The efficacy of microlearning in improving self-care
capability: a systematic review of the literature

Objective: to determine the effectiveness of microlearning in improving an individual’s
capability to self-care.

Study design: Systematic review of the literature

Background: The routine adoption of health seeking self-care behaviours can prevent
or delay the appearance of various lifestyle diseases including type 2 diabetes and
cardiovascular disease. Microlearning delivers complex knowledge in fragments or
bite-size ‘nuggets’ of information and has been applied as a novel intervention to
improve individual’s self-care capabilities. The aim of this research was to
systematically review the literature to determine the effectiveness of microlearning in
improving individual self-care capability.

Methods: A search was conducted on 15 July 2019 across 5 electronic bibliographic
databases: EMBASE, MEDLINE, PsycINFO, CINAHL and Scopus. Randomised and
non-randomised controlled trials, controlled before-after studies and interrupted time
series studies, published between 1 January 1990 to 15 July 2019 and looking at
individuals of all ages were included in the search. The search strategy included a
keyword search and a string of “(modality) AND (learning) AND (micro)”, which broadly
described microlearning to cover all available articles that have used micro-format
learning interventions. The search was combined with keywords and MeSH terms for
self-care to identify studies of interests. Studies were screened by two reviewers
independently and reported using a PRISMA flowchart. Data from included articles
were extracted using Cochran Data Collection Form. Risk of bias was assessed using
Version 2 of the Cochrane Risk-of-bias or Risk Of Bias In Non-Randomized Studies
of Interventions.

Results: 1310 articles were identified in the initial search. A total of 26 manuscripts
were included in the narrative synthesis after title and abstract and full text screening
was performed by two reviewers. Outcomes of studies were categorized. A total of 23
studies measured cognitive level self-care capabilities changes, and 91% showed
statistically significant improvements. Only 11 studies measured actual self-care
behaviour changes, from which only 36% showed statistically significant results. From
the 26 manuscripts included, 25 articles were evaluated as having moderate to high
risk of bias.

Conclusion: Under certain conditions, or when combined with monitoring such as
tracking daily medicine intake, microlearning can be effective in improving actual self-
care behaviours. Microlearning can also positively influence individuals’ cognitive self-
care capabilities but was largely ineffective in triggering actual self-care behaviour
change. More studies are needed to investigate the effectiveness of microlearning in
improving self-care capabilities amongst the general population at scale.



Background

The WHO report that nearly 41 million people die each year from non-communicable
diseases (NCDs), equivalent to 71% of all deaths globally (1). The major risk factors
associated with NCDs are unhealthy lifestyle choices and behaviours including tobacco use,
physical inactivity, harmful use of alcohol and poor diets, which are modifiable by the
adoption of health seeking self-care behaviours (1-4). Because self-care is “the ability of
individuals, families and communities to promote health, prevent disease, and maintain
health and to cope with illness and disability with or without the support of a health-care
provider” (6), there is great interest in developing interventions that could improve the self-
care capabilities of individuals at scale to promote vitality in ageing, and to curb over-reliance
on scarce national healthcare resources (5, 8-11)

Innovative learning methods to improve population health such as internet-health (e-Health),
mobile health (m-Health) and microlearning are rapidly gaining momentum as a preferred
learning method outside of the formal education setting (13,17-20). In particular,
microlearning which is as a person-centred learning intervention that delivers fragments of
information that build up complex knowledge over time, is becoming increasingly well suited
to help individuals learn about how to engage in self-care (14-16). Examples include public
health awareness programmes, formal education, TV programming, and primary prevention
and health screening campaigns (9,10,12).

One of the main catalysts leading to the widespread use of microlearning is the evolution in
individual learning style and behaviours, which have gradually become increasingly reliant
on the use of digital technologies which allow individuals to learn at any place and at any
time during their lifetime (21-23). Furthermore, as the human attention span has become
shorter in the last two decades (26) thought to be due to the ubiquitous use and
pervasiveness of bite-sized content used in television, mobile smartphone, tablets, personal
computers and other technologies (27-29), it is now increasingly more important to frame
information in small, easy to digest bite-sized nuggets of information that build up knowledge
over time.

Microlearning is widely used in dentistry, pharmacy, epidemiology, psychiatry, and other
health care related professional and higher education settings as an innovative way to
stimulate student interest and to improve the bounds of learner thinking (17). Diverse
microlearning modalities used both in class and as homework to stimulate students’ learning
enthusiasm include short video, audio and micro-assessment tools (35-38). Microlearning
is being used in the training of healthcare workers to realise professional competencies and
patient-care standards (41,42). Medical students have reported being satisfied with this
learning technique, describing that it improved teaching efficacy and understanding of
learning content (30,39,40).

Patient-facing microlearning initiatives in self-care have focused mainly on improving
individual self-care capability (45—-49). Most initiatives are concerned with improving
pervasively low health literacy levels in the general population, whilst other initiatives aim to
achieve a significant long-lasting positive effect on patients’ health-seeking lifestyle choices
and self-care behaviours (45-49). Microlearning-based campaigns on social media have
been used to drive up health literacy levels (5,19,45,50), whereas other applications promote
healthy lifestyle by employing more interactive methods including gamification to gradually
build up user interest, health literacy levels and self-care capabilities (42,48).



There exist a number of studies that use micro-format learning interventions to promote self-
care, but many do not identify their interventions as microlearning. Currently, there is only
one systematic review on microlearning in a healthcare professional education setting, and
no systematic review on the effect of microlearning in promoting individual self-care
capability (17). The aim of this research is to systematically review the literature to determine
the effectiveness of microlearning in improving individuals’ capability to self-care.

METHOD

Search Method

The search was conducted on 15 July 2019 in 5 electronic bibliographic databases:
EMBASE, MEDLINE, PsychINFO, CINAHL and SCOPUS. Atrticles published between 1
January 1990 and 15 July 2019 concerning all individuals were included. The strategy for
microlearning search included a keyword search and Boolean terms, culminating in a string
of “(modality) AND (learning) AND (micro)” search. Microlearning was therefore broadly
described in order to cover all valuable articles that used micro-format learning interventions.
The search for microlearning was then combined using Boolean terms with keywords and
MeSH search terms for self-care to identify relevant studies. The detailed search query used
can be found through this link: https://tinyurl.com/y9vjtbef

The protocol of the systematic review was published on National Institute for Health
Research PROSPERO database (51). The link to PROPERO can be found here:
https://tinyurl.com/ycy7gv2r

Inclusion and exclusion criteria

In order to identify relevant articles, the following definition of microlearning was used:
“microlearning is a learning event that consists of a sequence of brief nuggets of information
or ‘micro-content’ that builds up knowledge over a period of 6 months or less, and where
each nugget of information is delivered in a single sitting of no longer than 10 minutes”.
Studies that did not test the effect of an intervention satisfying this definition were excluded.
The detailed inclusion and exclusion criteria are listed in Table 1. The self-care capability
outcomes and related outcome measurements used are listed in Table 2.

Screening process & risk of bias assessment

Studies retrieved using the search strategy were screened independently by two reviewers
using Covidence software. Reviewers were not blinded to the authors of the study or the
journal where the study was published. Included studies were independently extracted by
Reviewer 1 using ‘Cochran Data collection form for intervention reviews: Randomised
control trials (RCTs) and non-RCTs’. The data extraction sheet was reviewed by Reviewer
2, and any disagreement of results was reviewed by a third reviewer and discussed between
all three reviewers until a final decision was agreed by consensus.

Version 2 of the Cochrane risk-of-bias (RoB 2) tool was used to assess risk of bias in RCTs
(52). Risk Of Bias In Non-Randomized Studies - of Interventions (ROBINS-I) was used for
the rest of studies including non-RCTs, controlled before-after studies and Interrupted Time
Series studies (53). Reviewer 1 independently assessed each included study based on
related reporting guidelines. The assessment results were checked by Reviewer 2. Any
disagreement of results was checked by a third reviewer and discussed between all three
reviewers until a decision was reached by consensus.

RESULTS


https://tinyurl.com/y9vjtbef
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The database search resulted in the identification of 1310 articles. Fifteen duplicates were
excluded, and the remains 1295 articles proceeded to title and abstract screening. Based
on the specified exclusion criteria, 1052 records were deemed not relevant to the aim of the
systematic review and subsequently excluded, leaving 243 potentially relevant articles for
full text review.

During the full text review process, articles were excluded due to a combination of the
following reasons: “intervention takes longer than 10 minutes in one sitting” (n=66) or
“Abstract Only” (n=56). The rest of articles were excluded for reasons such as “Study does
not state the duration of intervention” (n=18), “Intervention performance testing only,
including feasibility, usability, accessibility etc” (n=16), “Dissertation, review article, survey,
editorial, case-study, case-control, cross-sectional, or poster’ (n=13), and “Microlearning
intervention is part of a larger intervention and is not independently evaluated” (n=12).

Thus, after reviewing the full text, 217 articles were excluded, resulting in a total of 26 articles
that proceeded to the narrative analysis process. A Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram (54) is shown in figure 1.

Demographic data analysis

According to the World Bank 2018 country classification, 23 out of 26 (88.5%) articles were
conducted in high-income countries, 2 in middle-income countries (8%) and 1 in a low-
income country (4%). Eight (31%) articles had specially focused or inadvertently involved a
high proportion of ethnic minority groups, such as non-Hispanic Black, African American,
Hispanic, Thai-American, Caribbean American and Bangladeshi immigrants (49,55-61).

All studies (n=26) targeted interventions on adults aged over 18 years old. Eight studies had
participants with an average age of over 50 years old or over (49,60,62—67). One study
targeted teenagers (between 10 to 13 years old) who were taught about the detrimental
health effects of smoking (66).

Sixteen articles (61.5%) contained predominantly more female participants, however 8 of
these studies were primarily concerned with women’s health topics including cervical
cancer, termination of pregnancy, maternal and child health, and interstitial cystitis, and
therefore reasonably excluded male participation (49,58,65,68—72). One study on the topic
of healthy eating purposely excluded males (61). The remaining seven articles did not
specify a reason for the higher proportion of female participants in the studies
(55,56,60,63,73—75). Five out of 26 (19%) studies contained predominately more male
participants due to the particularity of target groups such as prisoners, veterans,
cardiovascular disease patients, etc. (59,66,67,76,77). Only 4 studies had an almost equal
distribution between gender groups (57,62,64,78).

Study designs included twelve (46%) randomized control trials, four (15%) non-randomised
control trials, two (8%) controlled before-after studies, and eight (31%) interrupted time
series studies. Sixteen out of twenty-six articles (61%) had a sample size over 100
participants. All articles had provided suitable statistical analysis and P value to calculate
statistical significance. Three articles did not provide information on ethics approval
(60,66,79). A detailed data extraction sheet is shown in Table 3.

Microlearning modalities used


http://www.prisma-statement.org/

The included 26 studies used seven types of microlearning modalities in total including short
video, pamphlet, website, application, e-newsletter, Facebook post and games.
Microlearning interventions utilising short videos were most popular, accounting for 22 out
of 26 studies (85%).

Measurement of self-care outcomes

Included studies had a diverse self-care interest with the majority measuring more than one
health outcome. Improvement in knowledge and health literacy was measured in 17 studies
(65%), whereas 16 studies (62%) were concerned with improving mental wellbeing, self-
awareness and agency (Table 3).

Fifteen studies (58%) reported a statistically significant positive effect of microlearning on
improving individuals’ knowledge and health literacy, and eight studies (31%) showed a
statistically significant positive effect of microlearning on mental wellbeing, self-awareness
& agency improvement. All studies focusing on healthy eating, risk avoidance or mitigation,
and good hygiene behaviour change reported that microlearning can positively impact an
individuals’ attitude towards adoption of a healthy lifestyle (61).

The majority of articles measured more than one health outcome. When considering all
outcomes assessed, the results can be categorized as either being relevant to cognitive
level self-care capability improvements or pertaining to self-care behaviour changes (Table
4). Nineteen articles (73%) measured cognitive level self-care capabilities, including
changes in attitude, knowledge, awareness, mood or stress changes (69,74,75,77). The
vast majority (89.5%) of these articles reported statistically significant results. Eleven articles
(42%) tested actual self-care behaviour change following the intervention, such as
attendance of cancer screening, weight loss or improvement in medical adherence. Seven
out of 11 papers (64%) reported an improvement in behaviour change following
microlearning intervention but the effect was not statistically significant
(56,57,62,63,68,73,79). Only 4 out of 11 papers (36%) reported a statistically significant
iImprovement in self-care behaviours (65,67-69) post microlearning intervention.

One-time vs. sequential microlearning

Ten out of 26 studies (38%) used at least two segments of microlearning as their
intervention, seven (70%) of these showed a significant increase in individual’s cognitive
changes (49,59,61,62,65,67,73—75,77) and two (20%) of which found statistically significant
change in behaviour changes (65,67). Comparatively, of interventions that were only
performed once (n=16; 61%), ten studies (63%) showed a significant impact on cognitive
self-care outcomes, but only 2 studies showed a significant effect on complex behaviour
change (58,60,63,64,66,71,72,76,78,79).

Intra comparison among different microlearning modalities

There was insufficient evidence in the literature to generate a comparative analysis on the
effectiveness of different microlearning modalities because the variation of microlearning
modalities in the 26 included articles was small. Nevertheless, all website, application, game
or social media interventions showed a significant improvement in at least one self-care
outcome. However, no clear pattern or difference was found when comparing the
effectiveness of short video and short handouts modalities, since the number of papers
suggesting that short videos had a stronger effect was equal to the number of studies that
did not show a difference between the handouts and video microlearning modalities.
Equally, no pattern was found for the comparison between different narrative styles of short
video contents.



Accessibility and adaptation of technology related with microlearning

One article argued that insufficient knowledge about advanced technology or a lack of
access to the internet may have influenced participant pursuit of health information online,
especially in older age groups or participants from low-income and low-education groups
(80).

Among the eight studies targeted primarily at the elderly, no participants reported
technological difficulties whilst engaging with the microlearning modalities (49,60,62—-67).
This may be because almost all of these studies used short videos as the main intervention,
which are relatively user-friendly. The review of the literature suggests that poor digital
literacy is not merely related to age, but more specifically to a personal unwillingness to learn
or a feeling of insecurity or low confidence in using the technology by some groups (81-83).
In fact, it is estimated that over 60% of elderly individuals have started using the internet to
meet their needs (82,84).

The findings also illustrate the existence of digital inequality (84)(85-89) which has
previously been strongly correlated to social inequality, and is particularly pronounced in low
socioeconomic groups with limited access to computer services (85-91). Three studies
included in this systematic review excluded participants who did not have access to internet
at home, which highlights the importance of internet access to the ability to engage with
digital health interventions (57,73,75). To prevent the growth of this disparity, interventions
should ideally be designed with digital literacy and accessibility in mind, and universal
coverage of digital resources should be accelerated (90,91).

The majority of studies assessing cognitive self-care capabilities reported statistically
significant improvements. This suggests that microlearning had a relatively strong ability to
trigger cognitive level changes among individuals, including changes in attitude, knowledge,
awareness, mood or stress changes (69,74,75,77).

Nearly a third of included studies showed that microlearning did not have a statistically
significant impact on behaviour change. While some articles showed improvements in
individuals’ attitude or knowledge towards behaviour change, no actual changes in
behaviour were found (56,57,62,73). Two interventions measured maternal and child health
behaviour changes (n=2), both of which reported statistically significant positive effects of
microlearning on improving self-care behaviours among mothers (68,69). Two other
interventions included daily or weekly monitoring through the application platform or
inpatient services in addition to microlearning, and vyielded statistically significant
improvement in self-care behaviour changes (65,67). The observed changes in behaviours
in these examples could be related to incentives (e.g. a mother’'s commitment to protect own
health and the health of the child) and gamification or nudges in the case of wearable
technologies for monitoring.

These findings suggest that the use of microlearning in certain scenarios, such as in
maternal and child health or alongside monitoring, may be an effective way to promote a
sustained adoption of desirable self-care behaviours. However, in majority of the cases,
microlearning was considered ineffective in motivating individual behaviour change.

Risk of bias assessment

Of the 12 RCT studies included, 9 studies (75%) were rated as having a moderate risk of
bias, two studies (17%) were at a serious bias, and only 1 study (8%) was at a low risk of
bias. A large proportion of moderate bias stemmed from the randomization, intervention and
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measurement categories. Four RCTs (33%) did not clearly define the randomization
protocol, whereas 3 RCTs (25%) found significant differences in baseline values between
intervention and control groups indicating a concern of bias in the randomization process.
Seven RCTs (58%) did not blind from the accessor’s side resulting in bias in the intervention
category and measurement category. Serious risks of bias were detected in three articles
(25%). Two studies (17%) provided insufficient outcome data which made them vulnerable
to bias of only revealing results of interests (71,79), and one study (8%) had a long follow-
up period without controlling for external knowledge exposure, which made the
measurement process highly vulnerable to bias (59).

From the 14 non-randomized control trails, interrupted time series and controlled before and
after studies included, half (n=7; 50%) were rated as having a moderate risk of bias and the
other half as having a serious risk of bias. Because none of these articles applied blinding
strategies, they were rated as having at least a moderate risk of bias in the measurement
category, since participants may have had knowledge about the intervention, and this could
affect their self-reported outcomes. None of the 14 non-RCTs applied proper controlling
strategies to mitigate the impacts of confounders such as demographic factors, financial
incentives in study participation or exposure to external knowledge other than intervention
which could lead to a moderate to high risk of confounding bias.

DISCUSSION

Key findings

The definition used for microlearning, which emphasises multiple interventions over time,
resulted in only two studies. We therefore decided to expand our analysis to include one-
time learning interventions. The findings suggest micro-content sequence learning has a
better effect than one-time microlearning interventions on influencing cognitive
improvement. However, neither sequence learning nor one-time learning showed strong
impact on influencing behaviour change.

The review showed that microlearning is only effective in improving self-care capabilities in
the context of (i) promoting healthy eating, (ii) improving risk avoidance or mitigation skills,
and (iii) promoting the adoption of good hygiene practices. However, microlearning was only
partially effective in improving participant’'s mental wellbeing and self-awareness, knowledge
and health literacy. Conversely, microlearning was not effective in improving the rational use
of products and services among individuals, such as compliance. No statement can be made
regarding the effect of microlearning on physical activity since none of the studies examined
this particular self-care pillar. Table 5 shows the effectiveness of microlearning interventions
in promoting self-care capability when mapped against the 7 pillars of self-care framework

(7).

The majority of findings pertaining to improvements in cognitive self-care capabilities were
statistically significant, suggesting that microlearning had a relatively strong ability to trigger
cognitive level changes among individuals, including changes in attitude, knowledge,
awareness, mood or stress changes (69,74,75,77).

Nearly a third of studies showed that microlearning did not have a statistically significant
impact on behaviour change. Some articles showed improvements in individuals’ attitude or
knowledge towards behaviour change, but no actual behaviour improvements were found
(56,57,62,73). Two interventions that measured maternal and child health behaviour
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changes reported statistically significant positive effects of microlearning on improving self-
care behaviours among mothers (68,69). Two other interventions, which included monitoring
via a digital smartphone app or inpatient services, yielded statistically significant
improvement in self-care behaviour changes (65,67). The observed changes in behaviours
in these examples could be due to incentives (e.g. a mother's commitment to protect own
health and the health of the child), gamification, prompts or nudges in the case of using
wearables for monitoring. Overall, study findings showed that microlearning was largely
ineffective in motivating a change in behaviour amongst individuals.

These findings need to be considered in light of the low to moderate quality of evidence
examined when considering the effect of microlearning on various aspects relating to self-
care capabilities (94). Reasons include the small numbers of studies per outcome which
limited interpretation of efficacy for the specific self-management support interventions
investigated, and potential biases in the methodological conduct of studies including
appropriate methods for blinding of investigators, participants and outcome assessors in
behavioural intervention studies (95). The reasons for the marked heterogeneity for studies
that reported self-care outcomes was consistent with other research as small studies have
been shown to be more heterogeneous than larger studies and for other reasons including
the variability related to the quality of the studies, characteristics of enrolled participants,
and administered interventions (96).

Strengths and limitations
This is the first systematic review that looked at the effect of microlearning on improving
individual’'s self-care capabilities. The wide search strategy captured a number of
interventions that were not necessarily labelled as microlearning but would now be
considered as such, and therefore strengthened the evidence base from which the
systematic review drew on.

The main limitation of this study was related to the definition of microlearning provided which
was relatively narrow and therefore did not consider complex interventions, or those
interventions that mixed microlearning with clinical care. Failure to consider complex
applications in the pre-designed inclusion and exclusion criteria may have accounted for a
lack of diversity in the microlearning modalities included in this systematic review. The
proposed definition, which required sequential interventions, rendered such narrow results
that a decision was made to expand the analysis to include one-time learning intervention.
Furthermore, a high proportion of studies were conducted in high-income countries.
Although 8% of studies tried to tackle the effectiveness of microlearning among minority
groups in a high-income country setting, the findings of these studies alone cannot
confidently recommend the adoption and diffusion of microlearning interventions in low-
Income country settings.

Further, there was an unequal distribution of gender in the included studies, which may
cause strong bias in the study results of included papers. Although some articles applied
suitable statistical methods to adjust for demographic factors when calculating their results,
these demographic factors, especially gender, may still cause some concern of bias in the
study findings.

Implications for future research and policy makers

In the context of promoting self-care capability, it has become clear that there is a need for
a more accurate definition for microlearning (92). The absence of a definitive time-based
duration-specified definition of microlearning means that researchers make value
judgements on what is considered a “short time” or “micro-content” and the length of a single
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microlearning session in screened literatures therefore varied from 2 minutes to 90 minutes
(49,93). Future studies should strive to determine a precise definition for microlearning or to
create a framework to standardise the design of microlearning.

Future studies should strive to control for the risk of biases by ensuring a near equal
inclusion of gender groups, race groups or different income groups in the study population
in order to render the findings more generalisable to a broader population.

Conclusion

This systematic review analysed the effectiveness of microlearning in improving self-care
capability in individuals across all ages and settings. Microlearning can positively influence
cognitive self-care capabilities including health literacy, knowledge development, attitude
change and mental well-being. Microlearning did not always trigger self-care behaviour
changes but can under certain situations be used to raise awareness about the importance
of adopting personalised health seeking self-care strategies. More studies are needed to
explore which microlearning modalities are most suited to effectively promote the wide
adoption of health seeking self-care capabilities and behaviours.
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