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ABSTRACT

Objective The effectiveness of integrating message
framing into educational interventions to promote the
health behaviour of patients with chronic diseases is
still being debated in nursing research. The objective

of this study was to assess the impact of educational
interventions based on gain and loss frames on the
health behaviours and beliefs of patients with chronic
diseases and to identify the frame that achieves better
outcomes.

Design The systematic review was based on PRISMA
guidelines for comprehensively searching, appraising and
synthesising research evidence.

Data sources We searched the PubMed, Web of Science,
PsycINFO and CINAHL databases for reports published
from database inception until 26 March 2021.

Eligibility criteria Intervention studies, published

in English, with adult patients with chronic disease
conditions, and with intervention contents involved in the
implementation of message framing, were considered.
The outcomes were health behaviours or beliefs, such as
knowledge, self-efficacy, intention or attitudes.

Data extraction and synthesis Data extraction and entry
were performed using a predesigned data extraction form
and assessed independently by two reviewers using the
Cochrane Collaboration Risk of Bias I.

Results A total of 11 intervention studies were included.
We found that educational intervention based on both
gain and loss frames could enhance the positive effects
of communication, and promote healthy behaviours and
beliefs in patients with chronic disease. Many of the
studies we included here showed the advantage of loss
framing messages. Due to the limited number of articles
included and without quantitative analysis, this result
should be interpreted cautiously.

Conclusions Integrating message framing into health
education might be a promising strategy to motivate
patients with chronic disease to improve their health
behaviours and beliefs. More extensive and well-designed
trials are needed to support the conclusions and discuss
the effective framing, moderators and mediators of
framing.

PROSPERO registration number CRD42021250931.

Strengths and limitations of this study

» This systematic review has extracted evidence from
interventional studies, which provided a theoretical
and evidence base for practice.

» A limited number of randomised clinical trials were
included, limiting the quality of the evidence.

» Heterogeneity of different patient samples and
health messages and the diversity of outcome mea-
surements did not permit quantitative analysis.

INTRODUCTION

Chronic diseases have become the leading
cause of morbidity and mortality worldwide,
accounting for 41 million deaths, more than
70% of all deaths and 80% of total disabili-
ties.' * An ageing population, lifestyle factors
influencing diseases such as high-fat diets and
low levels of physical activity indicate that this
trend will continue to increase.” More than
300 million people in China have been diag-
nosed with chronic diseases since 2018.* The
rising burden of various diseases has increased
medical expenses; for example, diabetes,
a common chronic disease: according to
the International Diabetes Federation,
diabetes-related direct medical expenditures
amounted to approximately $25billion in
China in 2017.° Hence, the treatment and
care of chronic diseases pose a significant
impact on individuals, their families and soci-
eties, as well as a huge demand to healthcare
systems.®”

Providing health-related information and
support to patients can encourage them to
promote change and maintain their health
behaviour, and improve their psychological
and physiological outcomes,® which effec-
tively prevent and reduce complications asso-
ciated with chronic diseases, risk of death and
disease burden.” Nurses play a critical role
in educating patients about how to improve
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their health. When it comes to health information, nurses
are just as reliable as doctors, and patients prefer to get
it from nurses because they are more accessible than
doctors.® ' "' The number of people developing long-
term conditions that in need of nursing care is increasing
rapidly."* The number of healthcare professionals, espe-
cially registered nurses, is far from meeting the current
and future demands.'* " Thus, we need to explore a more
effective way to deliver messages to patients to maximise
the effectiveness of health management education.

The effectiveness of educational messages in promoting
behaviour change may depend on how the message is
presented rather than the meaning of the content itself.
Message framing is a message tailoring method that
can influence an individual’s behavioural decision by
adjusting the presentation of a message without changing
the meaning of the content, thereby promoting a partic-
ular behaviour."* The most common method is to develop
a message based on the gain (positive) or loss (negative)
frame. The benefits of adopting the target behaviour are
typically emphasised in gain-framing messages, whereas
the costs of not adopting the target behaviour are stressed
in loss-framing information.' In their reviews O’Keefe
and Jensen found that positive frames were slightly better
for disease prevention. However, when they classified
disease prevention behaviours, only a slight advantage of
positive framing was seen in dental hygiene behaviour,
while there was no difference between the two frames for
other disease prevention behaviours such as diet/nutri-
tion behaviours, or exercise behaviours. ! 1°

Reviewing the past literature, several studies on
health-related behaviours such as smoking,'” physical
activity,'® dental hygiene,"” have emerged in message-
framing research. Notably, many studies are examined
in messaging framing effect on health-related behaviours
in the general population rather than representative
samples of people suffering from chronic diseases or
high risk groups, such as diabetes and cardiovascular
diseases.””™ At the same time, the effects of message
framing on chronic disease education are inconsistent.
For example, Grady et al found that a gain-framed foot
care message was more effective in changing foot care
behaviour in patients with diabetes.” In contrast, Lee and
Gu’s study showed that lossframed foot care messaging
was more effective in activating attitudes and intentions
to conduct foot care in patients with diabetes.**

There are many opportunities in nursing to provide
patient health information in various settings, ranging
from the distribution of written materials to teaching
chronic disease self-management skills.'* Meanwhile,
patients feel more open and free to communicate with
nurses.'" Thus, nurses have significant opportunities to
use message framing to provide health information. The
primary purpose of this study was to review the impact of
message framing educational interventions on the health
behaviours and beliefs of patients with chronic disease,
and to inform the design of future health information
interventions.

METHODS

Search strategy

This systematic review was carried out based on PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines®” and recommendations of
the Cochrane Collaboration.?® There was no need for
ethical approval because the literature analysed in this
study was from previously published studies. The PROS-
PERO (International Prospective Register of Systematic
Reviews) registration number is CRD42021250931.

We searched for studies published in PubMed, Web of
Science, PsycINFO and CINAHL (Cumulated Index to
Nursing and Allied Health Literature), from their incep-
tion to 26 March 2021. Terms related to message framing
and chronic diseases used in this article were retrieved,
including message framing, information framing, gain-
framed, loss-framed, gain fram*, loss fram*, positive
fram*, negative fram*, framing effect*, noncommuni-
cable diseases, comorbidity, multimorbidity, chronic
disease, chronic illness, chronic condition, long term
condition, long term illness. The search strategies of each
database are available in the online supplemental file 1.
The reference lists of included and relevant publications
were manually screened for additional articles.

Study selection
The inclusion criteria included adult patients aged 18
years or older with chronic diseases (diseases that persist
and require care over time, such as cardiovascular condi-
tions, diabetes and Camcer),27 2 intervention contents
involved in the application of message framing, including
involving a comparison of a message-framing interven-
tion with either a control intervention or other message
frames, and intervention studies (randomised controlled
trials (RCTs) or quasi-experimental studies) published as
peerreviewed full-text articles in the English language.
Messages could be delivered in paper or electronic form,
and there were no restrictions on who had delivered the
intervention. These studies measured health behaviours
or beliefs such as knowledge, self-efficacy, intention or
attitude. Exclusion criteria included articles from patients
with severe mental disorders or cognitive impairment.
The retrieval results were imported into Endnote X
V.20 for literature management. Following the removal
of duplicates, two independent researchers (RG, YL)
screened the title, abstract and full text based on pre-
established inclusion and exclusion criteria. If they found
any disagreement, it was resolved by a third independent
researcher (HG).

Data extraction and analysis

Data extraction and entry were performed using a prede-
signed data extraction form, including first author, year
of publication, country, sample size, gender, age, key
contents of intervention, outcome measures and find-
ings. Two independent researchers completed data
extraction (RG, LX), and if there was any disagreement
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or uncertainty, it was arbitrated and resolved by a third
independent researcher (FL).

Although our initial goal was to complete a systematic
review and meta-analysis, quantitative analysis could not
be carried out due to the large statistical and clinical
heterogeneity of the literature.

Quality assessment

Two independent researchers (RG, MS) completed
quality assessment of the included articles using Cochrane
Collaboration Risk of Bias 1.* If they found any uncer-
tainty or difference in opinion, it was resolved by a third
independent researcher (TY). For quasi-experimental
studies without randomisation, the item of random
sequence generation of selection bias was automatically
identified as high risk.” "'

Patient and public involvement
Neither patients nor the public were involved in this
research.

RESULT

Literature search

Total 2253 articles were systematically retrieved, after
removing duplicate literature and screening the titles and
abstracts, with 42 articles were read the full text. A total
of 11 studies was included:* **™*' 10 RCTs and 1 quasi-
experimental study” based on previously established
inclusion and exclusion criteria. Figure 1 illustrates the
PRISMA flow chart of the literature screening process.”

Characteristics of the included studies

The included studies were published between 2004 and
2020 and came from Korea, the Philippines, the UK,
China, the USA and Canada. The number of participants
ranged from 49 to 1108, for a total of 2216, with the mean
age ranging from 40 years to 71 years and the proportion
of males was 43.7%.

Diabetes, cardiovascular diseases and cancer were the
most common chronic diseases addressed in the included
literature.* ** % % % 41 Seven studies were set up in two
groups, with one receiving educational intervention based
on gain frame, and the other group receiving educational
intervention based on loss frame.* ** #9340 Only four
studies were set up in three groups: a gain-framed group,
a lossframe group and a standard control group for
providing usual care, with no message framing.* " **! The
gain-framing condition highlighted the positive outcomes
of completing or adhering to healthy behaviour, whereas
the loss-framing condition emphasised the undesirable
consequences of failing to comply or adhere to healthy
behaviour, which corresponded with the positive-framing
outcomes. Messages were delivered via video, pamphlets
and online. Nine studies conducted the intervention
only once® #3740 and two studies sent pamphlets to
patients to take home for further reading.”® *' Online
supplemental file 2 presents specific information about
the included studies.

Quality assessment of the included studies

Regarding selection bias, two RCTs described adequate
random sequence generation32 7 and other eight RCTs
reported randomisation but did not report a specific

Records identified through
database searching (n = 2253);
Pubmed (n=288);

Web of Science (n1=1385);
Psylnfro (n=108);

Additional records identified

through other sources

(@=0)

CINAHL (n=472).

|

removed

(n=2101)

Records screened after duplicates

!

Records excluded (n =2059)

eligibility
(n=42)

] { Eligibility ][ Screening ][Ideutiﬁcatiou ]

Full-text articles assessed for

Full-text articles excluded with reasons (n=31)

+ Not intervention studies (n = 9);

.

Included

Articles included in

systematic review (n=11)

+  Not chronic diseases patients (n = 9);

+  Review (n=13).

e

Figure 1 PRISMA flow chart.?®
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Figure 2 Risk of bias assessment.

method.”**% %! [n one quasi-experimental study, non-
randomised sampling was used; participants were just
assigned to different groups on separate visit days, iden-
tified as high risk.* Only one study reported adequate
allocation Conctfralment,32 and the other 10 were rated
as having an unclear risk of bias due to insufficient
information.? > Only two studies showed a low risk
of performance bias.”* * The risk of detection bias was
rated as unclear risk as none of the 11 articles indicated
whether the blind method was applied to the outcome
assessment.?? 3274 Regarding attrition bias, 11 studies
were rated as low risk of bias.” **™*! The reports and other
sources of bias of the 11 studies were rated as having an
unclear risk of bias due to insufficient information.?? ***!
Figures 2 and 3 summarise the quality assessment of the
included studies.

Main effects of framing

Several studies have reported effects on numerous
outcomes. Six studies assessed outcomes immedi-
ately after the intervention,”®* 3 % anqd five studies
measured actual behaviour from 4weeks to 12 months of
follow-up.”® % * The content of message intervention
primarily focused on healthy behaviours such as physical
activity, medical adherence and self-management for
patients with chronic disease. However, the outcomes
measured in the 11 studies were too diverse to analyse
quantitatively. Online supplemental file 3 presents a
summary of findings from the studies included in this
review.

Several studies reported significant main or interac-
tive effects of framing. Among the included studies, five
studies mainly explored the influence of educational inter-
ventions based on message framing on self-management
behaviour and related cognitive variables of patients with
chronic disease.” **** Three of the five studies showed
the advantage of loss-framing messages.” ***’ Two studies
found that loss-framed messages were superior to gain-
framed messages for improving the scores of intention,
attitude and knowledge of self-management behaviour in
patients with diabetes. However, the increase in intention

and knowledge scores did not meet the criteria for statis-
tical difference.”® * One study found that loss-framed
messages contributed more knowledge gain than gain-
framed messages to patients with chronic pain.*” On the
other hand, one study found that a gain-framed message
was slightly superior to a loss-framed message in sustaining
long-term foot care behaviour change.” Another study of
patients with psoriasis found that when messages focused
on long-term health risk, loss-framed messages were more
persuasive to reducing alcohol intake intention, while in
messages that focused on short-term health risk, gain-
framed messages were more persuasive than loss-framed
messages.”"

Four studies mainly explored the influence of educa-
tional interventions based on message framing on phys-
ical activity and related cognitive variables in patients with
chronic disease.” " *! Three of the four studies showed
the advantage of loss-framed messages.”™” One study
found that loss-framed messages contributed more phys-
ical activity gain than gainframed messages in patients
with diabetes.” Furthermore, one study found that in
patients with spinal cord injury, the loss-framed messages
group increased their physical activity intention than the
gain-framed messages group and the usual care group,
while there was no significant difference between the
physical activity intention in the gain-frame group and
the usual care group.”’” One study reported that both
gain-framed and loss-framed messages resulted in more
physical activity than at baseline, and increased more in
the loss-framed group, but the difference between the
two groups did not reach statistical significance; neither
gain-framing nor loss-framing elicited higher physical
activity intention or attitude.”® In contrast, one study
found that a gain-framed message was slightly superior to
a loss-framed message in improving exercise adherence
among patients with cardiovascular disease."'

Two studies primarily explored the influence of educa-
tional interventions based on message framing on adher-
ence to medicine and treatment therapy and related

... . . N . . . 38 39
cognitive variables in patients with chronic disease.
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Figure 3 Risk of bias summary.

One study reported that loss-framed messages increased
adherence to treatment therapy and self-efficacy more
than gain-framed messages in patients with cardiovascular
disease.” Another study found that when compared with
the usual care group, both gain-framed and loss-framed
messages lead to higher medicine adherence intention
and attitude, but without a difference between the two
conditions.™

Moderator and mediator variables of framing effects
Several studies focused on moderators and mediators
of framing effects. In particular, Park et al reported that

message framing had a significant indirect impact on
intentions for diabetes self-care behaviour, mediated
through attitudes and perceived control, but no signif-
icant differences between message framing groups.”
Grady et al performed regression analyses after the inter-
vention. They found that changes in knowledge predicted
changes in attitudes and that both framing and attitudes
were predictors of long-term diabetes self-managemnt
behaviour.” Nevertheless, McCall’s study observed no
mediating effects between health belief model constructs
and messages."!

Zhao et al investigated the interaction between frames
and individual time perspective considering future conse-
quences (CFC). They found a significant interaction
between the two, which showed that among high-CFC
patients, both gainframed and loss-framed messages
heightened medicine adherence intention and attitude
towards no-message control. The message exposure did
not affect the two outcomes in low-CFC and medium-CFC
participants.?’8

DISCUSSION

Patients with chronic diseases need to maintain long-term
health behaviours to avoid complications and improve
their quality of life. It is necessary to explore the most
effective method of conveying health educational infor-
mation to patients to minimise the nurses’ workload and
improve patients' health behaviours. Message framing,
as an effective message tailoring strategy, provides a new
perspective for achieving this goal by increasing persua-
siveness for promotion of healthy behaviours. Hence,
we summarised the research on the influence of educa-
tional interventions based on message framing on health
behaviour and related cognitive variables in patients
with long-term illnesses. This research found that most
studies showed educational message intervention based
on the gain and loss frame could effectively improve
health behaviours and cognitive variables such as health
behaviour knowledge, intention, attitude and self-efficacy
of patients with chronic diseases. Previous studies have
suggested that gain framing is more effective for preven-
tive behaviour, but is not concluded in this study. Many of
the studies we included in this review showed the advan-
tage of loss-framing messages, but due to the limited
number of included articles and lack of quantitative anal-
ysis, this result should be interpreted with caution.

The persuasion of gain-framing and loss-framing appeal
seems to be more complicated than previously thought.
Many patients with chronic disease may have low health
awareness and health literacy.” ** The loss framing might
be more efficacious if people do not intend to take action
in the foreseeable future and are unaware of the issues
related to their behaviour.** Besides, individuals weigh
the benefits of engaging in healthy behaviours (such as
reducing symptoms and improving mood) against the
potential costs (such as the time and effort spent learning
a new skill) 2 Individuals suffering from chronic diseases,
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who typically have a long history of illness, may have had a
learning history and outcome expectation (eg, perceived
importance) that may have resulted in an avoidance
tendency towards health behaviour.* Individuals with a
dominant avoidance tendency typically respond more
strongly to threat cues,” making them more receptive
to loss-framing encouragement.”” However, no relevant
variables were assessed in this study; we only proposed a
research hypothesis that requires further investigation.

Fewer studies have explored the potential mechanism of
message frames, which is of greatsignificance for designing
and applying message intervention. These studies found
that attitudes and intentions may act as mediating factors
of framing effect on behaviour, consistent with the theory
of planned behaviour.”” ** *¥ A negative frame may allow
patients without behaviour change awareness to develop
attitudes and behavioural intentions, thereby promoting
behaviour. The interaction between message frame and
individual time perspective also suggests that individual
factors must be considered.” Matching frames with indi-
vidual factors may have a greater framing effect and help
to promote the occurrence or maintenance of healthy
behaviours. This is consistent with the view raised by
Latimer et al that the effectiveness of the message frame
may be dependent on the individual’s thinking and
feeling about behaviour, rather than just the function or
nature of the behaviour itself.*’ *” Failing the influence
of individual differences on message-framing effects may
suppress the true framing effect and underestimate the
utility of gain-framed and loss-framed appeals.*

Limitations

This review offers critical insights into the impact of
message-framed education on health behaviours of
patients with chronic diseases; however, several limitations
have to be considered. Although we retrieved a consider-
able amount of literature from the database, only 11 arti-
cles met the inclusion criteria used in the present study.
In the analysis, heterogeneity of different patient samples
and health messages, and the diversity of outcome
measurements did not permit a quantitative analysis,
limiting the reliability of conclusions. Furthermore, this
review only included research reported in English, which
may exclude some studies; language constraints are also
associated with potential bias in this systematic reviews.
Only five studies measured actual behaviour changes, and
only six studies just measured changes in cognitive vari-
ables immediately after the intervention. Of course, we
know that there is still some distance between the initia-
tion of behavioural intention to the occurrence and the
maintenance of actual behaviour. Hence, future research
needs to determine the effects of message framing on
actual behaviour through long-term observation or objec-
tive measurement. Few studies have explored the under-
lying mechanisms of the influence of message framing
on behavioural or cognitive variables. Future studies also
need to explore the different effects of message framing
according to the advocated behaviour and consider

participants' existing beliefs and perceptions about the
behaviour.?” 5! However, in general, the included studies
have a relatively high risk of bias and low methodological
quality, limiting the reliability of the results. Therefore,
with these limitations of the present review, interpreta-
tion of the results should be made with caution.

Implications for nursing

One of the primary goals of this research is to provide
suggestions for nurses and other healthcare professionals,
extend the messageframing effect to chronic disease
education interventions and improve patients' health,
well-being and quality of life. The present findings add
to the growing evidence that the way health education
messages are are presented may more than the meaning
of the content of messages. Proper design and delivery
of messages can improve the persuasiveness of educa-
tion, effectiveness and efficiency, enabling patients with
chronic diseases to adopt and maintain health promotion
behaviours. Furthermore, by empowering patients to be
active decision makers rather than passive nursing recipi-
ents, patients' role in managing health-related issues can
be strengthened.

CONCLUSION

Message framing can be an effective tool for encour-
aging health promotion information to promote health
behaviours and beliefs in patients with chronic diseases.
Besides, integration of message framing, loss framing
into health education might especially be a promising
strategy for motivating patients with chronic diseases to
improve health behaviours and related cognitive vari-
ables. However, no firm recommendation could be made
from this study. The best framework for improving the
actual health behaviour of patients with chronic diseases,
as well as its potential moderators and mediators, needs
to be studied further and strengthened to guide health
education.
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