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Abstract 

Background:  The aim of this systematic review was to identify predictors of actual or intended adherence with 
malaria chemoprophylaxis amongst travellers from non-endemic countries visiting endemic countries.

Methods:  A systematic review of the literature was conducted using MEDLINE, Embase, PsycINFO and Global Health 
databases for studies published up to April 2019. Studies were included if they assessed reasons for adherence among 
people travelling from a country where malaria was not endemic to a country where it was.

Results:  Thirty-two studies were included. Predictors of adherence were categorized as relating to either the nature 
of the travel or the traveller themselves. The three main predictors associated with nature of travel included: destina-
tion (e.g. country visited, urban vs rural areas), length of travel and type of travel (e.g. package vs backpacking holiday). 
The four main traveller-associated predictors were: age, reason for travel (e.g. business, leisure or visiting friends and 
relatives), perceived risk of catching malaria and experienced or expected medication effects.

Conclusions:  In order to improve adherence, clinicians should focus on travellers who are least likely to exhibit 
adherent behaviour. This includes travellers visiting destinations known to have lower adherence figures (such as rural 
areas), backpackers, business travellers, younger travellers and those travelling for longer periods of time. They should 
also check to ensure travellers’ perceptions of the risks of malaria are realistic. Where appropriate, misperceptions (such 
as believing that curing malaria is easier than taking prophylaxis or that travellers visiting relatives have some level of 
innate immunity) should be corrected. All travellers should be informed of the potential side-effects of medication 
and given guidance on why it is nonetheless beneficial to continue to take prophylaxis. Further research is required to 
test interventions to improve adherence.
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Background
Malaria is a disease transmitted by female mosquitos of 
the genus Anopheles, which bite mainly in the evening 
and at night, and act as the primary vector for spread-
ing the Plasmodium protozoa. Of the five parasite spe-
cies that can cause malaria in humans, the most severe 

and deadly form of the disease is caused by Plasmo-
dium falciparum. It is estimated that across the globe 
3.2 billion people are at risk of malaria, making it one 
of the world’s greatest public health concerns. The 
World Health Organization (WHO) [1] reported that in 
2015 there were over 214 million cases of malaria and 
438,000 deaths attributable to the disease. The demo-
graphics most at risk of malarial infection include preg-
nant women, young children and those visiting endemic 
countries from areas where malaria is not present [1]. 
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Malaria is a notifiable disease in the UK, which has one 
of the highest rates of imported malaria in Europe [2].

Each year over 125 million international travellers 
are placed at risk of malaria infection by visiting the 97 
countries and territories in the world where malaria is 
currently endemic [3]. Despite global mortality rates 
attributable to malaria falling by 60% since 2000 [1], 
it appears likely to become even more of a burden for 
some countries, such as Britain, due to both increased 
travel abroad and immigration from countries where 
malaria is prevalent. It is estimated that 10,000–30,000 
international travellers are affected by contracted 
malaria every year [4] with possible underreporting 
meaning that this figure could be higher. Of these cases, 
90% of travellers do not develop symptoms until they 
return home [2].

Those travelling from non-endemic countries are 
placed at a significantly higher risk of malaria infection 
and consequences as they typically lack any immunity 
to malaria. In 2018, there were 1683 imported cases of 
malaria reported in the UK [5]. Delays in diagnosis, treat-
ment and an increased risk of morbidity are possible for 
travellers arriving home to countries where clinicians are 
unfamiliar with malaria [6].

In order to avoid contracting malaria an individual 
may try to avoid bites (through mosquito nets, for exam-
ple, or sprays) and using chemoprophylaxis. The use of 
anti-malarial medication to help prevent travellers from 
contracting malaria is strongly recommended by guide-
lines from the National Institute of Health and Clinical 
Excellence [7], with those visiting at-risk regions advised 
to take one of several types of tablet 1 to 3 weeks prior 
to, during, and 2 to 4 weeks after their trip [2]. Despite 
this, adherence to the full course of malaria prophylaxis 
medication is often sub-optimal, as shown in this review. 
Improving adherence may be the key to reducing rates of 
malaria among travellers and is emphasised in prevention 
guidance documents [8].

A growing body of research has explored the reasons 
why people often fail to adhere to medication across a 
range of contexts. One recent model of adherence speci-
fies the importance of three broad categories of variable, 
suggesting that capability, motivation and opportunity 
predict behaviour [9]. Michie, van Stralen and West [10] 
define someone’s capability as their ‘psychological and 
physical capacity’ to take part in a given activity; motiva-
tion relates to both automatic, habitual processes along 
with reflective reasoning; and opportunity encompasses 
all factors outside the individual including both social 
opportunity afforded by the cultural milieu and physi-
cal opportunity. Not all factors relating to adherence fall 
neatly within this model however, with some (such as for-
getting) seeming to straddle categories.

This systematic review sought to identify the range of 
variables that have been identified as affecting adher-
ence to currently used anti-malarial drugs given as 
prophylaxis to non-immune adults and children who 
are travelling to regions with endemic malaria.

Methods
The review was conducted in accordance with the pre-
ferred reporting items for systematic reviews and meta-
analyses (PRISMA) guidelines [11].

Search strategy
A search was performed using Ovid, in the MEDLINE, 
Embase, PsycINFO and Global Health databases. Data-
bases were searched from inception. The search was 
initially conducted on 28th December 2015, updated 
on 28th January 2017 and further updated on 4th April 
2019. The following search terms were used: (malaria) 
AND (adherence OR compliance OR uptake) AND 
(prophyl* OR prevention OR atovaquone OR progua-
nil OR malarone OR chloroquine OR doxycycline OR 
mefloquine OR lariam OR primaquine). The results of 
this search were then filtered to remove duplicates and 
non-English results. Any studies categorized on the 
databases as ‘non-human’ were also removed. Those 
publications that were left were assessed for their rel-
evance against the inclusion criteria by first screening 
their titles and abstracts and then screening the full-
texts of any that appeared potentially relevant.

Inclusion criteria
Studies were included if they:

•	 Presented original data (excluding, for example, 
review or commentary papers);

•	 Assessed people travelling from a non-endemic 
country to an endemic country;

•	 Assessed a non-military sample;
•	 Assessed the association between one or more 

variables and actual or intended adherence with 
malaria prophylaxis medication, or else described 
the self-reported reasons given by participants 
for their actual or intended adherence to malaria 
prophylaxis;

•	 Used a quantitative method (excluding purely quali-
tative studies);

•	 Were published in English;
•	 Were published as a full peer-reviewed paper 

(excluding, for example, conference papers and 
abstracts).



Page 3 of 20Ahluwalia et al. Malar J           (2020) 19:16 

Data extraction
For every included paper, details were tabulated relat-
ing to citation, year of publication, the sample that was 
studied, sample size, study design, the adherence rate 
to chemoprophylaxis, predictors of actual or intended 
adherence, self-reported reasons for actual or intended 
adherence, and a quality assessment grade. Any other 
details felt to be of importance in understanding the 
study were also noted.

Where possible, adherence rates for each study were 
calculated as the percentage of all participants who took 
all their tablets as recommended. It was not always pos-
sible to calculate this, however. For example, the nearest 
data reported by Cunningham et al. [12] was the percent-
age of participants who took more than 95% of their tab-
lets as recommended.

Quality assessment
A methodological quality assessment was conducted 
based on a simplified version of the Delphi list [13]. Stud-
ies received one point for meeting each of the following 
criteria:

1.	 Eligibility criteria specified (with reasons for exclu-
sion).

2.	 Large sample (i.e. over 1000 participants).
3.	 Appropriate statistical analysis and data reporting 

(such as p values) of significant predictors of adher-
ence.

Studies scoring zero or one out of three were classi-
fied as ‘low’ quality. Those scoring two were classified as 
‘medium’ quality. Studies scoring three were categorized 
as ‘high’ quality.

Procedure
The search, data extraction, assessment of risk of bias and 
data synthesis was carried out by JA with advice from 
GJR and JW. An updated search, data extraction, assess-
ment of risk of bias and data synthesis was carried out 
by SKB with advice from GJR. Any uncertainties were 
resolved through discussion.

Results
The initial literature search resulted in a total of 2782 
citations. After excluding duplicates, as well as non-
human studies and studies not in English, 1592 cita-
tions were left. After screening of titles and abstracts, 51 
papers appeared potentially relevant and were examined 
in full and 28 publications were included. One additional 
study was included following the 2017 update, bringing 
the total to 29. Two additional studies were included fol-
lowing the 2019 update, thus increasing the total to 31. 

One additional study [14] was identified during publi-
cation review, taking the total to 32. Figure 1 shows the 
results of the initial search.

Included studies were conducted in several countries 
including the Netherlands, Germany, Canada, USA, UK, 
Israel and France, and with a wide range of participants 
including short and long-term travellers, those travelling 
for pleasure, those traveling for business, Peace Corps 
volunteers and others. Most studies relied on self-report 
questionnaires. Most used a cross-sectional design, ask-
ing returning travellers to report on their adherence.

Table 1 provides detailed information about the meth-
ods of each included study, together with adherence 
rates, factors associated with actual or intended adher-
ence, and self-reported reasons for actual or intended 
adherence.

Adherence rates
Adherence rates varied widely, ranging from 0% for cor-
porate workers placed in Ghana for over a year [27] to 
89% for travellers from the USA [31].

Self‑reported reasons for non‑adherence
Forgetting to take the medication was reported as a rea-
son for non-adherence in four studies [15, 33, 37, 40, 42]. 
Several studies also reported concerns with side-effects: 
this included concerns about the safety of long-term use 
of anti-malarial medication [12, 21, 40], as well as experi-
enced (both past and present) or anticipated side-effects 
[15, 21, 23, 26–28, 31, 33, 37, 40, 42]. Other reasons 
included having too many pills to take [37]; not seeing 
any mosquitoes [28, 37, 42]; tiredness [37]; price [23, 37, 
42]; lack of pills [37]; not thinking that prophylaxis was 
necessary [15, 21, 31]; being advised (for example, by a 
tour guide, locals or colleagues) that it was not necessary 
[15, 21, 27, 31, 42] and not liking to take medication [33, 
37]. A higher perceived risk of catching malaria was asso-
ciated with greater adherence and having a self-reported 
low perceived risk [27, 42] was associated with poor 
adherence. Thinking there was no malaria [23] was asso-
ciated with poor adherence, as was: presumed immunity 
[23, 26, 33]; high standard of on-site medical care, for 
example, at a mine in Mali [26]; taking an active decision 
not to take medication [22, 23]; being unable to obtain 
the tablets [23, 42]; thinking it is easier to cure malaria 
than to take the tablets [23, 33]; having travelled for a 
short period and deciding to take the risk [23], losing the 
medication [42] and having travelled at short notice [15].

Demographic risk factors
Eleven studies found that older participants were more 
likely to be adherent [12, 17, 18, 20, 21, 24, 30, 32, 38–40]. 
Another study reported that those under 30 were less 
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likely to be adherent than older people [22], but signifi-
cance was not reported. In addition, one study showed 
that those aged under 5 were significantly less likely to 
take their tablets correctly [36]. However, Joshi et al. [33] 
found that age was not a predictor of adherence as did 
Farquharson et al. [25].

A participant’s country of residence was shown to 
influence adherence in three studies [18, 29, 41], though 

not in two studies [14, 42]. For example, Baggett et  al. 
[29] showed that US citizens were significantly more 
likely to be adherent than non-US citizens; whilst Shady 
[41] found that those of Kuwaiti nationality are shown to 
have significantly better adherence when compared with 
non-Kuwaiti individuals.

Socio-economic and education status also influenced 
adherence rates. Blue-collar workers were more likely 

Fig. 1  Search Tree (Search conducted on 28th December 2015. Results do not include one additional study identified in an update on 28th January 
2017, two additional studies identified in an update on 4th April 2019 nor a study identified during publication review.)
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to be non-adherent compared with white-collar work-
ers [41]. Having an above secondary-level education 
improved adherence, whilst going to university was 
associated with poor adherence [41]. However, three 
studies [14, 21, 33] found no association between educa-
tion level and adherence. Children from mono-parental 
families were more likely to exhibit poor adherence [36]. 
Cobelens et al. [21] and Farquharson et al. [25] found that 
gender did not significantly predict adherence; one study 
[22] reported that females were less likely to be adherent 
than males, though significance was not reported.

Travel‑related risk factors
Length of stay was reported in numerous studies as 
influencing adherence, with longer stays associated with 
poorer adherence [6, 12, 18, 19, 24, 27, 38, 40]. Similarly, 
shorter travel was shown by most, though not all stud-
ies [28, 42], to be associated with better adherence [20, 
37, 39]. Farquharson et  al. [25] found that poor adher-
ence (compared with partial adherence) was associated 
with going on a longer trip but also noted that full adher-
ence (compared with partial adherence) was associated 
with going on a longer trip. Belderok et al. [35] noted that 
those spending 14 to 29 days in an endemic area were sig-
nificantly more adherent compared with travellers spend-
ing less than 13 days, or more than 29 days, in endemic 
areas. Conversely, two studies [22, 24] found that poor 
adherence was associated with travelling for more than 
3 weeks, though only one of these studies [24] reported 
the significance level. One study [43] found that duration 
of travel was not associated with the likelihood of carry-
ing anti-malarial medication.

Previous travel was shown to be a predictor of poor 
adherence in four studies [19, 29, 31, 33], though one 
study found no association between previous travel expe-
rience and intention to take anti-malarial medication 
[43] and a further study [14] also found no significant 
difference in adherence based on previous travel. Hav-
ing previously acquired malaria [38] was also shown to be 
associated with lower rates of adherence, though ende-
micity of country of birth was not [42].

Destination [20, 21, 28, 31, 35, 36, 41] significantly 
affected adherence. For example, Depetrillo et  al. [31] 
showed that adherence was greater for those travelling 
to sub-Saharan Africa compared with central America; 
Ropers et  al. [28] showed there was greater adherence 
in those travelling to Kenya compared with Senegal; and 
Shady [41], Belderok et al. [35] and Caillet-Gossot et al. 
[36] demonstrated that adherence was greatest amongst 
those travelling to African destinations than to Asia, the 
Indian Ocean or South America. Travel to urban areas 
[39] or areas of mass tourism [37] was also associated 
with better adherence rates that those travelling, for 

example, to rural areas. No effect was found for whether 
the destination was partially or entirely endemic [42].

The nature and purpose of travel also significantly 
affected adherence rates. Package tours [20] and those 
booked through agents [41] compared with more adven-
turous (e.g. backpacking [21, 39]) or independent [41] 
travel styles showed greater adherence rates.

Those travelling to visit friends and relatives, for non-
tourism reasons, or those travelling for business, showed 
worse adherence in most [18, 24, 29, 33], but not all [44, 
42] studies—travelling for family-related as opposed to 
business-related reasons was shown in one study [38] to 
be associated with greater adherence. Those travelling for 
a holiday [33] or leisure [41] showed greater adherence 
than those travelling for business.

Capability‑related risk factors
Having a basic knowledge of malaria [33] or receiving 
training [6] was associated with better adherence rates, as 
was receiving pretravel advice [18, 28, 38]. Farquharson 
et  al. [25] noted that poor adherence (compared to full 
adherence) was associated with greater amounts of health 
professional discussion in the medical consultation; they 
also noted that greater amounts of traveller information 
and questions were associated with both poor adherence 
(compared with partial adherence) as well as full adher-
ence (compared with partial adherence). There were vari-
ations noted depending on the source of the information, 
however, with higher adherence rates being reported if 
information was delivered by a physician, compared with 
if it was not [34]. Those receiving information from one 
information source were also more likely to be adherent 
when compared with those using no information source 
[18]. Rolling et  al. [43] found that travellers were more 
likely to be carrying anti-malarial medication if they had 
had a medical consultation prior to travelling, especially 
with a travel medicine specialist. Forgetting to take tab-
lets, which was a self-reported reason for non-adherence, 
may also be related to capability [15, 33, 37, 40, 42].

Opportunity‑related risk factors
Physical opportunity factors included losing medica-
tion or simply not having adequate chemoprophy-
laxis medication [21, 22]. Social opportunity factors 
included personal interactions with someone perceived 
to be knowledgeable about malaria or the side-effects of 
prophylaxis. Those who received advice from others to 
discontinue their prophylaxis were less likely to be adher-
ent [15, 21, 27, 31]. Being unable to obtain tablets, which 
was previously explained as a self-reported reason for 
non-adherence [23, 42], is also related to opportunity.
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Motivation‑related risk factors
Several studies assessed factors relating to motivation. 
Perhaps the most commonly identified factor was the 
presence of, or concerns about, side-effects of chemo-
prophylaxis [18, 19, 24, 32] or concerns about long-term 
adverse effects of taking the medication [40].

Other motivation related factors included the perceived 
risk of catching malaria [28, 40], the perceived severity of 
malaria [33, 34], perceived benefits of prophylaxis [14], 
perceptions and attitudes towards prophylaxis risks and 
whether the necessity of taking prophylaxis outweighed 
these risks (notably the safety and side-effects of any 
medication taken); or wrongly believing [38] that cur-
ing malaria would be easier that taking the prophylaxis. 
Other incorrect beliefs included perceived immunity 
([33]—associated with worse adherence) and false belief 
in being vaccinated ([38]—associated with better adher-
ence), as well as believing that anti-malarial medications 
are useless [32]. More automatic motivational factors 
included habitual behaviours such as previous adherence 
with prophylaxis recommendations and emotional fear 
of prophylaxis and side-effects. Farquharson et  al. [25] 
found no significant difference in adherence based on 
previous experience of anti-malarial medication [14].

Low perceived risk, which was often a self-reported 
reason for non-adherence—as opposed to greater per-
ceived risk, which was related to greater adherence—is 
also a motivation-related risk factor [23, 26, 27, 33, 42].

Medication‑related risk factors
Several other predictors were identified pertaining to the 
medication itself. Weekly medication [19] was shown 
to be more likely to be taken correctly than daily [24] 
prophylaxis, though not in all studies [42]. Mefloquine 
showed better adherence rates as opposed to doxycycline 
or atovaquone–proguanil [40] and better adherence rates 
compared with atovaquone–proguanil or proguanil [35]. 
Lobel et al. [24] found that proguanil was associated with 
poorer adherence. Concurrent use of DEET [35] was also 
shown to be associated with better adherence.

Two studies [15, 17] commented that the majority 
of poor adherence was due to premature cessation of 
prophylaxis, when the participants returned home to 
their non-endemic country.

Discussion
Despite malaria being largely preventable amongst peo-
ple travelling from non-endemic countries to endemic 
ones, it is evident that adherence with the recommended 
full-course of prophylaxis is poor and many studies reveal 
‘a largely inadequate use of malaria chemoprophylaxis’ 
[34]. The identified adherence rates among studies identi-
fied in this review ranged from 0% for corporate workers 

placed in Ghana for over a year [27] to 89% for travel-
lers from the USA [31]. Thirteen out of the 32 included 
papers had adherence rates below 50%. Even amongst 
those studies which did report higher rates of adherence 
in certain sub-groups, it was often still possible to iden-
tify other sub-groups with poor adherence: for example, 
although Alon and colleagues reported an adherence rate 
of 60.7% in their sample of over 60-year-olds, this figure 
was in stark contrast to the rate of 33.8% reported for 
their 20–30-year-old sample [30].

Many factors appear to predict adherence. Several 
of these were repeatedly identified in the literature as 
important. Destination of travel is one such factor, with 
travellers to areas in Africa (notably Kenya—[45]) being 
more likely to adhere to their medication than those 
traveling to Asia or the Indian Ocean. It is possible that 
this is due, in part, to travellers perceiving a higher risk 
in travelling to these countries. Travellers were also 
more likely to be adherent if visiting urban areas or 
areas of mass tourism [37], as opposed to rural areas. It 
is likely that travellers to urban areas and mass tourism 
areas are also more likely to be inexperienced or travel-
ling for leisure rather than adventure travellers, such as 
backpackers, and hence hold different attitudes towards 
prophylaxis.

Age of traveller was shown by many studies to influ-
ence adherence rates with older travellers in general hav-
ing greater adherence rates. The definition of ‘old’ and 
‘young’ varied significantly between the studies, however, 
and more research is needed to understand the factors 
underlying this.

Similarly, length of travel [27] was identified as a key 
influencer of adherence, with travellers’ adherence fall-
ing the longer they were away. This was of note amongst 
expatriates and peace corps volunteers. Multiple factors 
might contribute to this effect, including false beliefs in 
immunity, side-effects, and fears of adverse effects from 
long-term medication use. Certainly, experiencing or 
expecting to experience side-effects [32], was a common 
factor influencing adherence. In this particular study, 
‘individuals who reported at least one gastrointestinal 
symptom (assigned or not to anti-malarials) were more 
likely to be noncompliant’.

Encouragingly, education [41], awareness training (e.g. 
covering ‘the correct use of the curative medication and 
the need to seek medical care’ [6]) and pretravel advice 
was shown to increase adherence with prophylaxis as 
was consistent information from more than one source. 
A key role of information may be generating accurate 
risk perceptions. For those offering advice to travellers, 
efforts should be made to identify the travellers’ level of 
understanding of malaria, the likelihood of contracting it 
and its severity, and attempt to tailor advice accordingly. 
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Travellers may incorrectly assume that curing malaria is 
easier than having to take the prophylaxis.

Another key finding of the review was that the reason 
for travel was a strong predictor of adherence rates. Busi-
ness travellers [18] were significantly more likely to have 
low adherence compared to those travelling for leisure. 
Backpackers/adventure travellers [39] had lower adher-
ence in comparison with those on package tours. Those 
reporting that they were visiting friends and relatives [33] 
were also significantly less likely to follow chemoprophy-
laxis recommendations. Many reasons were put forward 
for these trends. For example, backpackers may be less 
likely to follow recommendations because they are less 
informed about the risks having not received advice from 
a travel agent, because they have not contracted malaria 
before and perceive their risk to be low, or because they 
are younger and less concerned with health risks in 
general.

The results of this review have implications for clini-
cians who may be able to improve adherence rates of 
malaria prophylaxis. Many previous attempts at adher-
ence interventions have been unsuccessful, perhaps due 
to being developed without a sound theoretical basis, 
lacking a tailored approach matching interventions and 
individual determinants of non-adherence, and focus-
ing solely on provision of information [9, 46]. Research 
has therefore moved on to models focusing on patients’ 
beliefs, abilities and motivations [9]. One example of this 
is the Capability, Opportunity and Motivation (COM-
B) model of behaviour [10], suggesting that behaviour is 
influenced by the interaction between capability, oppor-
tunity and motivation—and, importantly, that behav-
iour could be modified by targeting these three factors. 
Allemann et al. [46] developed a list of modifiable deter-
minants of adherence (such as knowledge, beliefs about 
capabilities, beliefs about consequences, intentions, and 
memory, among others) and suggested that such deter-
minants should be assessed and matched to appropriate 
interventions. It is important that future interventions 
aimed at improving adherence should be personalized, 
targeting the causes of non-adherence per individual, and 
should apply the COM-B model rather than simply pro-
viding information to patients.

Quality of the literature
The quality of this systematic review was limited by 
the methods of the studies reviewed. In this regard, it 
is notable that only eight included studies were rated 
as being high quality. Many of the studies used differ-
ent methods to assess adherence, and factors influenc-
ing adherence, amongst a wide range of participants. 
The definitions of adherence and the length of rec-
ommended treatment also differ greatly from study 

to study, meaning that a participant defined as adher-
ent in one study might not have been in another. For 
example, Cunningham et al. [12] defined adherence as 
taking more than 95% of prescribed tablets, whereas 
Belderok et  al. [35] reported those who took all their 
prescribed tablets; Rolling et al. [43] explored intention 
to adhere to anti-malarial medication simply by ask-
ing travellers at an airport if they were carrying tablets. 
The reliance of many studies on self-reported measures 
of adherence was also notable. Self-report has limi-
tations as a method, reflecting participant recall and 
social desirability as well as genuine adherence. Future 
studies should explore alternative ways of measuring 
adherence.

The eight high-quality studies tended to have larger 
participant samples (ranging from 1001 to 42,202). It is 
perhaps an issue that many studies in this area use small 
sample sizes and there is a lack of large-scale randomized 
controlled trials. Those who reported overall adherence 
rates of the whole sample reported fairly similar preva-
lence rates (42.4–61.7%). Four of the eight high-quality 
studies examined pre-travel knowledge/advice as a deter-
minant of adherence, and all found it a significant predic-
tor, while three explored reason for travel and found that 
non-tourism reasons for travelling were associated with 
lower adherence.

Quality of this review
Positively, the findings of this review seem to broadly cor-
respond with a previous review, published in the form of 
a poster presentation and letter [14, 47]. However, there 
are some limitations to the review process. Due to prag-
matic considerations, this review was limited to papers 
published in English. Papers in other languages, or which 
appeared only in the grey literature, may exist which 
would have added to the conclusions. Similarly, because 
the initial search itself was carried out by one individual, 
human error in the compilation of the literature database 
cannot be discounted. This may have resulted in some 
studies being erroneously excluded. Because studies with 
significant findings are more likely to be published and 
are usually easier to locate and identify, it is possible that 
some of the apparent predictors of adherence that were 
identified may be less robust than it currently appears. 
It should also be noted that conclusions are inevitably 
constrained by what currently exists in the literature and 
there may be scope for other, more imaginative interven-
tions to promote adherence. It is also possible that there 
are different reasons for non-adherence in different pop-
ulations and that reviews not focusing solely on travellers 
from non-endemic countries may uncover other factors 
associated with non-adherence.
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Conclusions
This review identified several predictors of actual and 
intended adherence to malaria prophylaxis, ranging from 
country visited, the length of time travelling, and the 
purpose of visit, amongst other things. Whilst further 
research in this area is needed, it is hoped that some of 
these findings may be taken forward to inform interven-
tions. The results suggest that to improve adherence clini-
cians should concentrate their attention on those groups 
identified as least likely to exhibit adherent behaviour. 
They should ensure that they focus on travellers visiting 
destinations known to have lower adherence rates (such 
as rural areas), backpackers, business travellers, younger 
travellers and those travelling for longer periods of time. 
They should check to ensure that a traveller’s perceived 
risk of catching malaria is equivalent to the actual risks 
of travelling and that they do not, for example, wrongly 
believe that curing malaria is easier than taking prophy-
laxis or falsely believe that they have some level of innate 
immunity because they are visiting relatives. All travellers 
should be informed of the potential side-effects of medi-
cation and given guidance on why it is nonetheless ben-
eficial to continue to take prophylaxis medication.
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