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Abstract

Background: Health locus of control (HLOC) isatheory that describes how individuals perceive different forces that influence
their lives. The concept of alocus of control can affect an individual’s likelihood to commit to behaviors related to their health.
This study explores the literature on the rel ationships between HLOC and medical behavioral interventions.

Objective: Thisstudy aimsto better understand how HLOC constructs can potentially affect patient responsesto health behavioral
interventions and to propose a series of guidelinesfor individualsinterested in designing medical behavioral interventionsrelated
to HLOC.

Methods: We used the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) methodology and
performed an analysis of 50 papers related to the topic of HLOC and medical behavioral interventions. Inclusion criteria were
studiesthat had a behavioral intervention involving patients and contained ametric of at least 1 of the constructsrelated to HLOC.
Theinitial screening and search were conducted by 2 researchers (AY and SM) separately. The results were then combined and
compared.

Results:  Our findings explore the influence of different levels of HLOC along with the importance of both patient- and
health-related context when assessing the relationships between HLOC constructs and the likelihood of health behavior change.
The findings show that different constructs related to HLOC can act as reliable predictors for patient responses to medical
behavioral interventions. Patients who score higher on internal HLOC measures are more likely to exhibit behaviors that are
consistent with positive health outcomes. Patients who score higher on chance HLOC are more likely to exhibit behaviors that
may lead to adverse health outcomes. These conclusions are supported by most of the 50 studies surveyed.

Conclusions. We propose guidelines for individuals designing medical behavioral interventions so that they can make use of
these relationships linked to HLOC. The three guidelines suggested are as follows: (1) in most situations, improving internal
HLOC will improve health outcomes for patients; (2) patients with high external HLOC should be further studied to determine
the source of the external HLOC; and (3) patients with a high chance HLOC are less likely to follow preventative behaviors or
be responsive to interventions. Limitations of the study are that the primary search and analysis were conducted by 2 principal
researchers (AY and SM). Interpretation and devel opment of the guidelines are subject to individual interpretation of results and
may not be applicable to all contexts.
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Introduction

Overview

Healthlocus of control (HLOC) refersto anindividual’sbeliefs
about the extent to which they have control over their health
outcomes. Loci of control (LOCs) are typicaly split into 2
categories: internal and external forces. Individuals who have
a higher internal LOC tend to believe that their actions can
influence their health outcomes directly. Individuals with a
higher external LOC are more likely to believe that their health
outcomes are determined by external factors such asluck, fate,
or the actions of other people. HLOC has been used as a
theoreticall model to predict the likelihood of individuals
performing health-related behaviors across multiple settings.
Medical behaviora interventions describe a broad range of
activities; examples include the following: increasing the
likelihood of individual vaccination rates through health
messaging, increasing an individual’s willingness to follow a
meal plan and diet by communicating the benefits of weight
loss, and increasing medication adherence through targeted
messaging provided by a physician to a patient.

Medical behavioral interventions are meant to affect the health
behaviors of individuals with the intention of improving health
outcomes. HLOC is often used as a lens to interpret how an
individual interprets and internalizes health-related stimuli.
Health messaging, medication efficacy, and behavioral changes
are all factors that have relationships with HLOC constructs
[1,2]. Understanding an individual’s HLOC can therefore be an
important factor in determining the most effective approach to
medical behaviora interventions.

Research Question

The research question we are seeking to address is how do
HLOC constructs affect the efficacy of heath behaviora

Table 1. Locus of control.
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interventions? To explore this question, we conducted a
systematic review of academic studies and randomized
controlled trials related to health behavioral interventions and
HL OC constructs. In addition to this research question, we also
seek to develop a series of guidelinesfor individualsinterested
in designing medical behavioral interventionsrelated to HLOC.
The next section will provide background on the research space,
specifically the HLOC and behavioral interventionsin the health
care context.

Background

HLOC Theory

Thetheory of LOC was devel oped in the 1950s by Julian Rotter
[3]. Rotter separated the LOCsinto 2 constructs: internal control
and external control. The distinction between the 2 constructs
is the extent to which an individual believes that the outcome
of an event is*contingent on their own behavior” or “afunction
of chance, luck, or fate” [4,5]. HLOC is an extension of the
LOC theory and relates to how much control people believe
they have over their health. HLOC can aso be either internal
or external. HLOC extends the idea of external control by
creating additional constructs to better define the source of
external control. Studieson external HLOC (E HLOC) typically
split the construct into 3 distinct sources: powerful othersHLOC
(PO HLOC), chance HLOC (C HLOC), and god HLOC (G
HLOC) [2,6]. Internal HLOC (I HLOC) represents the belief
of individualsin their ability toimpact their health status, while
E HLOC representsindividual belief that external sources affect
personal health [7].

Table 1[4] describesthe constructs of the LOC theory wefocus
on in this study. Internal and external LOCs are used to
distinguish the individual constructs described in the table.

Locus of control Description

Internal
External: powerful others
External: chance

External: god

Individuals believe in their impact on their behavioral outcomes
The belief of external sources and factors influencing one's life and decisions
The belief of chance and fate influence one’s life and decisions

The belief through religion of a higher power influencing one’s life and decisions

The HLOC constructs are independent of each other and can
be applied to different contexts. People with higher | HLOC
tend to believein their influence on their behavioral outcomes,
whileindividualswho have higher E HLOC believethat factors
beyond their control affect those outcomes more strongly [8].
Theimpact of | HLOC can be effective toward physical self-care
[9] and may also be an influentiadl motivation relating to
participation and the use of technologies or other tools designed
for heath care [5,10,11]. E HLOC and PO HLOC can be
significant especialy when it comes to the use of
provider-recommended digital tools [1]. Individuals with |
HLOC and PO HLOC bheliefs may be morewilling to use mobile
health apps and platforms and are more likely to participate in
monitoring health behaviors and devel oping web-based trackers

https://www.i-jmr.org/2024/1/e52287

[1]. HLOC has been used as a framework for analyzing
individual health-related behaviors, particularly those related
to platform use and trust.

HLOC remains a relevant theory for analyzing individual
behavior within a health context. During the COVID-19
pandemic, many individuals experienced increases in factors
related to | HLOC such as anxiety, fear, and depression. This
increase led to many individuals experiencing posttraumatic
stress disorder [8]. | HLOC isacommonly used framework for
assessing individual factors influencing stress and devel oping
solutions to manage anxiety [8]. E HLOC describes the extent
to which an individua believes outside forces affect their life.
The construct of powerful others in a health care context is
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usualy a measurement of individual trust in a health-related
platform, app, or doctor [12].

Medical Behavioral | nterventions

Medical behavioral interventions refer to a wide range of
strategies for the promotion of healthy behaviors in individual
patients with the goal of improving health care outcomes
[13-15]. Interventions can take on different forms including
communicating health information to patients, providing
incentives for desired behavior, or directly administering
medication. Behavioral interventions tend to combine
communication of information along with incentivization of
healthy behaviors such as dieting, exercise, medication
adherence, or cessation of substance abuse [16-19].

The efficacy of behavioral interventions depends on many
factors. The desired health outcome and the demographics of
the patient have large effects on the efficacy of different forms
of interventions. For example, socia support has been
demonstrated to improve patient adherence to behavioral
interventions related to lifestyle change such as dieting or
exercise[20,21]. Interventionsthat are focused on acute diseases
can change the efficacy of socia incentives. Studies on
behavioral interventions and cancer show that the severity of
the disease affects adherence to guidelines delivered through
an information-based health intervention [22-24]. Patientswho
are in the early stages of cancer tend to react strongly to new
sources of information and seek out more when prompted,
whereas patients in the latter stages are more receptive to the
information provided by a trusted source such as a physician
[25]. The consistency with which patients follow behavioral
interventionsis also not guaranteed. Most interventions tend to
be administered over a period between 6 and 12 months. Past
the intervention period, there is no certainty that patients who
were receptive to the intervention messaging continued with
the recommended behaviors [26-28].

In response to these issues, research has suggested that
interventionstailored to specific individuals and their needsare
more suitable than generaized approachesfor behavioral change
[29-32]. HLOC is a theory that is specific to individuals. An
individual’s perception of theworld and what affectstheir health
is an indicator of how they will respond to different forms of
intervention [33-35]. Exploring this avenue of research can help
uncover relationships between individual perceptions and the
predictive efficacy of health interventionsthat would otherwise
be unclear.

Methods

Overview

To accomplish our research objectives, we approached a
systematic review of theliterature using the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
methodology (Multimedia Appendix 1). PRISMA isacommon
methodology used to synthesize literature and filter sample
pools in preparation for analysis [36-38]. Specifics regarding
the search are reported below.

https://www.i-jmr.org/2024/1/e52287
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PRISM A Search

We used the following terms when searching for papers related
to our review: “Health Locus of Control”; “Behavior Change’;
“Behaviora Change’; “Behavioral Change Interventions’;
“Medication Adherence’; “HLOC”; “Patients’; “Healthcare;
“Culture”; “Empirical”; and “Locus of Control.” The terms
were searched individually, then altogether using the keyword
of “OR” connecting al of the different terms. Finally, theterms
were searched together using the keyword “AND.” These
individual searches also included linked terms with “AND”:
“Health Locus of Control” AND “Behavior Change”; “Health
Locus of Control” AND “Behavioral Change”; “Health Locus
of Control” AND “Behaviorad Change Interventions.” The
spelling of “Behaviour” was also used in the search for
completeness. These keywordswere used in atitle plus abstract
search through the databases of Web of Science, IEEE Xplore,
the ACM Digital Library, the AlS e-Library, and PubMed. The
search was conducted between November and December 2022.
Additional details regarding the search and search strategy are
available in Multimedia Appendix 2.

Inclusion criteriawere studiesthat had abehavioral intervention
involving patients and contained a metric of at least 1 of the
constructs related to HLOC. Only studies that had actual data
were considered; proposals and simulations were excluded.
Additionally, only studiesthat were published in peer-reviewed
journals were considered for inclusion. The initial screening
and search were conducted by 2 researchers (AY and SM)
separately. The results were then combined and compared. The
initial search identified 357 papers potentialy relevant to the
study. Only references were used as a check for this stage, no
abstracts or full texts of papers were read. After additional
filtering, 245 redundant papers were removed from this pool.
Reasonsfor paper removal during this stage included duplication
due to cross-referencing and singular papers that appeared in
multiple databases. Papers were then further checked for
relevancy to the research scope. Filtering at this stage occurred
from areading of paper abstracts for relevance. If a study was
not relevant based on aread of the abstract because it did not
deal with medical behaviora intervention or HLOC or contain
actual data, it was excluded. Papers that proposed studies but
did not conduct behaviora interventions were al so excluded at
this stage. This resulted in the remova of an additional 72
papers, with 50 remaining for analysis. During this stage,
citation software Zotero (Corporation for Digital Scholarship)
was used to collect and compare citations and documentation.

Data Extraction and Data Synthesis

Data extraction occurred after the identification of the itemsto
beincluded in the analysis. Data extracted included the type of
study, sample size, and interaction effects related to HLOC and
the medical behavioral intervention. The full text of papers
filtered through the first steps was read. Extraction was
conducted by 2 independent researchers (AY and SM).
Discrepancies were solved through a discussion of the 2
researchers and consensus was required to include information
in the final document. Multimedia Appendix 3
[1,5,8,12,22,23,25,27,39-80] contains the results of this data
extraction process. Data synthesis took on a similar form to
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extraction, 2 independent researchers (AY and SM) evaluated
the information collected and discrepancies were handled
through consensus decision after discussion. After collating the
results from the review, we analyzed the frequencies of studies
that had relationships between the primary HLOC constructs
and related health care behaviors. From this analysis, we
developed a series of guidelines for researchers interested in
the field of patient behavioral change in health care settings.

Results

Overview

The following sections will cover the results of the data
synthesis. Topics of discussion include relationships between
constructs, behaviora health interventions, and the influence

Figurel. PRISMA Search Strategy and Results.

Stage Criteria
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of contextual factors such as disease and patient characteristics
observed within the studies. Figure 1 contains the PRISMA
flow diagram summarizing the search process.

The main health behaviors discussed in all the papers reviewed
inthisstudy arelabeled into 5 main categories. These categories
are preventative health behaviors, mental health, personal health
perception, vaccination hesitancy, and physician trust. The
number of papers that have focused on each health behavior is
shown in Table 2.

The number of HLOC constructs that have been focused on in
the 50 papers reviewed for this study can be seen in Table 3.
Some studies have focused on several constructs, and some
have focused on only one. Thefollowing table showsthe counts
of HLOC constructs that are mainly highlighted in this study’s
review papers.

Fesults

'/ Tiile + Abstract Search “\1 'f FPapers included from: q\'
'Health Locus of Control”; "Behavior Web of Science (n=116)
Change”; "Behaviorl Change"; IEEE Xplore (n=14)
Identification '‘Behavioral Change Interventions”; | Pubmed (n=227)
"Medication Adherence”; "HLOC™; ACHK Digital Library (n=0)
“Patients"; "Healthcare”, "Culture"; AlS E-Library (n=0)
"Empirical”; and "Locus of Control (M=35T)
N /
l ¥
Cwerlapping papers=102
. i Cuplicate papers=143
Screening Removed overlapping and duplicate Total p[;pers epxc?uded during
Papers screening=245
(N=112)
v
P L 4 ~ Out of scope: HLOC=4 ™
Qut of Scope: Behavioral
Eligibility Sorted for relevancy to "HLOC™ and | Intervention=68
"nealth behavioral imtervention” Total papers excluded during
eligibility=72
b I N (N=50) )
' ] . N Y ™
Included papers were academic papers
or RCT results that were related to Total papers included for final
Included Health Behavioral Change and included |— analysis=50
HLOC as a behavioral framework for (MN=50)
\ analysis ) y.
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Health behavior

Papers (n=50), n (%)

Preventative health behaviors
Mental health

Personal health perception
Vaccination hesitancy

Physician trust

22 (44)
20 (40)
5(10)
2(4)
1(2)

Table 3. Number of HLOC? constructs.

HLOC constructs Uses (n=50), n (%)
Internal HLOC 45 (90)

Powerful others HLOC 37(74)

Chance HLOC 34 (68)

God HLOC 9(18)

3HLOC: hedlth locus of control.

HL OC and General Health

The relationship between HLOC and general patient health
depends on many different factors. However, common
rel ationships between HLOC constructs and patient health can
be observed that are generaizable across contexts. The
discussion in this section will focus on thel HLOC, E HLOC,
PO HLOC, and C HLOC.

Higher | HLOC generally leadsto better health outcomes overall
due to higher rates of patient self-efficacy. Higher patient
self-efficacy leadsto an increasein behaviorsthat are beneficial
to overall patient health. These behaviors can includeimproved
medication adherence, preventative health behaviors, and an
increase in healthy activities. These behaviors and outcomes
are observable across income levels and other demographic
characteristics [39,40].

Higher E HLOC within individual s can have different outcomes
depending on the prevailing construct: C HLOC or PO HLOC.
Higher C HLOC generally leads to more negative health
behaviors and health outcomes in individuals. Individuals with
high C HLOC tend to believe that health is an uncontrollable
outcome that is determined by chance. As a result, those
individuals tend to perform fewer preventative behaviors that
could improve health outcomes. PO HLOC has a less clear
relationship with general health. The source of the powerful
other has a large impact on the decision an individual makes.
For instance, individuals with a high PO HLOC who see
physicians as the primary source of powerful others are likely
to adhere to medical recommendations and have better health
outcomes as a result. Individuals who have similarly high PO
HLOC but view friends and family as the powerful other may
have mixed results, as the friends and family may not
recommend behaviors that are consistent with medical
recommendations.

https://www.i-jmr.org/2024/1/e52287

HLOC and Health I nterventions

Research has shown that higher | HLOC can lead to more
preventative behavior from patients [41]. Patients with higher
PO HLOC have more potential influences [21]. In fact, those
with a higher PO HLOC are more likely to engage in
preventative behaviors, particularly if theinfluence comesfrom
physicians or other health care professionals [42]. However, if
the POHLOC comesfrom religion or abelief in ahigher power,
health care behaviors are likely more context dependent and
less predictable [43]. For example, a high PO HLOC sourced
to a patient’s family may cause contradictory health outcomes
such aslower vaccination rates, higher social contact, and higher
physical activity. On the other hand, those with a higher C
HLOC, or the belief that health outcomes are beyond their
control, are less likely to engage in preventative health
behaviors, often believing that their efforts won't matter.

Studies have found that individuals with higher | HLOC are
morelikely to engagein hedlthy dietary behaviors. Thisincludes
less consumption of unhealthy foods and moreintake of healthy
foods. On the other hand, those with higher C HLOC are less
likely to adopt beneficial dietary patterns [44]. Interestingly,
individual s with higher PO HLOC tend to have more beneficial
dietary patterns. For example, parents can be seen as power
others, and if an individual has a higher PO HLOC, they may
be more likely to adopt a healthy diet based on their parents
influence[44]. Overal, anindividua’sHL OC playsasignificant
role in their dietary behaviors and can be a useful factor to
consider when devel oping effectiveinterventionsfor improving
nutrition.

When it comesto substance abuse, research suggeststhat HLOC
can play asignificant rolein this context. Individualswith higher
| HLOC tend to make self-centered decisions that can lead to
reduced substance abuse. This includes decisions such as
smoking reduction, birth control use, and weight loss [9].
Additionally, those with lower | HLOC are less likely to make
these self-centered decisions and tend to act more carelessly
toward their health [45]. Examples would be more alcohol
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consumption and daily smoking. Similarly, individuals with a
higher C HLOC have been found to be more likely to smoke.
Conversely, those with a higher PO HLOC are less likely to
smoke due to the influence of their family or physicians [45].
Understanding an individual’s HLOC can be an important factor
in developing effective interventions to reduce substance abuse
and improve overall health outcomes.

Additional Factors

Besides the individual contexts of the relationships between
constructs, individual patient characteristics can also affect how
HLOC constructs impact health behaviors. Patients who have
chronic conditions tend to have higher C HLOC, particularly
over longer periods. The severity of illnesses also affects the
usua relationships between HLOC constructs and patient health.
In the context of chronic conditions, such as asthma, patients
with higher self-efficacy and higher | HLOC arein more control
of their condition, whereas patients with higher EHLOC beliefs
can potentially lead to poorer control [46].

Patient Characteristics

Several factors have been found to influence HLOC, including
socia contact, health information—seeking behavior, and trust
in health care providers. For example, social contact has been
found to lead to better health care behaviors across all income
levels[39]; higher | HLOC hasbeen found to lead to more social
behaviors, which in turn leadsto positive health influence [47];
and health information—seeking behavior has been linked to
higher | HLOC, indicating individuals with higher | HLOC are
more likely to seek out information to be well aware of their
health decisions outcome [39]. Higher E HLOC, and mostly
higher PO HLOC, can increase patients' level of trust, and
patients who are more trusting have been found to be more
likely to follow their physician recommendations[12]. CHLOC
has also been found to have a moderating effect on patient
self-efficacy and self-management behavior [48]. High
sel f-efficacy |eads to more self-management, and depending on
the level of patients C HLOC, this relationship can be either
strengthened or weakened.

E HLOC has been found to affect death-related anxiety. Higher
PO HLOC can lead to less stress regarding the uncontrollable
nature of death based on the trust in others (physicians’)
influence on one's health outcomes [49]. However, higher C
HLOC has been found to increase the level of anxiety and
depression at the end of life, as it indicates patients' lack of
control over their health and the inevitability of death [22].
These patterns are also applicable to healthy patients as they
age (Aviad and Cohen-Louck [72]). E HLOC can also impact
patients both positively and negatively. An elevated E HLOC
can result in an increased level of depression and anxiety for a
patient. For example, patients with high E HLOC have been
found to have poor coping skills, which could result in higher
levels of depression. Within the same context, patients with
high E HLOC linked to caregivers are more likely to rely on
their physician, worry less, and adapt to their conditions[22,81].

Caregiver Characteristics

The impact of an individua's hedth decisions on other
individuals and their relationship with them can also affect their

https://www.i-jmr.org/2024/1/e52287
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perceived HLOC. For example, if a patient is concerned about
their child’s health outcome, the parent’s| HLOC and EHLOC
may be influenced by their perception of their ability and
connected anxiety related to their child's health outcomes. For
example, parental caregiving quality increases when a child
faces challenges such asachronic condition [27]. Some studies
have found mothersto bethe main caregiversin special chronic
conditions such as type 1 diabetes [82,83]. Parents of children
dealing with diabetes were found to have higher | HLOC,
whereas patients who had failed to reach that control level
tended to have lower levels of | HLOC and higher levels of G
HLOC and C HLOC [82]. Mothers and other caregivers have
also been found to influence patients behavior and coping
styles. The level of | HLOC or E HLOC of the caregiver can
significantly impact the patients’ active or passive coping style
and how they behave toward their condition and perceived
anxiety level [84].

Disease Characteristics

Terminal illnesses can lead to unique cases where higher |
HLOC causes greater stress and anxiety for patients as they
experience a greater loss of control [22,50]. The relationship
between these 2 constructs is stronger as the illness becomes
more serious. A reversal of thisrelationship is possible. Patients
who are provided with an option for treatment or hopeful
messaging can decrease stress and anxi ety among patientswith
higher | HLOC. The likely reason for this phenomenon is that
patientswith higher | HLOC perceive areturn of control, which
leadsto lower stress and more proactive behaviorswhen positive
messaging is provided.

Patients with cancer across all stages tend to have higher PO
HLOC and decreased | HLOC. Higher PO HLOC tends to
manifest in alowering of anxiety if the source of the powerful
other is rooted in religion or part of the G HLOC [25]. The
reverse of thisrelationship has aso been observed. Patientswith
cancer with higher | HLOC tend to have lower E HLOC. The
higher | HLOC is usualy indicative of a higher quality of life
for the duration of the disease [51]. This might be due to the
impact of | HLOC in the hope of recovery, which leads the
patient to a better mental state and lowers the anxiety and
depression rates.

Uncertainty is a mgjor consideration across multiple studies
focused on patient behaviors. Uncertainty is defined as any
situation where adecision maker isunableto accurately predict
outcomes because they lack information or sufficient
environmental cues [85]. In the concept of HLOC, individuals
with higher | HLOC are more likely to react to uncertainty as
a controllable decision and opportunity, whereas individuals
with higher E HLOC may consider their uncertainty as
untrustworthy evidence of asituation [86]. Patientswith ahigher
level of | HLOC tend to be moreinvolved in their health-related
situations and have less uncertainty about them [51,87,88].
Higher | HLOC and more level of uncertainty in patients can
result in less stress and anxiety rates.

Research showsthat uncertai nty mediates between HLOC with
quality of life, anxiety, and depression [51]. It has been
illustrated that the level of a patient’s education and the
complexity of a treatment can directly affect patients
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uncertainty which can be reduced by improving the level of
education and patients knowledge about the related
phenomenon [89-91]. Physicians and health professionals can
be external resourcesfor providing such information to patients
with higher PO HLOC and hel p them overcometheir uncertainty
and improve their mental health [91,92]. Patients with higher |
HLOC have been found to have better coping with their
condition and adapt well to the change, aong with
information-seeking behavior, which would result in improved
level of knowledge about their condition and reduced level of
stress[51,87]. Additionally, patientswho have dealt with chronic
conditionsfor longer periodsfed lessuncertainty and less stress
about their condition because of their perceived knowledge
about their situation over time which would result in their
improved quality of life and mental health. With chronic
conditions, such as asthma, patients with higher self-efficacy
and higher | HLOC are in more control of their condition,
whereas patients with higher E HLOC beliefs can potentially
lead to poorer control [46]. In the case of patientswith dementia,
higher E HLOC has been observed with lower patient
depression, which could be because E HLOC may be linked to
acceptance of chronic conditions (Halse et a [50]).

Discussion

Principal Findings

Through analysis of the data, we observed intersections between
HLOC characteristics of patientsand health outcomes. The most
commonly recurrent themes are related to | HLOC, E HLOC,
and C HLOC. The effects of these constructs varied across
studies. Based on common patterns observed across the data,
we offer the following suggestions for individuals designing
medical behavioral interventions. First, in most situations,
improving | HLOC will improve health outcomes for patients.
I HLOC has been observed to improve patient health outcomes
across many different contexts. Patients with higher | HLOC
feel agreater sense of ownership over their health, which leads
them to take more proactive measures and makes them more
receptive to health behavioral interventions. The one exception
to this guideline is situations where a patient’s heal th condition
is terminal and an individual has limited control over the
outcome. In such situations, high | HLOC can be problematic
and lead to higher stress in contexts where patients feel aloss
of control [88]. In these situations, cultivating E HLOC or G
HLOC or minimizing | HLOC through a discussion around
acceptance of outcomes and a release of personal control may
be beneficial [51]. Second, patients with high E HLOC should
be further studied to determine the source of the E HLOC. A
common misconception of patients with high E HLOC is that
they are not as receptive to health messaging because they are
not intrinsically motivated like individuals with high | HLOC.
Individuals with high E HLOC can be just as receptive and
proactive as individuals with high | HLOC, but the source of
the externd influenceisan important factor to consider. Patients
who perceivetheir physiciansor similar caregiversasthe source
of the E HLOC will be more receptive to following suggestions
provided by the perceived authority [3]. However, patientswho
identify their main E HLOC source asfriends, family, or media
may hold beliefs that are contradictory to positive health
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messaging [52]. Determining the source of E HLOC is crucial
to a better understanding of how those patients are likely to
respond to health interventions. Third, patients with high C
HLOC arelesslikely to follow prepreventative behaviors or be
responsive to interventions. Across al studies, contexts, and
situations surveyed for thisreview, patientswith higher CHLOC
were less prone to be proactive about their health. This likely
stems from the idea common to individuals with demonstrable
high C HLOC that actions are ultimately meaningless because
everything happens through chance including health outcomes.
To addresstheseissues, health interventionalists should identify
patients who exhibit high C HLOC and seek to educate them
on the benefits of behavioral change. Demonstrations on the
effectiveness of interventions can also help to decrease CHLOC
and improve healthy patient behaviors.

Comparison to Prior Work

We explored the relationship between HLOC and hedlth
behavioral interventions in this paper. Previous studies have
explored similar relationships related to individual-level
constructs and responses to health behavioral interventionsand
health messaging. In this section, we explore some of the prior
work in the literature and how it relates to individual-level
beliefs regarding personal health.

HLOC and more generally LOC as a whole pertain to a high
degree of conceptua similarities with the attributional notion
of locus of cause, which refers to individuals' perception of
their causation [93]. The concepts, however, differ in the way
aspecific behavior isobserved: either from an outside observer’'s
perspective or one observing hisor her behavior [94]. Thelocus
of cause is considered internal when someone can perform a
task and triesto do so. In this case, failing the task is attributed
to alack of trying and effort of the person. In contrast, when
someone does not have the required abilities for a specific task,
the locus of cause appearsto be external, and the related failure
is assumed to be due to external circumstances [93,94].
Similarly, thetheory of self-attribution bias highlightsasituation
inwhichindividuals excessively attribute credit to their abilities
for past successes, while assigning blame to others for failures
[95-97]. Based on this concept, individual s attribute themsel ves
to positive outcomes, linking them to their actions and efforts,
while ascribing negative results to external factors such as bad
luck [98]. In the context of LOC, individuas either perceive
themselves to have the ability to control an outcome and try to
do so or perceive themselves as not having the ability to control
an outcome and therefore do not put any effort into achieving
that. It can be concluded that the LOC can be simplified as a
way of attributing the cause and outcomes of one's actions to
oneself [94].

Studies have posited that older people and those with lower
levels of education have higher levels of E HLOC beliefs over
internal ones[40]. In addition to education, various studies have
reported higher E HLOC in individuals with low
sociodemographic status or negative health-related behavior
such as smoking and drinking [1,99-104]. This association has
been specifically investigated by Wallston and Wallston [105],
which highlighted higher PO HLOC and higher C HLOC in
individuals with less than 12 years of education. Conversely,
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higher | HLOC can be seen in individuals with high
socioeconomic status or positive health behavior such asregular
exercising or staying on ahealthy diet [53]. On the same stream
of thoughts, the HL OC theory has been considered asapossible
mediator between socioeconomic status and health outcomes
[53,106].

Limitations and Strengths of the Systematic Review

The systematic review has inherent limitations. Observation of
afield of research is dependent upon the scope and perception
of the researchers cataloging the information. Analysis and
interpretation of results are affected by subjective factors. In
this paper, we have attempted to minimize individual biases
and subjectivity by establishing inclusion and exclusion criteria
and having sourcing and analysis of data conducted by 2
researchers (AY and SM) independently. The strengths of the
systematic review are the ability to provide a comprehensive
view of the state of research and the ability to generate
guidelines that are related to current trends and recent
phenomenain the field.

Future Work

This study focused on the literature surrounding HLOC
constructs and health behavioral interventions. New health
behavioral interventions related to the COVID-19 pandemic
and the subsequent policies offer new avenues for the
exploration of HLOC and individual health behaviors. Future
studies could explore how social distancing, vaccinations, or
quarantining is related to the idea of HLOC and the propensity
of individuals to adhere to guidelines. In general, it is probable
for individuals with higher PO HL OC to beinfluenced by other
individuals' suggestions. However, individuals with higher |
HLOC area so likely to get thisinfluence from others depending
on the situation. A relative example of this context is the
nonforcing manipulation through nudges. Nudging entails
organizing and modifying a decision-making scenario without
restricting choice options or imposing force, in away to alter
someone’s behavior in a predictive way [107]. For instance, a
smoker with high | HLOC may decide to quit smoking due to
aclosefriend telling him or her about theinfertility risks caused
by smoking. In this example, the individual’s decision about
willingly stopping an internal choice with the intention of
maintaining hisor her health istaking place because of someone
else’s nudge. In other words, this person believes in having
self-control over thisdecision and isaware of having the choice
of not quitting as well but is still influenced to do so. Many

Mozafari et d

examples can be applicable in this context, depending on the
specific scenario and individuals circumstances. We
recommend future research to expand on the impact of
“compelling versus noncompelling manipulation,” as well as
“effective nudges from friends or family versus strangers’ on
HLOC.

An exploration of the individual sources of E HLOC can also
be beneficial. E HLOC is often interpreted in a similar manner
to | HLOC. However, the sources of E HLOC are myriad and
can vary fromindividual to individual . More studiesthat explore
how changes to different HLOC constructs affect patient
behaviors over time would support the relationships observed
in many of the papers. One additional avenue of research isthe
implementation of health interventions with artificial
intelligence. Research on this topic has aready explored the
possibility of integrating language models or similar generative
agents with adaptive responses to improve patient health
outcomes [108,109]. The guidelines suggested in this paper
could also be tested in a longitudinal study where changes in
HLOC construct strength could be measured against patient
behaviorsin response to behavioral interventions.

This study’s methodology isacomprehensive literature review.
Studies werefiltered and analyzed based on relevance but there
was no metric applied to rate the quality of the studies or to
determine the suitability of the findings beyond the existence
of datacollection and analysis. Future studies could apply more
stringent metricstoward inclusion of studies, such asby omitting
studiesthat do not exceed acertain sample size or only including
studies that meet a particular duration.

Conclusions

The study of HLOC and medical behavioral interventionsisthe
study of how each individual responds to messaging and
motivations regarding their hedth-related behaviors. An
increased understanding of the constructs and relationships
across these 2 ideas can lead to better-designed studies and
interventions across different populations. Further exploration
of this topic can focus on the importance of individual
characteristics and the influence of context on each HLOC
construct. The patterns and relationships frequently observed
can help both academics and practitioners better design studies
to explore questions related to improving health outcomes.
Better-designed interventions can lead to individuals taking a
more active role in managing their health, ultimately leading to
improved health outcomes for everyone.
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