title and abstract 
screening and excluded 159 of these because they did not 
meet eligibility criteria. We read the full text of 22 articles 
to assess their eligibility for inclusion and excluded ten 
of these for the following reasons: four16,41‑43 were sec-
ondary data analyses of articles already included in the cur-
rent review and had the same EMA methodology, partici-
pants and outcome measures; three29,44,45 used the daily 
diary method; one was a case series with a sample size less 
than ten46; one involved focus group discussion to address 
issues related to EMA,18 and one included caregivers who 
were mainly parents and grandparents.47 A total of 12 stud-
ies met the eligibility criteria for the present review. 

CHARACTERISTICS OF THE INCLUDED STUDIES 

The main characteristics of the 12 included studies are 
summarized in Table 1. Of the 12 included articles, six17,

25,48‑51 were descriptive studies, two52,53 were comparative 
(observational) studies, two used a pretest–posttest de-
sign,54,55 and two56,57 were randomized controlled trials 

(RCTs). Only one57 examined the efficacy (sense of compe-
tence and mastery, perceived stress, depression, and anx-
iety) of an EMA-based intervention (EMA self-monitoring 
and personalized feedback sessions with a coach). The total 
number of caregiver participants included was 461, with a 
range from 15 to 76 participants. The mean age of the care-
givers was 65.3 years. The proportion of female caregivers 
included in the studies ranged from 61.3% to 96%, with 
a mean of 78.1%. The ratio of spousal caregivers to child 
caregivers was 3.8:1. 

Ten studies involved EMA completed by family care-
givers of people with Alzheimer’s disease or dementia,17,

25,29,44,48,52,54‑57 one involved EMA completed by family 
caregivers of people with cancer50; and one involved care-
givers of people with Alzheimer’s and other chronic ill-
nesses.49 Seven studies included caregivers who were either 
the spouse or child of the care recipient,17,50‑52,54‑56 four 
studies25,49,53,57 involved spousal caregivers only, and one 
study did not report the family relationships of caregivers 
to care recipients.48 

Using CREMAS, studies were evaluated considering their 
characteristics and EMA methods (i.e., device/technology 
used; prompt design; frequency of daily prompts; duration 
of prompt monitoring; and compliance rate). To give 
prompts for EMA data collection, studies used smartphones 
(automatic signaling, n = 2),50,56 personal digital assistants 
(PDAs, n = 4),25,49,52,57 tablet/iPad (n = 1),17 email (n = 1),51 

and phone calls (n = 1).53 Three studies did not mention the 
use of any device to prompt caregiver participants to com-
plete surveys.48,54,55 Five of the 12 studies gave caregivers 
prompts at time-contingent or prescheduled times48,50,51,

53,56 and five used random or semi-random prompts.17,25,

49,52,57 Three studies instructed participants to complete 
questions via pencil-and-paper at fixed times each day.48,

54,55 Four studies48,51,54,55 featured retrospective re-
sponses and one17 was considered event contingent. The 
caregivers received an average of six prompts per day, with 
a range from two to ten daily prompts. Study durations var-
ied from 1 day to 12 weeks, with a mean duration of 15 days. 
The average number of EMA prompts was 76.6 with a range 
from 3 or 4 to 304 prompts. Given that one study54 did 
not report the rate of compliance with EMA prompts, the 
average compliance rate with EMA prompts for the eleven 
studies was 75% (standard deviation = 11%), with individual 
study rates ranging from 59% to 92.7%. The average num-
ber of questions requested for the caregiver participants to 
answer through EMA was 16.5, ranging from 1 to 43 in each 
assessment. The outcomes reported by family caregivers in 
EMA included: affect or mood,25,48‑50,53,56,57 stress,25,51,52,

54‑56 well-being,53,57 care demand,52 and fatigue.52 

DISCUSSION 

This systematic review identified 12 studies that used EMA 
methods completed by family caregivers of adults with 
Alzheimer’s or dementia (ten), with cancer only (one), and 
with multiple health conditions (one) and reported study-
specific outcomes (e.g., affect, stress, well-being, care de-
mand, and fatigue). The 12 included studies focused mainly 
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Figure 1. PRISMA Flow Diagram of Study Selection Process        

on family caregivers of adults with Alzheimer’s disease and 
dementia highlighting a gap in the literature, which indi-
cates a need for EMA studies of family caregiver popula-
tions in which care recipients have other specific chronic 
conditions, such as amyotrophic lateral sclerosis, severe in-
tellectual disability, and serious mental illness. Such in-
vestigations are needed as the experiences of family care-
givers may differ in response to the unique daily demands 
and activities involved in caring for a person with a specific 
chronic condition (i.e., condition-specific needs). 

A majority of the included studies adhered to the EMA 
method items from CREMAS. Studies involving EMA con-
ducted before smartphones were widely available often pro-
vided prompts and collected data using PDAs or tablets/
iPads. All EMA studies published after 2020 used smart-
phone-based EMA, which is thought to capture the patterns 
and fluctuations of each caregiver’s experience more accu-
rately. However, most of the included studies did not col-
lect the daily activities and care contexts of the family care-
givers in their responses to the EMA prompts. 

The nature of the relationship between caregivers and 
care recipients (e.g., a care recipient’s spouse versus their 
child), the age of caregivers, and the involvement of other 
family members in the home are crucial factors that can af-
fect caregiver burden and emotions. In addition, the time-
of-day data are collected (morning versus evening, when 
care recipients may exhibit sundown syndrome behaviors) 
is likely to produce variable responses. Therefore, it is im-
portant for future studies involving EMA to compare and 
evaluate the burden or emotions of varied groups of care-
givers at different times of day, as well as to investigate in-
teractions between caregivers and care recipients over time 
and to predict and monitor treatment response. 

The number of surveys per day, as well as the number 
of days that data were collected, varied among the included 
studies. One study collected data for 1 day only, and par-
ticipants were asked to complete the questionnaire three 
to four times in one day,52 a design that does not align 
with the longitudinal nature of EMA. Caregivers often serve 
their family members in long-term situations, however, 
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Table 1. Characteristics of the Included Studies      

Reference; 
Country 

Design; Purpose 
of the study 

Caregivers: 
Sample size; 
Age; Female; 
Relationship 

EMA 
methodology: 
frequency, 
duration, and 
design of prompts 

EMA 
measures; 
Compliance 
rate 

Relevant findings 

EMA Studies Completed by Family Caregivers of People with Alzheimer’s Disease, Dementia, or related disorders 

Caplin et 
al.56; USA 

RCT; Examined 
the effects of a 
24-week 
aerobic exercise 
training 
program on 
daily 
psychological 
processes and 
occurrence of 
stressors in 
sedentary 
caregivers of 
persons with 
Alzheimer’s 
disease or 
dementia 
related 
disorders. 
Current study 
was a secondary 
analysis of data 
collected during 
the RCT. 

N=56; 
Mean 
age=61.4±6.3; 
Female (n=45, 
80.4%) 
Caring for a 
spouse (n=28, 
50%) or parent 
(n=28, 50%), 
estimated from 
the original 
study; 

Mobile devices 
(i.e., iPhone) with 
links to a Qualtrics 
online survey 
questionnaire. 
6 EMAs per day 
for 7 consecutive 
days, 2 weeks 
prior to 
randomization, 
and in the final 
week of the RCT. 
Each morning 
assessment was 
delivered 30 min 
after reported 
wakeup time. The 
remaining 5 EMAs 
were signal 
contingent and 
variable time 
based, with first 
sent a minimum of 
2 h from morning 
signal in five equal 
blocks until 30 min 
before bedtime. 

Positive affect 
(5 items), 
negative affect 
(7 items), 
sense of 
control (1 
item), 
rumination (1 
item), 
self-reported 
stressor (1 
item) 
Of the 42 (i.e., 
6x/day for 7 
days) EMAs 
delivered to 
participants 
during the 
final week of 
the RCT, an 
average of 
37.2 (SD = 4.2; 
range 18 to 
42) were 
completed, 
representing a 
completion 
rate of 89%. 

Family caregivers in 
the exercise group 
had significantly 
larger 
improvements in all 
EMA measures, 
with increases in 
positive affect and 
sense of control, 
and decreases in 
negative affect and 
rumination. 

Fonareva et 
al.52; 
USA 

Comparative; 
Compared EMA 
results of stress-
related 
measures in 
research and 
home settings 
between 
caregivers and 
non-caregivers 
of persons with 
Alzheimer's 
disease or 
fronto-temporal 
dementia. 

N=18; 
Mean 
age=66.4±7.8; 
Female (n=16, 
89%); 
Caring for a 
spouse (n=14, 
77.8%) or 
parent (n=4, 
22.2%); 
Non-caregivers 
(n=23) 

PDA (Dell® Axim 
x51v running 
Microsoft® 
Windows Mobile 
6.1) 
3-4 semi-random 
prompts on a 
single day, during 
participants’ 
wakeful hours. 

Perceived 
stress, coping 
with current 
situation, 
mindfulness, 
situational 
demand, and 
fatigue (1 item 
each) 
Compliance 
rate: 85% 

The testing 
environment had a 
differential effect 
on caregivers and 
non-caregivers for 
the ratings of 
perceived stress 
(p<.01) and 
situational demand 
(p=.01). Caregivers 
reported higher 
perceived stress at 
home than in the 
research center 
(p=.02), and non-
caregivers reported 
greater situational 
demand in the 
research center 
than at home 
(p<.01). 

Pickering et 
al.51; USA 

Descriptive; 
Examined risk 
and protective 
factors for 
abusive and 
neglectful 
behavior during 
daily caregiving 
among family 
caregivers of 
persons with 
Alzheimer’s 
disease and 

N=50; 
Mean 
age=61.4±6.3; 
Female (n=46, 
93%); 
Caring for a 
spouse (n=15, 
29%), a parent 
(n=30, 60%), or 
other (n=5, 
11%) 

Online diary 
surveys sent via E-
mail for 21 
consecutive days, 
twice per day. 
The emails were 
sent on a fixed 
time schedule at 
7am and 7pm each 
day. 

Abusive 
behaviors (6 
items), 
neglectful 
behaviors (3 
items), 
primary 
stressors (9 
items), 
disruptions in 
daily routine 
(1 item), hours 
spent together 

Significant risk 
factors included 
disruptions in daily 
routine and stress 
of the caregiver 
related to 
behavioral 
symptoms of the 
care recipient. 
Participating 
together in a 
meaningful activity 
two times per day 

The use of ecological momentary assessment for family caregivers of adults with chronic conditions: A syst…

Health Psychology Research 5



Reference; 
Country 

Design; Purpose 
of the study 

Caregivers: 
Sample size; 
Age; Female; 
Relationship 

EMA 
methodology: 
frequency, 
duration, and 
design of prompts 

EMA 
measures; 
Compliance 
rate 

Relevant findings 

related 
dementia. 

(1 item), 
engaging in 
self-care (1 
item), pleasant 
social 
interactions (1 
item), 
instrumental 
support (1 
item). 
Compliance 
ratea = 79% 
(831/1,050) 
On average, 
each 
participant 
provided 16 
days of data 

was a significant 
protective factor 
against neglectful 
behavior. 

Potts et 
al.17; UK 

Descriptive; 
Evaluated user 
engagement and 
responses to 
EMA questions 
through 
reminiscence in 
caregivers of 
persons with 
dementia as 
well as those 
receiving care. 

N=28; 
Mean age= 
67±13; 
Female (n= 22, 
79%); 
Caring for a 
spouse (n=22, 
79%), a parent 
(n=4, 14%), or 
other (n=2, 7%) 

Over a 12-week 
period, 
participants used 
an iPad to engage 
with InspireD, an 
app developed for 
reminiscence by 
persons with 
dementia and their 
caregivers. 
Questions were 
only displayed 
when the app was 
already in use, 
with roughly 1 
question asked for 
every 10 app 
interactions. 

Over the 
12-week trial 
period, the 
EMA 
questions 
were 
presented at 
random, while 
individuals 
were using the 
app. 
During use of 
the app, one of 
5 questions 
from the 
Mutuality 
Scale was 
randomly 
selected and 
presented to 
the user. 
Completion 
rate of 
caregivers was 
63.2% (192/
304). 

Most questions 
were presented late 
morning, late 
afternoon, and after 
dinner. 
Questions that 
were presented in 
the evening had the 
lowest dismissal 
rate. 
After reminiscing 
with personal 
media (e.g., 
personal photos), as 
compared to 
generic photos or 
music, questions 
were significantly 
less likely to be 
answered. 

Poulin et 
al.49; USA 

Descriptive; 
Examined 
whether helping 
behavior in a 
caregiving 
context 
promoted well-
being in 
caregivers of 
spouses with 
various chronic 
illnesses, 
including 74% 
with memory-
related illness. 

N=73; 
Mean 
age=71.5±10.6; 
Female (n=46, 
63%); 
Caring for a 
spouse (n=73, 
100%) 

Over a period of 7 
days, participants 
carried a Palm 
Pilot, programmed 
to beep at random 
(~ 3-hr) intervals 
during waking 
hours (about 5 
time/day). 

Positive affect 
(4 items), 
negative affect 
(7 items) 
Other 
questions 
related to 
active help and 
supervision 
were also 
included. 
Compliance 
rateb = 65% 

Active helping 
predicted greater 
caregiver positive 
affect, when 
controlling for 
certain factors. This 
was more evident 
among caregivers 
who felt 
interdependent 
with their spouse. 

Rullier et 
al.53; France 

Comparative; 
Examined the 
validity of EMA 
in elderly 
persons with or 

N=15; 
Mean 
age=72.7±7.2; 
Female (n=12, 
80%); 

Telephone 
interviews (EMA) 
5x/day for 4 
consecutive days. 
Phone calls were 

Well-being, 
sadness, 
loneliness, 
anxiety, and 
tiredness on a 

Validity of using 
EMA with elderly 
couples was 
demonstrated with 
an overall high 
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Reference; 
Country 

Design; Purpose 
of the study 

Caregivers: 
Sample size; 
Age; Female; 
Relationship 

EMA 
methodology: 
frequency, 
duration, and 
design of prompts 

EMA 
measures; 
Compliance 
rate 

Relevant findings 

without 
cognitive 
impairment and 
their spouses. 

Caring for a 
spouse (n=15, 
100%) 

made at fixed 
intervals 
approximately 
every 3 hours 
during waking 
hours. 

5-point Likert 
scale. 
Also asked to 
describe 
behavior, 
physical 
environment, 
and social 
company at 
the time of the 
call. 
Spousal 
caregivers in 
the cognitive 
impairment 
group had an 
average 
response rate 
of 71.5%. 

compliance rate and 
no fatigue effects. 

van 
Knippenberg 
et al.25; 
Netherlands 

Descriptive; To 
examine 
feasibility and 
usability of ESM 
among spousal 
caregivers of 
persons with 
dementia. 

N=31; 
Mean 
age=70.3±6.1; 
Female (n=19, 
61.3%); 
Caring for a 
spouse (n=31, 
100%) 

PsyMate; 10 
random prompts/
day for 6 
consecutive days 

A 43-item 
questionnaire: 
positive affect 
(4 items), 
negative affect 
(8 items), self-
esteem (4 
items), 
physical well-
being (4 
items), plus 
additional 
questions 
regarding 
current 
activity, social 
company, 
location, and 
important 
events since 
previous alert. 
Response rate 
to the alerts 
was 78.8% 
(1466/1860), 
mean = 
49.1±5.9. 

The compliance and 
acceptability 
findings indicate 
ESM to be a feasible 
method for use with 
spousal caregivers 
of persons with 
dementia. 

van 
Knippenberg 
et al.16; 
Netherlands 

RCT; To examine 
the 
effectiveness of 
an experience 
sampling 
method (ESM) 
based 
intervention 
(“Partner in 
Sight”) for 
spousal 
caregivers of 
persons with 
dementia. 
3 arms: ESM 
self-monitoring, 
including 
personalized 
feedback; ESM 

N=76; 
Mean 
age=72.1±8.4; 
Female (n=51, 
67%); 
Caring for a 
spouse (n=76, 
100%) 

PsyMate (a PDA-
like device); 10 
random prompts/
day, 3 consecutive 
days/week for 6 
weeks. Collected 
data and provided 
ESM-derived 
feedback. 
During 3 
consecutive days 
pre and post 
intervention the 
ESM was used as 
an assessment 
tool. 

Positive affect 
(4 items), 
negative affect 
(8 items), self-
esteem (4 
items), 
physical well-
being (4 
items). 
Additional 
questions 
asked about 
current 
context 
including 
social 
company, 
activities, 
location, and 

At post-
intervention, the 
intervention group 
with feedback 
showed decreases 
in momentary 
negative affect 
compared to the no 
feedback (p=.007) 
and control groups 
(p=.001). Both 
intervention groups 
showed an increase 
in retrospective 
sense of 
competence 
(p=.001 and p<.05, 
respectively) and a 
decrease in 
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Reference; 
Country 

Design; Purpose 
of the study 

Caregivers: 
Sample size; 
Age; Female; 
Relationship 

EMA 
methodology: 
frequency, 
duration, and 
design of prompts 

EMA 
measures; 
Compliance 
rate 

Relevant findings 

self-monitoring 
without 
feedback; care 
as usual. 

important 
events. 
Compliance 
rate was 
76.4% 

perceived stress 
(p=.004) at 2-month 
follow-up. 

Wuttke-
Linnemann 
et al.54; 
Germany 

Pre-Post; 
Examined the 
effects of an in-
home 
psychosocial 
intervention on 
psychobiological 
stress in daily 
life among 
persons with 
dementia and 
their and family 
caregivers 
(dyads). 

N=24; 
Mean 
age=67.8±10.7; 
Female (n=20, 
83%); 
Caring for a 
spouse (n=20) 
or parent (n=4) 

Momentary 
subjective stress 
(paper-and-pencil), 
as well as saliva 
samples (cortisol 
(sCort), alpha-
amylase (sAA)) 
were collected 
from dyads before 
and after each 
home visit as well 
as 6x/day (fixed 
times) for 2 days at 
the beginning and 
end of the 
intervention. 

Single item 
visual analog 
scale to assess 
momentary 
subjective 
stress. 
Compliance 
rate was not 
reported. 

For caregivers, self-
reported stress 
decreased with 
increasing number 
of home visits, and 
was lower, along 
with sCort, at the 
end of each session. 
Caregivers 
reported lower 
stress throughout 
the day at the end 
of the intervention. 

Wuttke-
Linnemann 
et al.55; 
Germany 

Pre-Post; 
Examined 
feasibility of 
psychobiological 
stress measures 
and evaluated 
treatment 
trajectories in 
day clinic and 
daily life among 
persons with 
dementia and 
family 
caregivers 
(dyads). 

N=40; 
Mean 
age=63.9±13.1; 
Female (n=31, 
77.5%); 
Caring for a 
spouse (n=24) 
or parent 
(n=16) 

Momentary 
subjective stress 
(paper-and-pencil), 
as well as saliva 
samples (cortisol 
(sCort), alpha-
amylase (sAA)) 
were collected 
from dyads 6/day 
(fixed times) for 2 
days at the 
beginning and end 
of the day clinic 
treatment. In 
addition, hair 
samples for 
cortisol 
concentrations 
(HCC) were 
collected at 
admission, 
discharge, and 
6-month follow-
up. 

Single item 
visual analog 
scale to assess 
momentary 
subjective 
stress. 
For the 
subjective 
stress ratings, 
a total of 948 
were available 
(65.3% 
completeness), 
a proxy for 
compliance 
rate. 

Psychobiological 
evaluation was 
feasible. The 
subjective ratings of 
stress and HCC 
were more feasible 
and acceptable 
compared to the 
2-day pre/post 
saliva samples. 

Zawadzki et 
al.48; USA 

Descriptive; 
Examined how 
engagement in 
self-oriented 
activities 
predict 
momentary 
affective well-
being during 
everyday life for 
caregivers of 
persons with 
Alzheimer’s. 

N=25; 
Mean 
age=63.2±11.4; 
Female (n=24, 
96%) 

Caregivers 
completed (paper-
and-pencil) the 
Positive and 
Negative Affect 
Schedule (PANAS) 
and Pleasant 
Events Schedule-
AD (PED-AD) 4x/
day (fixed 
schedule) for 2 
weeks. 

PANAS; 
Positive affect 
(10 items), 
negative affect 
(10 items). 
PED-AD; 
Frequency of 
engagement in 
common self-
oriented 
activities (20 
items) 
Out of a total 
of 1,400 
prompts, 
participants 
provided some 
data at 1,298 
moments. 

Engaging in a range 
of activities, with 
more frequency, 
predicted better 
affect. 
More social or 
active activities 
predicted more 
positive affect, 
while only social 
activities were 
related to negative 
affect. 
Greater diversity 
and frequency of 
activities at 
previous moment 
(i.e., prompt) was 
associated with a 
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Reference; 
Country 

Design; Purpose 
of the study 

Caregivers: 
Sample size; 
Age; Female; 
Relationship 

EMA 
methodology: 
frequency, 
duration, and 
design of prompts 

EMA 
measures; 
Compliance 
rate 

Relevant findings 

Participants 
averaged 
51.92 
assessments 
(SD=9.50, 
range=15–56), 
for a 
compliance 
level of 92.7%. 

greater likelihood 
of experiencing 
negative affect in 
the subsequent 
moment. A higher 
level of negative 
affect at prior time 
point was linked to 
a decrease in both 
diversity and 
frequency of 
activities at next 
moment. 

EMA Studies Completed by Family Caregivers of People with Cancer 

Shaffer et 
al.50; USA 

Descriptive; 
Examined 
feasibility of 
EMA among 
cancer 
caregivers and 
the use of EMA 
data to 
understand 
affective 
correlates of 
caregiver 
depressive 
symptoms. 

N=25; 
Median 
age=54, 
range=22-75; 
Female (n=17, 
68%); 
Caring for a 
spouse (n=16), 
parent (n=3), or 
other (n=6). 

Smartphone; EMA 
survey prompts 
sent via text 8x/
day for 7 
consecutive days. 
Prompts were 
delivered 
randomly within a 
stratified schedule 
of eight 1.5-hour 
windows during 
waking hours. 

EMA survey to 
assess affect 
(arousal, 
valence), 20 
items 
Completion 
rate was 59% 
(762/1,286) 

Participant 
feedback was 
generally positive, 
and majority 
indicated that the 
surveys did not 
affect their mood. 
An increased 
occurrence of 
depressive 
symptoms in 
caregivers was 
associated with 
higher negative 
affect and reduced 
positive affect, but 
was not related to 
fluctuations in 
affect. 

none of the included studies tracked the caregivers’ expe-
rience using EMA for more than 12 weeks. Therefore, these 
studies may provide limited insight into the changing expe-
riences and their impact on the emotional experiences and 
well-being of the caregivers across an extended period. 

One study collected EMA assessment data only when 
the participants were using the app on an iPad.17 As a re-
sult, the participants’ responses reflected only their activ-
ities while they were using the iPad, which may not rep-
resent their responses when doing other activities or at 
different times of the day. Remote health data collection 
technology can help overcome this limitation by facilitating 
investigation of EMA measures using electronically acti-
vated recorder-observed behavioral data58 such as heart 
rate and blood pressure collected using smartwatches worn 
by caregivers. For example, a study using this technology 
prompted caregivers to complete a short survey (i.e., deliver 
EMAs) about their current situation and its antecedents, 
such as care recipients’ behaviors, when smartwatches de-
tected that the caregiver had an abnormally high heart 
rate.59 Examining the self-reported intensity and variabil-
ity of caregivers’ positive and negative emotions across 
caregiving contexts using EMA will help clinicians better 
understand coping among caregivers, which has important 
implications for developing interventions that can improve 

the quality of the relationships between caregivers and care 
recipients. 

Three studies used a paper and pencil format to collect 
data for 4 to14 days.48,54,55 These studies did not provide 
daily sound notifications of prompts but requested that 
participants complete a paper and pencil questionnaire 
every 2 to 3 hours during the day.48,54,55 These methods for 
the submission and collection of data introduced the pos-
sibility that participants forgot to complete questionnaires, 
retrospectively completed them based on recall, or adjusted 
their previous responses before submission. The authors of 
these studies acknowledged the limitations of these tradi-
tional assessment approaches. 

Nine (75%) of the included studies provided no more 
than six signal prompts per day, which is the suggested 
maximum considered appropriate to avoid overburdening 
participants.60 Although no gold standard exists, compli-
ance rates (rates of participant compliance with EMA 
prompts) of at least 80% have been recommended.61 Pre-
vious systematic reviews of EMA studies in other popu-
lations have found that the average compliance rate with 
EMA prompts across studies was lower than the recom-
mended rate, ranging from 71% to 78.4%.40,61 In this re-
view, the mean and standard deviation compliance rate 
across the included studies was 75±11%, ranging from 59% 
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to 92.7%. Since compliance with EMA protocols may be af-
fected not only by prompting designs (e.g., frequency and 
duration) but also by participant characteristics,61,62 fur-
ther studies are needed to consider these factors in the de-
sign of EMA protocols. Based on the response rate identi-
fied in this systematic review, the use of EMA in research 
involving caregivers of adults with chronic conditions is 
feasible and acceptable. However, repeated measurement 
may lead to changes in participants’ responses (i.e., prac-
tice effect), and none of the included studies addressed this 
possibility. 

This review also found few experimental studies involv-
ing EMA-based interventions for family caregivers of adults 
with chronic conditions. Of the 12 studies included in the 
current review, only one57 involved EMA-based interven-
tions. Findings from this study indicated that EMA-based 
interventions may help family caregivers improve the man-
agement of their daily lives and their health and well-be-
ing.57 Further studies are needed to develop tailored pro-
tocols for EMA-based interventions to meet the different 
needs of family caregivers and to examine the efficacy of 
EMA-based interventions in this population. 

Overall, this systematic review showed the use of EMA 
to collect information of family caregivers of adults with 
chronic health conditions appeared feasible and acceptable. 
However, the methodology or design of using EMA to col-
lect caregiver information in this population is still in the 
preliminary stage. The limited number of existing studies 
that have used EMA to capture the daily experiences (i.e., 
activities and care contexts) of family caregivers does not 
provide key information that could improve understanding 
of caregivers’ real-life situations. Some of the most influ-
ential events may be uncommon or brief (e.g., conflicts and 
happiness), and the reviewed studies may have failed to 
capture them. In addition, they did not assess how coping 
differs among groups of caregivers and with varied mixes 
of gender family relationships between caregivers and care 
recipients. More studies employing EMA as outcomes or 

interventions are needed to improve understanding of the 
evidence and inform research and practice to support the 
health and well-being of family caregivers of adults with 
chronic health conditions. 
Limitations: The present systematic review has some 

limitations. It includes only studies indexed in the selected 
electronic databases. In addition, the included descriptive, 
comparative, and experimental studies were heteroge-
neous, and only one involved an EMA-based intervention, 
which ruled out a quantitative meta-analysis focusing on 
the associations among specific variables or the effects of 
EMA-based interventions. Therefore, the results are pre-
sented in narrative form. 
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