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Highlights 

• Medication adherence interventions in hypertensives have mixed results. 

• Adherence measuring tools are diverse, showing a lack of consensus in the field. 

• Well-conducted, theory-based adherence interventions are infrequent.  

• Our categorization system helps define and prioritize good interventions. 

• This tool facilitates clinicians’ and stakeholders’ decision-making on adherence. 

 

Abstract  

In recent years, interest in medication adherence has greatly increased. Adherence has been particularly 

well studied in the context of arterial hypertension treatment. Numerous interventions have addressed 

this issue, however, the effort to improve adherence has been often frustrating and frequently 

disorganized. The aim of present study was to perform a scoping review of medication adherence 

interventions in hypertensive patients, so that a clear overview was achieved. Moreover, an evidence-

based categorization of interventions was developed.  

The review was performed according to the PRISMA-ScR statement. MEDLINE and Web of Science were 

searched, and studies published from database inception until August 17, 2020 were included.  A total of 

2994 non-duplicate studies were retrieved. After screening and eligibility phases, a total of 45 articles 

were included. Studies were analyzed regarding their design, participant characteristics and management 

of adherence strategies employed. Furthermore, medication adherence and blood pressure outcomes, 

as well as adherence measuring tools were evaluated. Each study’s intervention was then categorized 

using a novel evidence-based system of categorization, derived from the conceptual clustering framework 

used in machine learning.  

 This work is an important step in pushing for better informed and more efficient future research efforts, 

both by providing an overview of the research field and by creating a new, evidence-based intervention 

categorization tool. It also provides valuable information to clinicians about medication adherence to 

antihypertensive therapy. 

 

Keywords:   Scoping review    Arterial hypertension    Medication adherence   Prevention    Intervention 
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1. Introduction 

Inadequate medication adherence is a worldwide problem with an impact that, though undoubtedly very 

significant, is quite difficult to estimate when its pervasiveness is taken into account (1, 2). The World 

Health Organization defines adherence to medications as a multidimensional phenomenon determined 

by the interplay of five sets of factors (1). These are the following: social/economic, therapy-related, 

patient-related, condition-related and health system/healthcare team (1).  

Medication adherence is a seemingly simple, but, in reality, extremely complex entity. In fact, a review of 

systematic reviews published by Kardas et al. in 2013 (3) found 711 individual determinants of adherence 

to chronic medications. In an attempt to uniformize the discourse in this area, the authors of the ABC 

(Ascertaining Barriers to Compliance) project’s medication adherence taxonomy proposed new 

definitions, based on both behavioral and pharmacological sciences (4). As such, medication adherence 

was conceptualized as a continuous entity, divided in 3 distinct, quantifiable phases: Initiation (the act of 

taking the first dose of medication as prescribed), Implementation (the extent to which a patient takes 

their medication as prescribed) and Discontinuation (the moment when the patient completely stops 

taking the medication). In addition, Persistence was defined as the time period between Initiation and 

Discontinuation (4). This taxonomy was later used to create the ESPACOMP (European Society for Patient 

Adherence, Compliance, and Persistence) Medication Adherence Reporting Guideline (EMERGE) (5), 

which is of great utility and pertinence.  

Another very important conceptualization is the division of medication nonadherence in intentional and 

unintentional. This stems from the fact that not all nonadherence behaviors are conscious and 

intentional: patients can be passively inconsistent in their medication taking habits, i.e. unintentionally 

nonadherent (due to forgetfulness, for example) (6). The recognition of the existence of both intentional 

and unintentional nonadherence behavior patterns emphasizes the need to address these, whether 

individually or as a whole, as they most likely coexist in the same patient (7). 

Arterial hypertension (henceforth, hypertension) is a chronic health condition that requires chronic 

medication to control and prevent the plethora of cardiovascular and cerebrovascular morbidities related 

to it (8). However, despite the availability of effective treatments, the majority of patients with 

hypertension do not achieve satisfactory blood pressure levels (9), and it is well established that 

suboptimal antihypertensive medication adherence plays a crucial role (10). Likewise, poor medication 

adherence is an important confounder in the diagnosis of true resistant hypertension (11), further 

demonstrating its pertinency and need to be addressed (1, 2, 12, 13). As a matter of fact, improving 

medication adherence is a key factor not only in preventing hypertension complications, but also in 
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relieving the condition’s healthcare burden and socioeconomic sequelae, positively modifying health 

system overall effectiveness (14).  

Indeed, increasing the rate of adherence to hypertensive medication to 70% in just 5 European countries 

(England, France, Germany, Italy, and Spain) would lead to 82,235 less cardiovascular events and save 

over €330 million over 10 years (15). 

This problem’s relevance has long been well-recognized (16) and, consequently, several interventions 

addressing medication nonadherence in hypertensive patients have been described and/or implemented 

(13). Despite a great variety, there is a lack of evidence to support any specific intervention to improve 

medication adherence (1, 3, 6, 10, 13).  Moreover, interventions are often complex, multimodal and, yet, 

vaguely detailed, which means that few are reported beyond the academic research setting and can be 

replicated in real-life scenarios.  This issue is highlighted in a 2015 review of interventions to improve 

adherence to antihypertensives, in which Conn et al. found that less than 25% of the studies included 

were theory-based (13). More recently, in a systematic overview of systematic reviews, Anderson et al. 

(2020) concluded that the vast majority of primary studies describing interventions on medication 

adherence are of very low or low quality (17), cementing the fact that the search for effective 

interventions has been an often frustrating, frequently disorganized and misguided effort so far (1, 3, 18). 

In light of this paradigm, a scoping review with the aim to summarize and clarify the evidence on 

medication adherence interventions in hypertensive patients was performed. Besides this, the present 

study proposes an intervention categorization that allows a clear, systematized, and reliable approach to 

their interpretation and development. The ABC taxonomy (4) and EMERGE (5) were used as theoretical 

frameworks in our study. 

2. Methods 

This scoping review was conducted following the PRISMA Extension for Scoping Reviews (19), thus 

employing a systematic approach to mapping the evidence on interventions to improve medication 

adherence in hypertensive patients (Figure 1). Its main objectives were to identify and categorize 

interventions, analyzing their outcomes and adherence measuring tools used. The protocol was drafted 

by the research team (Pinho, Cruz and Ferreira) and revised by the advisory board (Sampaio and 

Ramalho). It was based on the PROSPERO database’s protocol model (20); however, it was not submitted, 

as scoping reviews are not eligible for registration. All the study selection phases were performed by 2 

independent reviewers, with consensus meetings as tiebreakers, ensuring the eligibility criteria were 

rigorously applied. 
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Figure 1 – Study Selection  (based on the PRISMA Flow Diagram (40)) 

 

2.1 Data Sources and Searches 

From an initial set of relevant studies, a search expression was defined and calibrated in electronic 

databases, through test rounds for individual and combined terms. The database eligible for calibration 

was MEDLINE. There were no restrictions on publication period or language. The terms in the search 

expression were selected using information from the ABC taxonomy (4) and EMERGE (5), and following 

an evidence-based methodology for planning and creating a multi-database search strategy (21). 

After calibration, the most relevant search expression (Supplementary Material 1) was selected. Two 

databases (MEDLINE and Web of Science) were then queried, and studies from inception until 

17th August 2020, the date when the search was performed, were considered.  
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2.2 Study Selection 

Eligibility criteria 

Studies included were:  

1) written in English or Portuguese; 

2) peer-reviewed and literature-indexed, guaranteeing their quality; 

3) focused on a population of patients with arterial hypertension;  

4) presenting structured, clearly described and replicable interventions addressing medication 

adherence – according to the recommendations of Professor Susan Michie and other authors (17, 

22-25), for reasons further detailed in the discussion section, when analysing educational 

interventions, only those whose educational component was designed using an evidence-based 

theoretical framework were included;    

5) describing technologies or interventions that are not merely conceptual and have been 

implemented in an academic and/or real-life setting.  

Studies that did not have an abstract on the screening phase or which, in the eligibility phase, did not 

have the full-text version available (after direct contact with the authors), were excluded. There were no 

exclusions regarding study type or design. 

Screening phase 

After searching the databases, conducting a consistency check, and extracting all the articles, duplicates 

were identified and excluded using EndnoteX9. From 5015 starting articles, a total of 2994 remained and 

were assessed for eligibility (reading of title and abstracts) by two independent reviewers and a third as 

a tiebreaker, ensuring methodological rigor. A kappa statistic was calculated to ensure inter-rater 

reliability and determined to be 0.528 (95% CI 0.309-0.746). 

Eligibility phase 

Full texts of all the articles included in the previous phase were extracted (n= 217). The eligibility criteria 

were then reapplied by 2 independent reviewers and a third as a tiebreaker. The reference lists of each 

eligible article were scrutinized for any relevant studies omitted in the previous phases. A kappa statistic 

was again calculated to ensure that inter-rater reliability was maintained. 
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2.3 Data Extraction 

A standard data extraction form was created, and the following data was extracted from each study: 

article title; name of first author; country of origin;  publication year; publication type; aims of the study; 

participants of the study; adherence to medications components addressed (when mentioned, as 

EMERGE recommends (5)); management of adherence strategies (5);  adherence-related sciences 

involved (fields of science the intervention encompasses, either due to its nature or the background of 

the people implementing it (5)); adherence measurement tools used; statistic methods used; study 

limitations; intervention category (according to the systematic categorization method detailed in the 

section below); key findings.  

Two reviewers independently extracted the data. Differences in the data extracted were resolved by the 

reviewer team and supervisor board on a consensus meeting. 

2.4 Data Synthesis and Analysis 

A system for the categorization of interventions was designed and, to prevent biases in its creation, the 

conceptual clustering framework was adopted. According to this framework, a group of objects (in this 

case interventions) forms a category only if it is describable by a concept from a predefined group of 

concepts (26).  

A previous intervention classification system found in a Cochrane Review (27) was used as a starting point 

for establishing a group of concepts. Subsequently, this group was updated using data from EMERGE (5), 

the moderator analyses done in a widely cited systematic review of medication adherence interventions 

in hypertensive patients (13), the intervention type classification in a recent overview of systematic 

reviews of medication adherence interventions (17) and the Necessity-Concerns Framework (28). These 

works were sources for concepts and definitions because they provide clear, useful, and extensive 

information on interventions and modifiable adherence behaviors. Finally, from the resultant group of 

concepts 8 different categories were described (Table 1).  

When performing the study categorization itself, the reviewers were instructed on biases in 

categorization (29) and followed general recommendations on preventing information biases (30). 

Differences in study categorization were solved by investigation team consensus meeting. 

This novel categorization system aims to sort interventions on medication adherence according to the 

feature they intend to modify. Multimodal interventions are part of more than one category; this system 

is especially useful in these cases as it allows them to be summarized and easier to interpret.  
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Table 1 – Intervention categories. 

 

3. Results 

The results summarized below are presented in Table 2. 

3.1. Study Characteristics  

The database searches conducted in August 2020 yielded 5015 potentially relevant studies. After 

duplicate removal, 2994 articles were screened. Following title and abstract screening, 217 full-text 

articles were selected. After applying the eligibility criteria to the full-text articles, 45 articles were 

included for analysis. From 45 articles included, 6 were not present in the original 2994 articles and were 

added after scrutinizing the reference list of other relevant articles. Of the included studies, 34 are 

randomized controlled trials, 6 are quasi-experimental studies, 4 are observational studies and 1 is a 

secondary data analysis. 

Regarding the article’s country of origin, 20 studies were from the USA, 3 each were from Australia, China 

and France, 2 each were from Canada and the Netherlands, and, finally, Brazil, Chile, Denmark, Iran, 

Japan, Malaysia, Poland, South Africa, South Korea, Spain, Taiwan and the UK had 1 study each.  

 

Category Concept (26) 

Education of caregivers 
Health professionals are taught strategies to improve patient’s adherence, 
following a clear, evidence-based educational framework. 

Education of patients 
Patients are given health information, following a clear, evidence-based 
educational framework. 

Financial or other 
material incentives 

Patients are provided some sort of material incentive to motivate them to be 
adherent. 

Involvement of allied 
health professionals 

Beyond the expected patient-caregiver relationship, a health professional is 
assigned to personally accompany and help one or a group of patients, attending 
their individual needs. 

Medication adherence 
intentional factors 

Patients’ motivation and beliefs regarding treatment and illness perception are 
addressed, tackling intentional nonadherence. 

Medication adherence 
unintentional factors 

The intervention’s purpose is improving patients’ skills and personal 
competences, such as memory, tackling unintentional nonadherence. 

Simplification of 
treatment regimens 

Patient’s medication regimen is simplified, using strategies that make it easier to 
adhere to. 

Special monitoring  Patients are monitored (or self-monitor), in a way they normally would not be. 
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3.2 Medication Adherence Measuring Tools 

There were 33 individually different tools used to measure adherence. Likewise, 33 studies used a single 

adherence measuring tool, 10 studies used two different tools, 1 study used three and another used four.  

Most studies included used self-reporting tools for measuring adherence, with 19 different self-report 

tools used. In fact, 21 studies used self-reporting tools as the only medication adherence outcome 

measure, 8 studies used a self-reporting tool in conjunction with a different type of measure and 16 

studies did not use any form of self-reporting as a medication adherence outcome. The majority of studies 

(14 of them) used the Morisky Medication Adherence Scale, in its different versions (6 studies used the 

4-MMAS (32), another 6 the 8-MMAS (33) and 1 the MMS (34)). Furthermore, 8 studies (35-42) developed 

their own self-reporting tools, often developed based on undefined assumptions. Finally, 9 studies used 

other self-reporting tools found in literature (43-50). 

As for objective measurements of adherence based on pharmacy records or pill counts, Proportion of 

Days Covered (51) pill was the most frequent method, with 7 studies using it. It was followed by pill count, 

as 5 studies measured this outcome, and Medication Possession Ratio (51) (4 studies). It should be noted 

that 2 studies used pill count based tools, described in the study (52, 53).  One study also used time to 

discontinuation and time to refill as adherence outcomes, and another evaluated the percentage of 

patients that refilled prescriptions on time.   

Regarding the use of electronic or digital data for measuring adherence, 9 studies used data collected 

with some variation of a sensor-enabled pill or pill bottle (54-58). In this group, the Medication Event 

Monitoring System pill cap (54) was used most frequently, with 5 studies employing it. Lastly, 1 study 

used data from the mobile application it implemented as an adherence outcome (59).  

3.3 Study Categorization 

Most studies (26 of them) presented multimodal interventions, implementing approaches from 2 or more 

different categories; the remaining studies (19 of them) focused on a single category of intervention. The 

most frequently tested categories, with 20 studies each, were medication adherence intentional factors 

and medication adherence unintentional factors. Education of patients was present in 17 interventions 

and special monitoring in 16. There was involvement of allied health professionals in 6 studies, 5 studies 

implemented simplification of treatment regimens and 3 studies had interventions that fit the education 

of caregivers category. Finally, only 1 study tested the effect of financial or other material incentives. 
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3.4 Study Outcomes 

Most included studies (30 of them) found that their interventions significantly improved medication 

adherence; however, 15 studies found no significant impact in any of the measured adherence outcomes. 

Concerning impact on blood pressure, the paradigm is different: of the 38 studies reporting blood 

pressure outcomes, less than half (18 of them) found their intervention had any significant impact; the 

remaining 20 reported nonsignificant results. 

Regarding the categorization of interventions with significant results on adherence, most tested 

interventions fit either the medication adherence intentional factors category or the medication 

adherence unintentional factors one, with 11 studies each (55% of interventions in each category). The 

following most frequent category was education of patients, with 10 interventions (approximately 59% 

of interventions), after which came the special monitoring category, with 9 (56% of interventions). The 

involvement of allied professionals and simplification of treatment regimens categories had 5 

interventions each (83% and 100%, respectively). Finally, there were 2 interventions in the education of 

caregivers category (66% of interventions in this category) and 1 in the financial or other material 

incentives category (100% of interventions). 

The number of multimodal interventions that were successful in improving was close to the number of 

unimodal ones, as there were 16 of the former (approximately 60%) and 14 of the latter (approximately 

70%). Of the unimodal interventions, 5 fit the simplification of treatment regimens category, 2 (each) fit 

the special monitoring, education of patients and medication adherence unintentional factors categories 

and 1 (each) fit the financial or other material incentives, involvement of allied health professionals and 

education of caregivers categories. 

The most frequently mentioned study limitation was a short follow-up, making it impossible to evaluate 

long-term outcomes. This is a frequent limitation which is also often mentioned in previous reviews (3, 

60, 61). 
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Table 2- Studies Included. 

First Author; Year;  
Country 

Publication Type; 
Participants 

Management of Adherence Strategies (5) (Intervention) 
Adherence  

Measurement 
Tools 

Key Findings Intervention Category 

Abughosh, S; 2018; 
USA 
(62) 

RCT; 
11 pharmacy students and 
743 nonadherent patients 

with DM and HT. 

6 MI (63) phone calls made by pharmacy students, trained 
in the Transtheoretical Model of Behavioral Change (64). 

PDC. (51) 
MA was significantly better in the 

intervention group. 

Involvement of allied 
health professionals; 

MA intentional factors. 

Andrejak, M; 2000; 
France 

(65) 

RCT; 
162 hypertensive patients, 

aged ≥ 18 years. 
Trandolapril once daily, instead of captopril twice daily. 

Pill count; 
MEMS pill caps 

(54). 

MA with the once daily regimen was 
significantly higher. 

BP control between groups was not 
significantly different. 

Simplification of dosage 
regimens. 

Bajorek, B; 2016; 
Australia 

(66) 

Cluster RCT; 
15 pharmacists and 53 

patients, aged ≥ 18 years, 
with uncontrolled HT. 

Pharmacist-led service based on the Health Collaboration 
Model (67), employing BP measurements, MA barrier 

identification, medication reviews and recommendations. 
MMAS-8 (33). 

MA and BP control significantly 
improved in the 3-month follow-up 

group.  
No significant MA or BP changes in the 

12-month follow-up group. 

Education of patients; 
 MA intentional factors. 

Becker, LA; 1986; 
USA 
(35) 

RCT; 
180 patients, aged 20-80 

years, with poor BP control. 
Pill blister with medication taking schedule printed on it.  

Self-report; 
Pill count. 

No significant improvements in MA or 
BP control. 

MA unintentional factors. 

Bobrow, K; 2016; 
South Africa 

(40) 

RCT; 
1372 hypertensive patients, 

aged ≥ 21 years. 

Interactive messages, based on behavior change techniques 
(26), designed to improve MA, provide HT education and 

allow appointment rescheduling. 

PDC (51); 
Self-report. 

MA measured by PDC was significantly 
better.  

Self-reported MA did not significantly 
change. 

Systolic BP was statistically better. 

Education of patients; 
MA intentional factors; 

MA unintentional factors. 

Boissel, JP; 1996; 
France 

(36) 

RCT; 
7274 hypertensive patients, 

aged ≥ 18 years. 

Slow-release nicardipine 2 times a day, instead of 
nicardipine 3 times a day. 

Standardized 
interview. 

MA in the twice daily regimen group 
was significantly better. 

No significant differences in BP 
control. 

Simplification of dosage 
regimens. 

Bosworth, HB; 2005; 
USA 
(68) 

RCT; 
588 hypertensive veterans. 

Phone calls based on the Health Decision Model (69), 
providing predefined health information (namely about 

medication taking memory aids) and emphasizing positive, 
motivating messages. 

MMAS-4 (32). 

MA did not significantly change at 6 
months. 

BP control at 24 months significantly 
improved in the intervention group, 

but there was no between-group 
significant difference (70). 

Education of patients; 
MA intentional factors; 

MA unintentional factors. 
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Bosworth, HB; 2009; 
USA 
(71) 

Factorial RCT; 
656 hypertensive patients. 

Phone intervention based on the Health Decision Model 
(69) and Transtheoretical Model of Behavior Change (64), 
designed to improve MA and health behaviors; or BP self-

monitoring 3 times a week; or both. 

MMAS-4 (32). 

Self-reported MA was not significantly 
better in intervention groups. 

BP control was significantly better in 
the combined intervention group than 

in the control group.  The difference 
was not significant between either of 
the other intervention groups and the 

control group. 

Education of patients; 
MA intentional factors; 

MA unintentional factors; 
Special monitoring. 

Buis, L; 2017; USA 
(72) 

Factorial RCT; 
123 hypertensive African 

American patients, aged ≥ 18 
years. 

BPMED, an automated text-messaging system aligned with 
the Health Belief Model (73), that sends users medication 

taking reminders and evidence-based educational material. 

MMAS-8 (33); 
Pill count. 

No significant changes in MA or BP 
control. 

On linear regression, baseline systolic 
BP was the only predictor of BP 

change. 

Education of patients; 
MA unintentional factors. 

Buis, LR; 2020; USA 
(74) 

Non-randomized, 
uncontrolled trial; 

15 patients, aged ≥ 18 years, 
with uncontrolled HT. 

BPTrack: 2 apps, one patient-directed and another 
pharmacist-directed.  

The patient-directed app allows patients to register their 
BP, receive medication taking reminders, record MA and 

send messages to the pharmacist. 
The pharmacist-directed app allows patient data tracking, 

goal-setting and sending messages to patients. 

ARMS (46). 
MA did not significantly change.  

BP control was significantly better. 

Involvement of allied 
health professionals; 

MA unintentional factors; 
Special monitoring. 

Chabot, I; 2003; 
Canada 

(75) 

Non-randomized, controlled 
trial; 

100 patients, aged 18–80 
years. 

Decision aid software, integrated in the pharmacy system, 
based on the PRECEDE–PROCEED model (76), using data 

from patient’s BP measurements and PDC. With the 
software's guidance, the pharmacist could then provide 

lifestyle changing recommendations for patients, their GPs, 
or both and patient education, addressing MA. 

PDC (51); 
MMAS-4 (32). 

MA measured by MMAS significantly 
improved in high-income patients. 

No significant overall group 
differences regarding MA or BP. 

In high-income patients, there was a 
significant improvement in systolic BP.  
In low-income patients, there was no 

significant BP differences.  

Education of caregivers; 
Education of patients; 

MA intentional factors. 

Christensen, A; 
2010; Poland 

(41) 

Crossover RCT; 
1577 patients, aged ≥ 18 
years, with untreated or 
ineffectively treated HT. 

Helping Hand Data Capture (HHDC), a blister-operated 
device that provides audiovisual medication taking 

reminders. The time of each blister removal is monitored. 

HHDC data (58); 
Self-report. 

Self-reported MA did not significantly 
change. 

MA measured by HDDC was overall 
significantly better in the group using 
the device from the start than in the 

group that started used it after 
crossover. 

No significant differences in BP 
control. 

MA unintentional factors; 
Special monitoring. 
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de Souza, AC; 2016; 
Brazil 
(77) 

Non-randomized, 
uncontrolled trial; 

116 hypertensive patients, 
aged ≥ 18 years. 

Evidence-based educational flipchart, implemented in 3 
workshop sessions. 

QATSH (44). MA improved significantly. Education of patients. 

Dupclay, L; 2012; 
USA 
(78) 

Observational, retrospective, 
propensity-score matched 

cohort study; 
9266 patients, aged ≥ 18 

years. 

Special pill container.  

MPR (51); 
PDC (51); 

Time to refill 
and time to 

discontinuation. 

MA was significantly better, 
regardless of MA measure.  

MA in patients with the lowest MPR 
did not significantly improve. 

MA unintentional factors. 

Hedegaard, U; 2015; 
Denmark 

(79) 

RCT; 
532 hypertensive patients, 

aged ≥ 18 years. 

Pharmacy intervention consisting of a medication review, 
followed by advice to the patient’s GP, a patient MI (63) 

session and follow-up phone calls.  
MPR (51). 

MA improved significantly. 
No significant changes in BP control. 

Involvement of allied 
health professionals; 

 MA intentional factors. 

Ho, CT; 2018; Taiwan 
(80) 

Observational, retrospective, 
cohort study; 

17568 hypertensive patients, 
aged ≥ 18 years. 

Single-pill fixed-dose drug combination. PDC (51). 
MA was significantly better and there 
was a significant reduction of major 

adverse cardiovascular events. 

Simplification of dosage 
regimens. 

Kang, H; 2016; South 
Korea (81) 

Non-randomized, 
uncontrolled trial;  

38 hypertensive patients. 

HT management app (HMA), providing medication taking 
reminders,  

evidence-based lifestyle recommendations, health goals 
and medication education. 

 MMS. (34) MA improved significantly. 
Education of patients; 

MA unintentional factors. 

Logan, AG; 1979; 
Canada 

(52) 

RCT; 
457 hypertensive patients, 

aged 18-69 years.  

Two nurses were taught to manage HT according to a 
standard protocol, which involved MA evaluation. They 

then sent the patient’s GP a summary of every visit. 

Pill count-based 
tool. 

MA and BP were significantly better. 
Involvement of allied 
health professionals. 

Ma, CH; 2014; China 
(82) 

RCT; 
120 hypertensive patients, 

aged ≥ 18 years. 
8 MI (63) sessions; goal-setting diary. TAQPH (45). 

MA and BP control improved 
significantly. 

MA intentional factors. 

Marquez-Contreras, 
E; 2006; Spain 

(83) 

RCT; 
250 patients, aged 18-80 

years, with newly diagnosed 
or uncontrolled HT. 

BP self-monitoring, 3 times a week. 
MEMS pill caps 

(54). 

MA was significantly better.  
BP significantly improved but was not 

significantly different between 
groups. 

Special monitoring. 
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Matsumura, K; 2012; 
Japan 
(84) 

RCT; 
207 hypertensive patients, 

aged ≥ 20 years. 
Single-pill fixed-dose drug combination. Pill count. 

MA and BP control did not 
significantly change. 

Simplification of dosage 
regimens. 

McKenney, JM; 
1992; USA 

(85) 

RCT; 
70 hypertensive patients, 

aged ≥ 50 years. 

Medication vial cap that displays when the container was 
last opened (Prescript TimeCap) (86). BP self-measurement. 

Pill count.  
MA and BP control were significantly 

better. 
MA unintentional factors; 

Special monitoring. 

McManus, RJ; 2018; 
UK 

(87) 

Factorial RCT; 
1182 patients, aged ≥ 35 

years, with uncontrolled HT. 

BP self-monitoring 4 times a day, with or without a SMS-
based telemonitoring service associated. 

MARS (49). 

MA did not significantly change.  
Systolic BP was significantly better in 

both intervention groups, with no 
significant difference between them. 

Special monitoring. 

Mehta, SJ; 2019; 
USA 
(37) 

Factorial RCT; 
151 hypertensive patients, 

aged 18-75 years. 

Medication taking reminder messages, automated by the 
Way to Health software. 

Daily medication taking reminder text messages, with 
bidirectional texting or not. 

Smart pill cap 
(AdhereTech) 

(56); 
Self-report. 

No significant improvements in MA or 
BP control. 

MA unintentional factors; 
Special monitoring. 

Moorhead, P; 2017; 
USA 
(88) 

Cluster RCT; 
57 patients, aged ≥ 18 years, 

with uncontrolled HT and 
DM. 

Proteus Discover, a digital health system that incorporates 
sensor-enabled medication and a mobile app that provides 

medication taking reminders and gathers user data, 
connected to a wearable sensor. 

Data from the 
digital health 
system (57). 

MA was significantly better. 
Subjects with lower levels of MA at 

baseline had the greatest MA 
improvement. 

MA unintentional factors; 
Special monitoring. 

Morawski, K; 2018; 
USA 
(89) 

RCT; 
412 hypertensive patients, 

aged 18-75 years. 

Smartphone app Medisafe, providing medication taking 
reminders, MA tracking and weekly MA reports and 

optional peer support. 
MMAS-8 (33). 

Nonsignificant increase in MA in the 
intervention group, with no change in 
the control group. The between-group 
difference was statistically significant. 

Systolic BP did not significantly 
change. 

MA intentional factors; 
MA unintentional factors; 

Special monitoring. 

Mounier-Vehier, C; 
1998; France 

(90) 

RCT; 
103 hypertensive patients 

aged 18-75 years. 
Amlodipine 1 time a day instead of nifedipine 2 times a day. 

MEMS pill caps 
(54). 

MA was significantly better. 
BP control was not significantly 

different between groups overall, but 
at night it was significantly better in 

the amlodipine group. 

Simplification of dosage 
regimens. 

Muhammad, J; 2019; 
Malaysia 

(39) 

RCT; 
88 hypertensive patients, 

aged ≥ 18 years. 
BP self-measurement, 2 times per day. 

New MA Scale 
Questionnaire. 

MA did not significantly change. 
BP significantly improved in both 

groups; the between-group difference 
significant. 

Special monitoring. 



15 
 

Odusola, A; 2015; 
Netherlands 

(91) 

Observational, one group 
pre-test, post-test study; 
149 patients, aged ≥ 18 

years, with uncontrolled HT 
or poor self-reported MA. 

3 group education sessions with culturally tailored written 
and audio-visual educational materials. 

MMAS-8 (33). 
MA and BP control significantly 

improved.  
Education of patients. 

Ogedegbe, G; 2008; 
USA (92) 

RCT; 
 190 African Americans, aged 
≥ 18 years, with uncontrolled 

BP. 

4 MI (63) sessions. 
MEMS pill caps 

(54). 

MA significantly worsened in the 
control group and did not significantly 

change with the intervention. The 
group difference was not significant. 

BP significantly lowered in both 
groups; the between-group difference 

was not significant. 

MA intentional factors. 

Patel, S; 2013; USA 
(59) 

Non-randomized, 
uncontrolled trial; 

50 hypertensive patients, 
aged 18-80 years. 

Pill Book, an app providing information on commonly 
prescribed medications and audiovisual medication taking 

prompts, with MA tracking. 

PDC (51); 
MMAS-4 (32); 
Tracking data 

from the 
application. 

MA measured by PDC significantly 
increased at 3 months.  

At the 6-month visit (3 months after 
the phone app was turned off), MA 

was significantly lower than baseline. 
MA measured by MMAS significantly 

improved at 6 months. 
BP control improved significantly.  

MA unintentional factors; 
Special monitoring. 

Persell, SD; 2020; 
USA 
(42) 

RCT; 
333 hypertensive patients, 

aged 18-84 years. 

Hypertension Personal Control Program, an AI-based app 
connected to a BP self-measuring device, providing 

evidence-based HT education and coaching on lifestyle and 
diet, based on DASH (93); BP data tracking and medication 

taking reminders. 

Self-report. 
No significant improvements in MA or 

BP control. 

Education of patients; 
MA intentional factors; 

MA unintentional factors; 
Special Monitoring. 

Sany, SB; 2020; Iran 
(94) 

RCT; 
35 physicians and 242 

patients, aged ≥ 18 years, 
with uncontrolled HT. 

Physicians participated in 2 full-day workshops, based on 
the Health Literacy in Practice model (95) and standard 

treatment algorithms for HT.  

Adult Primary 
Care 

Questionnaire 
(50). 

MA and BP control were significantly 
better. 

Education of caregivers. 

Schneider, PJ; 2008; 
USA 
(96) 

RCT; 
85 hypertensive patients, 

aged ≥ 65 years. 

Pill Calendar: medication blister in the form of a calendar, 
with information on what to do if a dose is missed. 

Percentage of 
prescriptions 

refilled on time; 
MPR (51). 

MA and BP control were significantly 
better. 

MA unintentional factors. 
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Schoenthaler, A; 
2020; USA (97) 

RCT; 
119 non-adherent 

hypertensive Latino patients, 
aged ≥ 18 years. 

9 counseling sessions based on the teamlet mode (98), 
conducted in person or via telephone. 

MMAS-8 (33); 
Smart pill bottle 
eCAP ECM (55). 

MA measured by eCAP device 
significantly worsened in both groups, 

with no between-group significant 
difference. 

MA measured by MMAS-8 was 
significantly better in the intervention 

group. 
No significant differences in systolic 

BP. 

Involvement of allied 
health professionals; 

MA intentional factors. 

Schroeder, EB; 2020; 
USA 
(99) 

RCT; 
295 hypertensive patients, 

aged 21-79 years. 

Interactive voice response and text message, providing 
appointment reminders, with prompts to reschedule 

missed appointments and refill medications and weekly 
messages encouraging self-care and medication taking.  

Voils instrument 
(48). 

No significant improvements in MA or 
BP control. 

MA intentional factors; 
MA unintentional factors. 

Stewart, K; 2014; 
Australia (100) 

Cluster RCT;  
395 hypertensive patients 

aged ≥ 18 years. 

Package of interventions, involving BP self-monitoring; MI 
(63) and evidence-based health education; pharmacy-based 

medications review and GP referral when needed and 
optional medication refill reminders. 

MMAS-4 (32); 
TABS (43). 

MA significantly improved in both 
groups, with no significant between-

group difference. 
Systolic BP was significantly better. 

Education of patients; 
MA intentional factors; 

MA unintentional factors; 
Special monitoring. 

Svarstad, BL; 2013; 
USA 

(101) 

Cluster RCT; 
576 hypertensive black 

patients, aged ≥ 18 years. 

Multimodal intervention, based on the Health 
Collaboration Model (67), involving training session for 
pharmacists and technicians, with provision of guiding 

clinical toolkits; patient toolkits with card for recording self-
monitored BP, a 7-day medication box  and a pedometer 

and monthly patient assessment with identification of MA 
barriers. 

PDC (51). 

MA and BP control were significantly 
better at 6 months. 

 6 months after intervention 
discontinuation, improvements in MA 

and systolic BP were sustained, 
though the difference in diastolic BP 
and overall BP control was no longer 

significant. 

Education of patients; 
Education of caregivers; 
MA intentional factors; 

MA unintentional factors; 
Special monitoring. 

Tu, Q; 2020; 
Australia  

(102) 

Cluster RCT; 
270 diabetic patients, aged ≥ 
60 years, with uncontrolled 

HT, recently discharged from 
the hospital. 

Hospital-home transitional care program, based on the 
integrated care model (103), involving goal-setting, action 
plan and individualized treatment plan and 6 months post-

discharge support. 

TAPQH (45). MA and BP were significantly better. 

Education of patients; 
Involvement of allied 
health professionals; 

MA intentional factors. 

van Onzenoort, 
HAW; 2010; 
Netherlands 

(104) 

RCT; 
228 hypertensive patients, 

aged ≥ 18 years. 
BP self-monitoring, 6 times a day. 

MEMS pill caps 
(54). 

MA was significantly better. 
BP control did not significantly 

change. 
Special monitoring. 
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Varleta, P; 2017; 
Chile 
(105) 

RCT; 
314 hypertensive patients, 

aged 30-80 years. 

Patients received text messages developed using social-
cognitive theory data (106), containing educational 

information about lifestyle choices and MA. 
MMAS-4 (32). 

MA significantly decreased in the 
control group and significantly 

improved in the intervention group. 
There was a BP reduction in both 
groups, but not enough power to 

make statistical comparisons. 

Education of patients; 
MA intentional factors. 

Wang, MY; 2020; 
China 
(107) 

RCT; 
174 hypertensive patients, 

hospitalized after an 
ischemic stroke. 

Comprehensive Reminder System, based on the Health 
Belief Model (73), comprising a health education session 
before hospital discharge, along with the provision of a 
goal-setting calendar; an automated message service of 
prewritten medication taking reminder messages and 4 

follow-up telephone calls. 

Adapted version 
of Health 

Promoting 
Lifestyle Profile 

II (47). 

MA significantly increased in both 
groups at 3 months. At 6 months, it 

significantly decreased in the control 
group and stayed identical in the 

intervention group, as such, MA was 
significantly better in the intervention 

group. 
Systolic BP levels were significantly 

better as well. 

Education of patients; 
MA intentional factors; 

MA unintentional factors. 

Webb, PA; 1980; 
USA 
(53) 

Factorial RCT; 
123 low-income black 

patients, aged 20-80 years, 
with uncontrolled HT. 

Educational Intervention: 3 group education sessions based 
on group decision making techniques (108), discussing 

management of HT and importance of MA. 
Counseling Intervention:  3 individual counseling sessions, 

focused on overall psychosocial well-being. 

Pill count-based 
tool. 

No significant improvements in MA or 
BP control. 

 Education of patients; 
MA intentional factors. 

Wu, JR; 2018; USA 
(109) 

Secondary data analysis; 
477 hypertensive patients, 

aged ≥ 18 years. 

BP self-monitoring, 3 times per week. 
Phone health-coaching program, modelled after the Health 

decision Model (69) and the Transtheoretical Model of 
Behavior Change (64), conveying lifestyle and HT 
information and MI (63) goal-setting strategies.  

MMAS-8 (33). 
MA and BP significantly improved. 

However, MA significantly decreased 
in patients with high MA at baseline. 

Education of patients; 
MA intentional factors; 

Special monitoring. 

Yu, BR; 2013; China 
(38) 

Observational, retrospective 
cohort study; 

351 hypertensive patients. 

Subsidy program that provided free medication and HT 
management to patients in low-income families. 

Survey. 
MA was significantly better.  

BP control did not significantly 
change.  

Financial or other 
material incentives. 

Abbreviations AI - artificial intelligence;  BP - blood pressure; DM - diabetes mellitus; GP - general practitioner;  HT - arterial hypertension; MA - medication adherence; MI - motivational interviewing; 
UK - United Kingdom; USA - United States of America. 
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4. Discussion 

We are not aware of any other studies that have produced such a comprehensive, evidence‐based 

mapping and categorization of all the existing types of medication adherence interventions in 

hypertensive patients. The present study, besides an extensive overview of the area, provides a much-

needed new perspective, as our work highlights major limitations in the search for effective interventions 

to improve medication adherence in hypertensive patients.  

Throughout the review, we were very conscious of considerations on what an appropriately developed 

intervention is and, as such, traced every step of an intervention to the theoretical framework it was 

based on, when possible. Hoffmann et al. demonstrated in 2014 that interventions that are shown to be 

useful cannot be reliably implemented, replicated or built on without a completely published, clear 

description (110). Additionally, as Breitenstein et al. (2010) emphasized, an improper description of an 

intervention’s structure challenges the work’s implementation fidelity itself (111). As such, developing a 

well-structured, accurately conducted health intervention requires it to be evidence-based and fully 

described, not only concerning the materials it used, but the intervention’s framework itself (17, 23, 24). 

These observations were particularly relevant when analyzing multimodal interventions that included an 

educational or behavior-changing component. Often, the authors do not specify how the behavior-

changing approach was developed, which educational materials were used, or even whether the 

intervention was based on established psychological and health education models. One might argue that 

educational or behavioral interventions that are not based in theory do not represent true scientific 

interventions, as their design is not clearly described or based on a psychological, behavioral or 

educational theoretical framework (22, 112). In fact, frequently these interventions equate to the mere 

act of providing information to participants in a non-systematic way. This, however, is simply an aspect 

of the shared decision-making clinical practice model, that nowadays is widely recommended accepted 

as the most ethical (113). A lot of potentially relevant studies were excluded because of these 

considerations. 

Furthermore, even after selecting for only demonstrably evidence-based studies, none of the studies 

included in the present study follow the EMERGE checklist on medication adherence reporting (5). In fact, 

only 1 (97) of the 10 included studies (37, 39, 42, 74, 80, 94, 97, 102, 107, 114) that were published after 

the EMERGE went as far as even mentioning the medication adherence phase its intervention addressed, 

which is the first item on the checklist. 
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Another highlighted problem in the medication adherence research field is the fact that tools used to 

measure adherence are very diverse and difficult, if not impossible, to compare to each other. This is not 

a new remark, as the difficulty of reliably measuring adherence is well-established, with some authors 

suggesting the best solution to be the combined use of at least 2 methods (115, 116). It should be noted, 

however, that most studies included in this review used a single adherence measurement tool. Besides 

this, the great variety of adherence measuring tools used is a good testament to the yet (to our 

knowledge) unaddressed need for an academic consensus on what the best tools are specifically. 

An interesting and somewhat unexpected result of our work is that the numbers of multimodal and 

unimodal interventions that had a significant impact on adherence were very similar, even though there 

were less unimodal interventions overall. This seems to suggest that, when an intervention is evidence-

based and well implemented, unimodal interventions might have as much potential for success as 

multimodal ones. 

Another fact that should be highlighted is that interventions that fit the involvement of allied 

professionals and financial or other material incentives categories were all successful. One must be 

cautions interpreting these results though, as there were few interventions in these categories. In fact, 

the categories with the largest percentages of successful studies were the ones with fewer interventions 

in them. Thus, our study’s findings are still consistent with the established notion that there is no single 

intervention or category of interventions that can reliably and predictably have a positive impact on 

adherence (1, 3, 10, 13). Furthermore, they highlight categories that are less explored in well-conducted, 

evidence-based interventions, namely: involvement of allied professionals, simplification of treatment 

regimens, education of caregivers and financial or other material incentives. 

Even though the present review employed a clear, rigorous method, it is not without limitations. The most 

important one is likely to be the fact that excluding studies which did not fully describe their intervention’s 

theoretical framework may have led to the exclusion of a few studies that were, nevertheless, evidence-

based and well-supported, but did not sufficiently detail their methods. When the eligibility criteria were 

delineated, this possibility was acknowledged and interpreted as an unavoidable consequence of 

guaranteeing all included studies were well-described. In fact, an evidence-based, well-conducted but 

poorly described study would not be possible to replicate, making its relevance questionable. 

Another caveat of the review is that the search was restricted to 2 databases, which may have prevented 

the identification of other potentially relevant studies in different databases. Likewise, grey literature was 

not included, which makes our work more vulnerable to publication bias. However, the exclusion of non-
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indexed literature was a calculated choice, so that only peer-reviewed, minimally biased works were 

included.  

Finally, the search expression was designed to be as broad as possible, while balancing its terms’ 

sensitivity and specificity. Even though an evidence-based methodology was followed, one cannot 

exclude the possibility of a better search expression. Scouring all relevant studies’ references for other 

potentially relevant studies, as mentioned in the methods section, may have contributed to mitigate this 

drawback.  

Our study contributes to shedding light on the current state of medication adherence research, namely 

regarding interventions with hypertensive patients. It promotes a more open, transparent discussion and 

the furthering of research in this field, highlighting what has already been addressed and which aspects 

need to be improved on. This work is an important step in defining and prioritizing good, evidence-based 

research, allowing for better decision-making by stakeholders and healthcare professionals, and, 

accordingly, the improvement of patients’ clinical outcomes.  
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Supplementary Material 1 – Database Search Query 

 

On PubMed: 

("hypertension"[Title/Abstract] OR "high blood pressure*"[Title/Abstract] OR "hypertensive"[Title/Abstract] OR 

"hypertense"[Title/Abstract]) 

AND 

(“intervention*”[Title/Abstract] OR “technolog*”[Title/Abstract] OR “device*”[Title/Abstract] OR 

“assessment”[Title/Abstract] OR “evaluation”[Title/Abstract] OR “monitoring”[Title/Abstract] OR "follow 

up"[Title/Abstract] OR “equipment”[Title/Abstract] OR “supplies”[Title/Abstract] OR “apparatus”[Title/Abstract] 

OR “instruments”[Title/Abstract] OR “control”[Title/Abstract]) 

AND 

("medication adherence"[Title/Abstract] OR "medication compliance"[Title/Abstract] OR "drug 

compliance"[Title/Abstract] OR "drug discontinuation"[Title/Abstract] OR "drug persistence"[Title/Abstract] OR 

"medication persistence"[Title/Abstract] OR "patient* compliance"[Title/Abstract] OR "treatment 

refusal"[Title/Abstract] OR "treatment adherence"[Title/Abstract] OR "treatment compliance"[Title/Abstract] OR 

"therapy adherence"[Title/Abstract] OR "adherence measure"[Title/Abstract] OR "electronic adherence 

data"[Title/Abstract] OR "adherence monitor*"[Title/Abstract] OR "incomplete adherence"[Title/Abstract]) 

 

On Web of Science: 

TS=("hypertension" OR "high blood pressure*" OR "hypertensive" OR "hypertense") 

AND 

TS=(“intervention*” OR “technolog*” OR “device*” OR “assessment” OR “evaluation” OR “monitoring” OR 

"follow up" OR “equipment” OR “supplies” OR “apparatus” OR “instruments” OR “control”) 

AND 

TS=("medication adherence" OR "medication compliance" OR "drug compliance" OR "drug discontinuation" OR 

"drug persistence" OR "medication persistence" OR "patient* compliance" OR "treatment refusal" OR "treatment 

adherence" OR "treatment compliance" OR "therapy adherence" OR "adherence measure" OR "electronic 

adherence data" OR "adherence monitor*" OR "incomplete adherence” 
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Supplementary Material 2 - Preferred Reporting Items for Systematic reviews and Meta-Analyses 

extension for Scoping Reviews (PRISMA-ScR) Checklist 

 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. 1 

ABSTRACT 

Structured 
summary 

2 

Provide a structured summary that includes (as applicable): background, 
objectives, eligibility criteria, sources of evidence, charting methods, 
results, and conclusions that relate to the review questions and 
objectives. 

2 

INTRODUCTION 

Rationale 3 
Describe the rationale for the review in the context of what is already 
known. Explain why the review questions/objectives lend themselves to 
a scoping review approach. 

3,4 

Objectives 4 

Provide an explicit statement of the questions and objectives being 
addressed with reference to their key elements (e.g., population or 
participants, concepts, and context) or other relevant key elements used 
to conceptualize the review questions and/or objectives. 

4 

METHODS 

Protocol and 
registration 

5 
Indicate whether a review protocol exists; state if and where it can be 
accessed (e.g., a Web address); and if available, provide registration 
information, including the registration number. 

4 

Eligibility 
criteria 

6 
Specify characteristics of the sources of evidence used as eligibility 
criteria (e.g., years considered, language, and publication status), and 
provide a rationale. 

6 

Information 
sources* 

7 
Describe all information sources in the search (e.g., databases with 
dates of coverage and contact with authors to identify additional 
sources), as well as the date the most recent search was executed. 

5 

Search 8 
Present the full electronic search strategy for at least 1 database, 
including any limits used, such that it could be repeated. 

5,28 
(Supplementary 
Material 1) 

Selection of 
sources of 
evidence† 

9 
State the process for selecting sources of evidence (i.e., screening and 
eligibility) included in the scoping review. 

6 

Data charting 
process‡ 

10 

Describe the methods of charting data from the included sources of 
evidence (e.g., calibrated forms or forms that have been tested by the 
team before their use, and whether data charting was done 
independently or in duplicate) and any processes for obtaining and 
confirming data from investigators. 

7 

Data items 11 
List and define all variables for which data were sought and any 
assumptions and simplifications made. 

7 

Critical 
appraisal of 
individual 
sources of 
evidence§ 

12 
If done, provide a rationale for conducting a critical appraisal of included 
sources of evidence; describe the methods used and how this 
information was used in any data synthesis (if appropriate). 

Not applicable 
(optional) 

Synthesis of 
results 

13 
Describe the methods of handling and summarizing the data that were 
charted. 

7, 8 

RESULTS 

Selection of 
sources of 
evidence 

14 
Give numbers of sources of evidence screened, assessed for eligibility, 
and included in the review, with reasons for exclusions at each stage, 
ideally using a flow diagram. 

8 

Characteristics 
of sources of 
evidence 

15 
For each source of evidence, present characteristics for which data were 
charted and provide the citations. 

8 

Critical 
appraisal within 
sources of 
evidence 

16 
If done, present data on critical appraisal of included sources of 
evidence (see item 12). 

Not applicable 
(optional) 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 
ON PAGE # 

Results of 
individual 
sources of 
evidence 

17 
For each included source of evidence, present the relevant data that 
were charted that relate to the review questions and objectives. 

11-17 (Table 2) 

Synthesis of 
results 

18 
Summarize and/or present the charting results as they relate to the 
review questions and objectives. 

9, 10 

DISCUSSION 

Summary of 
evidence 

19 
Summarize the main results (including an overview of concepts, themes, 
and types of evidence available), link to the review questions and 
objectives, and consider the relevance to key groups. 

18, 19 

Limitations 20 Discuss the limitations of the scoping review process. 19 

Conclusions 21 
Provide a general interpretation of the results with respect to the review 
questions and objectives, as well as potential implications and/or next 
steps. 

20 

FUNDING 

Funding 22 
Describe sources of funding for the included sources of evidence, as 
well as sources of funding for the scoping review. Describe the role of 
the funders of the scoping review. 

20 

 
 
JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension 
for Scoping Reviews. 
 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media 
platforms, and Web sites. 
 
† A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative 
and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only 
studies. This is not to be confused with information sources (see first footnote). 
 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of 
data extraction in a scoping review as data charting. 
 
§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to 
inform a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to systematic reviews 
of interventions) to include and acknowledge the various sources of evidence that may be used in a scoping review (e.g., 
quantitative and/or qualitative research, expert opinion, and policy document). 
 
 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension for Scoping Reviews (PRISMAScR): Checklist and Explanation. 
Ann Intern Med. 2018; 169:467–473. doi: 10.7326/M18-0850.

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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INTRODUCTION 

Founded in 1972 by Ernst Wynder, Preventive Medicine is an international scholarly journal that provides prompt 

publication of original articles on the science and practice of disease prevention, health promotion, and public 

health policymaking. Preventive Medicine aims to reward innovation. It will favor insightful observational studies, 

thoughtful explorations of health data, unsuspected new angles for existing hypotheses, robust randomized 

controlled trials, and impartial systematic reviews. The ultimate goal of Preventive Medicine is to publish research 

that will have an impact on the work of practitioners of disease prevention and health promotion, as well as of 

related disciplines. 

Types of paper 

Article types (maximum number of words in main text) include Original Research Paper (3500 words) or Brief 

Original Report (maximums: 2000 words, 2 tables or figures, 20 references), Commentary (or Guest Editorial) (1500 

words), Review Article (4500 words), Book Review (1000 words), and Letter to the Editor (maximums: 600 words, 

1 table or figure, and 10 references). Word count ranges do not include author citations within the text. Abstracts 

(maximum 250 words) are required for all article types except Letters to the Editor and Book Reviews. 

Contact details for submission 

Preventive Medicine manuscripts should be submitted using the journal's online submission and review web 

site, https://www.editorialmanager.com/ypmed/default.aspx. 

To use this submission route, please go to the web site and upload your article and its associated artwork. A PDF is 

generated and the reviewing process is carried out using that PDF. All correspondence between the Editors and the 

corresponding author is performed on this system. Paper copies are no longer required. However, please note that 

source files will be required if your paper is accepted. 

Contact Information: 

Preventive Medicine Editorial Office 
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5100 Maisonneuve Blvd West, Suite 720 
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For questions regarding manuscript content: prev.med@mcgill.ca 

For technical details on manuscript formatting and types of files: pm@elsevier.com For Editorial 

Manager issues please visit our Support Center. 

Submission checklist 

You can use this list to carry out a final check of your submission before you send it to the journal for review. Please 

check the relevant section in this Guide for Authors for more details. 

Ensure that the following items are present: 

One author has been designated as the corresponding author with contact details: 

• E-mail address 

• Full postal address 

All necessary files have been uploaded: 

Manuscript: 

• Include keywords 

• All figures (include relevant captions) 

• All tables (including titles, description, footnotes) 

• Ensure all figure and table citations in the text match the files provided 

• Indicate clearly if color should be used for any figures in print 
Graphical Abstracts / Highlights files (where applicable) 

Supplemental files (where applicable) 

Further considerations 

• Manuscript has been 'spell checked' and 'grammar checked' 

• All references mentioned in the Reference List are cited in the text, and vice versa 

• Permission has been obtained for use of copyrighted material from other sources (including the Internet) 

• Fill out completely and sign the author's declaration form, which contains statement about authorship, conflict 
of interest, ethics, and funding. Download the form here 

• Journal policies detailed in this guide have been reviewed 

• Referee suggestions and contact details provided, based on journal requirements 

For further information, visit our Support Center. 

 

BEFORE YOU BEGIN 

Ethics in publishing 
Please see our information pages on Ethics in publishing and Ethical guidelines for journal publication. 

Studies in humans and animals 

If the work involves the use of human subjects, the author should ensure that the work described has been carried 

out in accordance with The Code of Ethics of the World Medical Association (Declaration of Helsinki) for 

experiments involving humans. The manuscript should be in line with the Recommendations for the Conduct, 

Reporting, Editing and Publication of Scholarly Work in Medical Journals and aim for the inclusion of representative 

human populations (sex, age and ethnicity) as per those recommendations. The terms sex and gender should be 

used correctly. 

Authors should include a statement in the manuscript that informed consent was obtained for experimentation 

with human subjects. The privacy rights of human subjects must always be observed. 

https://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/__data/promis_misc/PM.pdf
https://service.elsevier.com/app/home/supporthub/publishing/
https://www.elsevier.com/about/policies/publishing-ethics
https://www.elsevier.com/authors/journal-authors/policies-and-ethics
https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-medical-research-involving-human-subjects/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
http://www.icmje.org/recommendations/
https://www.who.int/gender-equity-rights/understanding/gender-definition/en/
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All animal experiments should comply with the ARRIVE guidelines and should be carried out in accordance with the 

U.K. Animals (Scientific Procedures) Act, 1986 and associated guidelines, EU Directive 2010/63/EU for animal 

experiments, or the National Institutes of Health guide for the care and use of Laboratory animals (NIH Publications 

No. 8023, revised 1978) and the authors should clearly indicate in the manuscript that such guidelines have been 

followed. The sex of animals must be indicated, and where appropriate, the influence (or association) of sex on the 

results of the study. 

Declaration of competing interest 

All authors must disclose any financial and personal relationships with other people or organizations that could 

inappropriately influence (bias) their work. Examples of potential conflicts of interest include employment, 

consultancies, stock ownership, honoraria, paid expert testimony, patent applications/ registrations, and grants or 

other funding. Authors should complete the declaration of competing interest statement using this template and 

upload to the submission system at the Attach/Upload Files step. Note: Please do not convert the .docx template 

to another file type. Author signatures are not required. If there are no interests to declare, please choose the 

first option in the template. This statement will be published within the article if accepted. More information. 

Submission declaration and verification 

Submission of an article implies that the work described has not been published previously (except in the form of 

an abstract, a published lecture or academic thesis, see 'Multiple, redundant or concurrent publication' for more 

information), that it is not under consideration for publication elsewhere, that its publication is approved by all 

authors and tacitly or explicitly by the responsible authorities where the work was carried out, and that, if accepted, 

it will not be published elsewhere in the same form, in English or in any other language, including electronically 

without the written consent of the copyrightholder. To verify originality, your article may be checked by the 

originality detection service Crossref Similarity Check. 

Preprints 

Please note that preprints can be shared anywhere at any time, in line with Elsevier's sharing policy. Sharing your 

preprints e.g. on a preprint server will not count as prior publication (see 'Multiple, redundant or concurrent 

publication' for more information). 

Use of inclusive language 

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to differences, and promotes 

equal opportunities. Content should make no assumptions about the beliefs or commitments of any reader; contain 

nothing which might imply that one individual is superior to another on the grounds of age, gender, race, ethnicity, 

culture, sexual orientation, disability or health condition; and use inclusive language throughout. Authors should 

ensure that writing is free from bias, stereotypes, slang, reference to dominant culture and/or cultural assumptions. 

We advise to seek gender neutrality by using plural nouns ("clinicians, patients/clients") as default/wherever 

possible to avoid using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to personal 

attributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health condition unless they 

are relevant and valid. These guidelines are meant as a point of reference to help identify appropriate language but 

are by no means exhaustive or definitive. 

Author contributions 

For transparency, we encourage authors to submit an author statement file outlining their individual contributions 

to the paper using the relevant CRediT roles: Conceptualization; Data curation; Formal analysis; Funding 

acquisition; Investigation; Methodology; Project administration; Resources; Software; Supervision; Validation; 

Visualization; Roles/Writing - original draft; Writing - review & editing. Authorship statements should be formatted 

with the names of authors first and CRediT role(s) following. More details and an example 

Changes to authorship 

Authors are expected to consider carefully the list and order of authors before submitting their manuscript and 

provide the definitive list of authors at the time of the original submission. Any addition, deletion or rearrangement 

of author names in the authorship list should be made only before the manuscript has been accepted and only if 

approved by the journal Editor. To request such a change, the Editor must receive the following from the 

https://www.nc3rs.org.uk/arrive-guidelines
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https://www.elsevier.com/declaration-of-competing-interests
https://service.elsevier.com/app/answers/detail/a_id/286/supporthub/publishing/
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corresponding author: (a) the reason for the change in author list and (b) written confirmation (e-mail, letter) from 

all authors that they agree with the addition, removal or rearrangement. In the case of addition or removal of 

authors, this includes confirmation from the author being added or removed. 

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of authors after 

the manuscript has been accepted. While the Editor considers the request, publication of the manuscript will be 

suspended. If the manuscript has already been published in an online issue, any requests approved by the Editor 

will result in a corrigendum. 

Clinical trial results 

In line with the position of the International Committee of Medical Journal Editors, the journal will not consider 

results posted in the same clinical trials registry in which primary registration resides to be prior publication if the 

results posted are presented in the form of a brief structured (less than 500 words) abstract or table. However, 

divulging results in other circumstances (e.g., investors' meetings) is discouraged and may jeopardise consideration 

of the manuscript. Authors should fully disclose all posting in registries of results of the same or closely related 

work. 

Reporting clinical trials 

All randomised controlled trials submitted for publication should include a completed Consolidated Standards of 

Reporting Trials (CONSORT) flow chart and checklist. Please refer to the CONSORT statement website at 

http://www.consort-statement.org for more information. This journal has adopted the proposal from the 

International Committee of Medical Journal Editors (ICMJE) which require, as a condition of consideration for 

publication of clinical trials, registration in a public trials registry. Trials must register at or before the onset of 

patient enrolment. The clinical trial registration number should be included at the end of the abstract of the article. 

For this purpose, a clinical trial is defined as any research study that prospectively assigns human participants or 

groups of humans to one or more health-related interventions to evaluate the effects of health outcomes. 

Healthrelated interventions include any intervention used to modify a biomedical or health-related outcome (for 

example drugs, surgical procedures, devices, behavioural treatments, dietary interventions, and process-of-care 

changes). Health outcomes include any biomedical or health-related measures obtained in patients or participants, 

including pharmacokinetic measures and adverse events. Purely observational studies (those in which the 

assignment of the medical intervention is not at the discretion of the investigator) will not require registration. 

Further information can be found at http://www.icmje.org. 

Article transfer service 

This journal is part of our Article Transfer Service. This means that if the Editor feels your article is more suitable in 

one of our other participating journals, then you may be asked to consider transferring the article to one of those. 

If you agree, your article will be transferred automatically on your behalf with no need to reformat. Please note 

that your article will be reviewed again by the new journal. More information. 

Copyright 

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement' (see more 

information on this). An e-mail will be sent to the corresponding author confirming receipt of the manuscript 

together with a 'Journal Publishing Agreement' form or a link to the online version of this agreement. 

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal circulation 

within their institutions. Permission of the Publisher is required for resale or distribution outside the institution and 

for all other derivative works, including compilations and translations. If excerpts from other copyrighted works are 

included, the author(s) must obtain written permission from the copyright owners and credit the source(s) in the 

article. Elsevier has preprinted forms for use by authors in these cases. 

For gold open access articles: Upon acceptance of an article, authors will be asked to complete a 'License 

Agreement' (more information). Permitted third party reuse of gold open access articles is determined by the 

author's choice of user license. 

http://www.consort-statement.org/consort-statement/
https://www.elsevier.com/authors/article-transfer-service
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright/permissions
https://www.elsevier.com/__data/assets/word_doc/0007/98656/Permission-Request-Form.docx
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/open-access-licenses
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Author rights 
As an author you (or your employer or institution) have certain rights to reuse your work. More information. 

Elsevier supports responsible sharing 

Find out how you can share your research published in Elsevier journals. 

Role of the funding source 

You are requested to identify who provided financial support for the conduct of the research and/or preparation 

of the article and to briefly describe the role of the sponsor(s), if any, in study design; in the collection, analysis and 

interpretation of data; in the writing of the report; and in the decision to submit the article for publication. If the 

funding source(s) had no such involvement then this should be stated. 

Open access 

Please visit our Open Access page for more information. 

Language (usage and editing services) 

Please write your text in good English (American or British usage is accepted, but not a mixture of these). Authors 

who feel their English language manuscript may require editing to eliminate possible grammatical or spelling errors 

and to conform to correct scientific English may wish to use the English Language Editing service available from 

Elsevier's Author Services. 

Submission 

Our online submission system guides you stepwise through the process of entering your article details and 

uploading your files. The system converts your article files to a single PDF file used in the peer-review process. 

Editable files (e.g., Word, LaTeX) are required to typeset your article for final publication. All correspondence, 

including notification of the Editor's decision and requests for revision, is sent by e-mail. 

 

PREPARATION 

NEW SUBMISSIONS 

Submission to this journal proceeds totally online and you will be guided stepwise through the creation and 

uploading of your files. The system automatically converts your files to a single PDF file, which is used in the peer-

review process. 

As part of the Your Paper Your Way service, you may choose to submit your manuscript as a single file to be used 

in the refereeing process. This can be a PDF file or a Word document, in any format or layout that can be used by 

referees to evaluate your manuscript. It should contain high enough quality figures for refereeing. If you prefer to 

do so, you may still provide all or some of the source files at the initial submission. Please note that individual figure 

files larger than 10 MB must be uploaded separately. 

References 

There are no strict requirements on reference formatting at submission. References can be in any style or format 

as long as the style is consistent. Where applicable, author(s) name(s), journal title/ book title, chapter title/article 

title, year of publication, volume number/book chapter and the article number or pagination must be present. Use 

of DOI is highly encouraged. The reference style used by the journal will be applied to the accepted article by 

Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for the author to correct. 

Formatting requirements 

There are no strict formatting requirements but all manuscripts must contain the essential elements needed to 

convey your manuscript, for example Abstract, Keywords, Introduction, Materials and Methods, Results, 

Conclusions, Artwork and Tables with Captions. 

If your article includes any Videos and/or other Supplementary material, this should be included in your initial 

submission for peer review purposes. Divide the article into clearly defined sections. 

https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/about/policies/copyright
https://www.elsevier.com/authors/journal-authors/submit-your-paper/sharing-and-promoting-your-article
https://www.elsevier.com/journals/preventive-medicine/0091-7435/open-access-options
https://webshop.elsevier.com/language-editing-services/language-editing/
https://webshop.elsevier.com/language-editing-services/language-editing/
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Figures and tables embedded in text 

Please ensure the figures and the tables included in the single file are placed next to the relevant text in the 

manuscript, rather than at the bottom or the top of the file. The corresponding caption should be placed directly 

below the figure or table. 

Peer review 

This journal operates a single anonymized review process. All contributions will be initially assessed by the editor 

for suitability for the journal. Papers deemed suitable are then typically sent to a minimum of two independent 

expert reviewers to assess the scientific quality of the paper. The Editor is responsible for the final decision 

regarding acceptance or rejection of articles. The Editor's decision is final. Editors are not involved in decisions 

about papers which they have written themselves or have been written by family members or colleagues or which 

relate to products or services in which the editor has an interest. Any such submission is subject to all of the 

journal's usual procedures, with peer review handled independently of the relevant editor and their research 

groups. More information on types of peer review. 

REVISED SUBMISSIONS 

Use of word processing software 

Regardless of the file format of the original submission, at revision you must provide us with an editable file of the 

entire article. Keep the layout of the text as simple as possible. Most formatting codes will be removed and replaced 

on processing the article. The electronic text should be prepared in a way very similar to that of conventional 

manuscripts (see also the Guide to Publishing with Elsevier). See also the section on Electronic artwork. 

To avoid unnecessary errors you are strongly advised to use the 'spell-check' and 'grammar-check' functions of your 

word processor. 

LaTeX 

You are recommended to use the Elsevier article class elsarticle.cls to prepare your manuscript and BibTeX to 

generate your bibliography. 

Our LaTeX site has detailed submission instructions, templates and other information. 

Article structure 

Please include appropriate Cover Letter. The Title Page should include the usual - title, authors' names and 

affiliations, the corresponding author's name and e-mail address - as well as the word counts of the main text and 

abstract (word count excludes in-text citations and references). Text should be 1.5 line-spaced. Do not use 

footnotes in the text. 

If your article is about a Randomised Controlled Trial be sure to upload a CONSORT checklist with your submission, 

add the trial registration number to the end of the abstract, and include a CONSORT flow chart as one of the figures 

in the paper. If your article is a Systematic Review of the literature please follow the PRISMA guidelines at 

http://www.prisma-statement.org/ and include the required content in your manuscript. 

Subdivision 

Main headings are Introduction, Methods, Results, Discussion, and Conclusion. 

Introduction 

State the objectives of the work and provide an adequate background, avoiding a detailed literature survey or a 

summary of the results. 

Methods 

Provide sufficient detail to allow the work to be reproduced. Methods already published should be indicated by a 

reference: only relevant modifications should be described. The Methods section should include a separate, 

second-level subsection, Statistical analyses (if applicable), which concisely describes the statistical methodology. 

Experimental 

Provide sufficient details to allow the work to be reproduced by an independent researcher. Methods that are 

already published should be summarized, and indicated by a reference. If quoting directly from a previously 

https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/reviewers/what-is-peer-review
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://www.elsevier.com/authors/journal-authors/submit-your-paper
https://ctan.org/tex-archive/macros/latex/contrib/elsarticle
http://www.bibtex.org/
http://www.bibtex.org/
https://www.elsevier.com/latex
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published method, use quotation marks and also cite the source. Any modifications to existing methods should also 

be described. 

Theory/calculation 

A Theory section should extend, not repeat, the background to the article already dealt with in the Introduction 

and lay the foundation for further work. In contrast, a Calculation section represents a practical development from 

a theoretical basis. 

Results 
Results should be clear and concise. 

Discussion 

This should explore the significance of the results of the work, not repeat them. A combined Results and Discussion 

section is often appropriate. Avoid extensive citations and discussion of published literature. In this section, a 

second-level subsection entitled Study limitations and strengths is strongly encouraged. 

Conclusions 

The main conclusions of the study may be presented in a short Conclusions section, which may stand alone or form 

a subsection of a Discussion or Results and Discussion section. 

Appendices 

If there is more than one appendix, they should be identified as A, B, etc. Formulae and equations in appendices 

should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a subsequent appendix, Eq. (B.1) and so on. 

Similarly for tables and figures: Table A.1; Fig. A.1, etc. 

Essential title page information 

• Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid abbreviations 

and formulae where possible. 

• Author names and affiliations. Please clearly indicate the given name(s) and family name(s) of each author 

and check that all names are accurately spelled. You can add your name between parentheses in your own script 

behind the English transliteration. Present the authors' affiliation addresses (where the actual work was done) 
below the names. Indicate all affiliations with a lowercase superscript letter immediately after the author's name 

and in front of the appropriate address. Provide the full postal address of each affiliation, including the country 

name and, if available, the e-mail address of each author. 

• Corresponding author. Clearly indicate who will handle correspondence at all stages of refereeing and 

publication, also post-publication. This responsibility includes answering any future queries about Methodology 

and Materials. Ensure that the e-mail address is given and that contact details are kept up to date by the 
corresponding author. 

• Present/permanent address. If an author has moved since the work described in the article was done, or 

was visiting at the time, a 'Present address' (or 'Permanent address') may be indicated as a footnote to that author's 
name. The address at which the author actually did the work must be retained as the main, affiliation address. 

Superscript Arabic numerals are used for such footnotes. 

Highlights 

Highlights are mandatory for this journal as they help increase the discoverability of your article via search engines. 

They consist of a short collection of bullet points that capture the novel results of your research as well as new 

methods that were used during the study (if any). Please have a look at the examples here: example Highlights. 

Highlights should be submitted in a separate editable file in the online submission system. Please use 'Highlights' 

in the file name and include 3 to 5 bullet points (maximum 85 characters, including spaces, per bullet point). 

Abstract 

An un-structured abstract of 250 words or less must be part of all types of papers, except Letters to the Editor and 

Book Reviews. Abstracts should include sample sizes and the location of the study and the time when it was 

conducted. Any acronyms should be spelled out the first time they are used in the Abstract. 

https://www.elsevier.com/authors/journal-authors/highlights
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Abbreviations 

Define abbreviations that are not standard in this field in a footnote to be placed on the first page of the article. 

Such abbreviations that are unavoidable in the abstract must be defined at their first mention there, as well as in 

the footnote. Ensure consistency of abbreviations throughout the article. 

Acknowledgements 

Collate acknowledgements in a separate section at the end of the article before the references and do not, 

therefore, include them on the title page, as a footnote to the title or otherwise. List here those individuals who 

provided help during the research (e.g., providing language help, writing assistance or proof reading the article, 

etc.). 

Formatting of funding sources 

List funding sources in this standard way to facilitate compliance to funder's requirements: 

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyy]; the Bill & Melinda 

Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes of Peace [grant number aaaa]. 

It is not necessary to include detailed descriptions on the program or type of grants and awards. When funding is 

from a block grant or other resources available to a university, college, or other research institution, submit the 

name of the institute or organization that provided the funding. 

If no funding has been provided for the research, please include the following sentence: 

This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit 

sectors. 

Units 

Follow internationally accepted rules and conventions: use the international system of units (SI). If other units are 

mentioned, please give their equivalent in SI. 

Math formulae 

Please submit math equations as editable text and not as images. Present simple formulae in line with normal text 

where possible and use the solidus (/) instead of a horizontal line for small fractional terms, e.g., X/Y. In principle, 

variables are to be presented in italics. Powers of e are often more conveniently denoted by exp. Number 

consecutively any equations that have to be displayed separately from the text (if referred to explicitly in the text). 

Footnotes 

Footnotes should be used sparingly. Number them consecutively throughout the article. Many word processors 

build footnotes into the text, and this feature may be used. Should this not be the case, indicate the position of 

footnotes in the text and present the footnotes themselves separately at the end of the article. 

Electronic artwork General points 

• Make sure you use uniform lettering and sizing of your original artwork. 

• Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier. 

• Number the illustrations according to their sequence in the text. 

• Use a logical naming convention for your artwork files. 

• Indicate per figure if it is a single, 1.5 or 2-column fitting image. 

• For Word submissions only, you may still provide figures and their captions, and tables within asingle file at the 

revision stage. 

• Please note that individual figure files larger than 10 MB must be provided in separate source files. 

A detailed guide on electronic artwork is available. 

You are urged to visit this site; some excerpts from the detailed information are given here. Formats 

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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Regardless of the application used, when your electronic artwork is finalized, please 'save as' or convert the images 

to one of the following formats (note the resolution requirements for line drawings, halftones, and line/halftone 

combinations given below): 

EPS (or PDF): Vector drawings. Embed the font or save the text as 'graphics'. 

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi. 

TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi. 

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of 500 dpi is required. 

Please do not: 

• Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution is too low. 

• Supply files that are too low in resolution. 

• Submit graphics that are disproportionately large for the content. 

Color artwork 

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or PDF), or MS Office files) and 

with the correct resolution. If, together with your accepted article, you submit usable color figures then Elsevier 

will ensure, at no additional charge, that these figures will appear in color online (e.g., ScienceDirect and other 

sites) regardless of whether or not these illustrations are reproduced in color in the printed version. For color 

reproduction in print, you will receive information regarding the costs from Elsevier after receipt of your 

accepted article. Please indicate your preference for color: in print or online only. Further information on the 

preparation of electronic artwork. 

Figure captions 

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the figure itself) and a 

description of the illustration. Keep text in the illustrations themselves to a minimum but explain all symbols and 

abbreviations used. 

Text graphics 

Text graphics may be embedded in the text at the appropriate position. If you are working with LaTeX and have 

such features embedded in the text, these can be left. See further under Electronic artwork. 

Tables 

Please submit tables as editable text and not as images. Tables can be placed either next to the relevant text in the 

article, or on separate page(s) at the end. Number tables consecutively in accordance with their appearance in the 

text. Place footnotes to tables below the table body and indicate them with superscript lowercase letters. Avoid 

vertical rules. Be sparing in the use of tables and ensure that the data presented in tables do not duplicate results 

described elsewhere in the article. 

Tables should be short, single-spaced and begin on a separate page. Table legends should provide details on the 

location and date of the study, and the study population (if applicable). The aim of presenting tables results is not 

only to show adjusted effects but also to enable readers to understand the methods used, evaluate the results, and 

potentially integrate them into meta-analyses. Thus, presentation of sufficient detail in tables to permit readers to 

compute crude (unadjusted) effects is strongly encouraged. (For example, adjusted odds ratios should also be 

accompanied by subgroup sample sizes or percentages for each variable included in the model.) 

References 

Citation in text 

Please ensure that every reference cited in the text is also present in the reference list (and vice versa). Any 

references cited in the abstract must be given in full. Unpublished results and personal communications are not 

recommended in the reference list, but may be mentioned in the text. If these references are included in the 

reference list they should follow the standard reference style of the journal and should include a substitution of 

https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
https://www.elsevier.com/authors/author-schemas/artwork-and-media-instructions
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the publication date with either 'Unpublished results' or 'Personal communication'. Citation of a reference as 'in 

press' implies that the item has been accepted for publication. 

Reference links 

Increased discoverability of research and high quality peer review are ensured by online links to the sources cited. 

In order to allow us to create links to abstracting and indexing services, such as Scopus, CrossRef and PubMed, 

please ensure that data provided in the references are correct. Please note that incorrect surnames, journal/book 

titles, publication year and pagination may prevent link creation. When copying references, please be careful as 

they may already contain errors. Use of the DOI is highly encouraged. 

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic article. An example of 

a citation using DOI for an article not yet in an issue is: VanDecar J.C., Russo R.M., James D.E., Ambeh W.B., Franke 

M. (2003). Aseismic continuation of the Lesser Antilles slab beneath northeastern Venezuela. Journal of 

Geophysical Research, https://doi.org/10.1029/2001JB000884. Please note the format of such citations should be 

in the same style as all other references in the paper. 

Web references 

As a minimum, the full URL should be given and the date when the reference was last accessed. Any further 

information, if known (DOI, author names, dates, reference to a source publication, etc.), should also be given. Web 

references can be listed separately (e.g., after the reference list) under a different heading if desired, or can be 

included in the reference list. 

Data references 

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them in your text 

and including a data reference in your Reference List. Data references should include the following elements: 

author name(s), dataset title, data repository, version (where available), year, and global persistent identifier. Add 

[dataset] immediately before the reference so we can properly identify it as a data reference. The [dataset] 

identifier will not appear in your published article. 

Reference to arXiv 

As with unpublished results and personal communications, references to arXiv documents are not recommended 

in the reference list. Please make every effort to obtain the full reference of the published version of an arXiv 

document. If a reference to an arXiv document must be included in the references list it should follow the standard 

reference style of the journal and should include a substitution of the volume and page numbers with 

'arXiv:YYMM.NNNN' or 'arXiv:arch-ive/YYMMNNN' for articles submitted to arXiv before April 2007. 

References in a special issue 

Please ensure that the words 'this issue' are added to any references in the list (and any citations in the text) to 

other articles in the same Special Issue. 

Reference management software 

Most Elsevier journals have their reference template available in many of the most popular reference management 

software products. These include all products that support Citation Style Language styles, such as Mendeley. Using 

citation plug-ins from these products, authors only need to select the appropriate journal template when preparing 

their article, after which citations and bibliographies will be automatically formatted in the journal's style. If no 

template is yet available for this journal, please follow the format of the sample references and citations as shown 

in this Guide. If you use reference management software, please ensure that you remove all field codes before 

submitting the electronic manuscript. More information on how to remove field codes from different reference 

management software. 

Reference management software 

This journal has standard templates available in key reference management packages EndNote 

(http://www.endnote.com/support/enstyles.asp) and Reference Manager (http://refman.com/support/rmstyles.asp). 

Using plug-ins to word processing packages, authors only need to select the appropriate journal template when 

https://citationstyles.org/
https://citationstyles.org/
https://www.mendeley.com/reference-management/reference-manager/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
https://service.elsevier.com/app/answers/detail/a_id/26093/
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preparing their article and the list of references and citations to these will be formatted according to the journal 

style which is described above. 

Users of Mendeley Desktop can easily install the reference style for this journal by clicking the following link: 

http://open.mendeley.com/use-citation-style/preventive-medicine 

When preparing your manuscript, you will then be able to select this style using the Mendeley plugins for Microsoft 

Word or LibreOffice. 

Reference formatting 

There are no strict requirements on reference formatting at submission. References can be in any style or format 

as long as the style is consistent. Where applicable, author(s) name(s), journal title/ book title, chapter title/article 

title, year of publication, volume number/book chapter and the article number or pagination must be present. Use 

of DOI is highly encouraged. The reference style used by the journal will be applied to the accepted article by 

Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for the author to correct. If you 

do wish to format the references yourself they should be arranged according to the following examples: 

Journal abbreviations source 
Journal names should be abbreviated according to the List of Title Word Abbreviations. 

Data visualization 

Include interactive data visualizations in your publication and let your readers interact and engage more closely 

with your research. Follow the instructions here to find out about available data visualization options and how to 

include them with your article. 

Supplementary material 

Supplementary material such as applications, images and sound clips, can be published with your article to enhance 

it. Submitted supplementary items are published exactly as they are received (Excel or PowerPoint files will appear 

as such online). Please submit your material together with the article and supply a concise, descriptive caption for 

each supplementary file. If you wish to make changes to supplementary material during any stage of the process, 

please make sure to provide an updated file. Do not annotate any corrections on a previous version. Please switch 

off the 'Track Changes' option in Microsoft Office files as these will appear in the published version. 

Research data 

This journal encourages and enables you to share data that supports your research publication where appropriate, 

and enables you to interlink the data with your published articles. Research data refers to the results of 

observations or experimentation that validate research findings. To facilitate reproducibility and data reuse, this 

journal also encourages you to share your software, code, models, algorithms, protocols, methods and other useful 

materials related to the project. 

Below are a number of ways in which you can associate data with your article or make a statement about the 

availability of your data when submitting your manuscript. If you are sharing data in one of these ways, you are 

encouraged to cite the data in your manuscript and reference list. Please refer to the "References" section for more 

information about data citation. For more information on depositing, sharing and using research data and other 

relevant research materials, visit the research data page. 

Data linking 

If you have made your research data available in a data repository, you can link your article directly to the dataset. 

Elsevier collaborates with a number of repositories to link articles on ScienceDirect with relevant repositories, 

giving readers access to underlying data that gives them a better understanding of the research described. 

There are different ways to link your datasets to your article. When available, you can directly link your dataset to 

your article by providing the relevant information in the submission system. For more information, visit the 

database linking page. 

https://www.issn.org/services/online-services/access-to-the-ltwa/
https://www.elsevier.com/authors/tools-and-resources/data-visualization
https://www.elsevier.com/authors/tools-and-resources/research-data
https://www.elsevier.com/authors/tools-and-resources/research-data/data-base-linking
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For supported data repositories a repository banner will automatically appear next to your published article on 

ScienceDirect. 

In addition, you can link to relevant data or entities through identifiers within the text of your manuscript, using 

the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053; PDB: 1XFN). 

Mendeley Data 

This journal supports Mendeley Data, enabling you to deposit any research data (including raw and processed data, 

video, code, software, algorithms, protocols, and methods) associated with your manuscript in a free-to-use, open 

access repository. During the submission process, after uploading your manuscript, you will have the opportunity 

to upload your relevant datasets directly to Mendeley Data. The datasets will be listed and directly accessible to 

readers next to your published article online. 

For more information, visit the Mendeley Data for journals page. 

Data statement 

To foster transparency, we encourage you to state the availability of your data in your submission. This may be a 

requirement of your funding body or institution. If your data is unavailable to access or unsuitable to post, you will 

have the opportunity to indicate why during the submission process, for example by stating that the research data 

is confidential. The statement will appear with your published article on ScienceDirect. For more information, visit 

the Data Statement page. 
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Online proof correction 

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof corrections 

within two days. Corresponding authors will receive an e-mail with a link to our online proofing system, allowing 

annotation and correction of proofs online. The environment is similar to MS Word: in addition to editing text, you 

can also comment on figures/tables and answer questions from the Copy Editor. Web-based proofing provides a 

faster and less error-prone process by allowing you to directly type your corrections, eliminating the potential 

introduction of errors. 

If preferred, you can still choose to annotate and upload your edits on the PDF version. All instructions for proofing 

will be given in the e-mail we send to authors, including alternative methods to the online version and PDF. 

We will do everything possible to get your article published quickly and accurately. Please use this proof only for 

checking the typesetting, editing, completeness and correctness of the text, tables and figures. Significant changes 

to the article as accepted for publication will only be considered at this stage with permission from the Editor. It is 

important to ensure that all corrections are sent back to us in one communication. Please check carefully before 

replying, as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely your 

responsibility. 

Offprints 

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free access to the final 

published version of the article on ScienceDirect. The Share Link can be used for sharing the article via any 

communication channel, including email and social media. For an extra charge, paper offprints can be ordered via 

the offprint order form which is sent once the article is accepted for publication. Both corresponding and co-authors 

may order offprints at any time via Elsevier's Author Services. Corresponding authors who have published their 

article gold open access do not receive a Share Link as their final published version of the article is available open 

access on ScienceDirect and can be shared through the article DOI link. 
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AUTHOR INQUIRIES 

Visit the Elsevier Support Center to find the answers you need. Here you will find everything from Frequently Asked 

Questions to ways to get in touch. 

You can also check the status of your submitted article or find out when your accepted article will be published. 

Appeal Procedure 

Rejection notices are always unpleasant. Although of no consolation to authors, such decisions are also a difficult 

part in an editor?s job. Peer review is an imperfect process but remains the best approach to adjudicate what 

should be placed in the public domain. We pride ourselves at Preventive Medicine in making a good effort at 

identifying reviewers with content and methodological expertise for every manuscript that we send out for external 

evaluation. Editors reach a decision with much more information at their disposal than is apparent in the critiques 

that they forward to authors. Reviewers also write confidential information to editors and rate a manuscript based 

on additional items, such as priority, relevance, calibre of the science, perceived validity, length, and credit given 

to others. Authors do not see this part of the critique and may mistakenly assume that the written narrative they 

received is all that the editors had to reach a decision. But infelicitous editorial decisions can happen. 

Reviewers often disagree on what they liked or disliked about a paper. In consequence, editors must adjudicate 

between opposing camps, which may end up penalizing authors with a reject decision for an article with valid 

scientific findings. We would welcome to hear from authors who felt that we unjustly rejected their work. Appeal 

letters addressed to the editor should be sent to prev.med@mcgill.ca. They should contain the reasons why our 

decision should be overturned, including rebuttals to specific comments made by reviewers and/or editors. We will 

endeavour to reply to appeal letters within 72 hours. 
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