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ABSTRACT
Objectives  To investigate the time course of medication 
adherence and some of the factors involved in this process 
in undocumented migrants with chronic diseases.
Design  Retrospective cohort study.
Setting  A big non-governmental organisation in Milano, 
Italy, giving medical assistance to undocumented migrants.
Participants  1918 patients, 998 females and 920 males, 
with at least one chronic condition (diabetes, cardiovascular 
diseases (CVDs), mental health disorders) seen over a period of 
10 years (2011–2020). Their mean age was 49.2±13 years.
Results  Adherence to medications decreased over 1 year in 
all patients. This was more evident during the first 2 months of 
treatment. Patients on only one medication were less adherent 
than those on more than one medication; at 6 months the 
percentage of patients with high adherence was 33% vs 57% 
(p<0.0001) for diabetes, 15% vs 46% (p<0.0001) for mental 
disorders and 35% vs 59% (p<0.0001) for CVDs. Patients 
with mental disorders had the lowest adherence: 25% at 6 
months and 3% at 1 year. Mental disorders, when present as 
comorbidities, greatly reduced the probability of being highly 
adherent: risk ratio (RR) 0.72 (95% CI 0.57 to 0.91; p=0.006) at 
3 months, RR 0.77, (95% CI 0.59 to 1.01; p=0.06) at 6 months, 
RR 0.35 (95% CI 0.13 to 0.94; p=0.04) at 1 year. This was 
especially evident for patients with CVDs, whose percentage of 
high adherents decreased to 30% (p=0.0008) at 6 months and 
to 3% (p=0.01) at 1 year. We also noted that highly adherent 
patients usually were those most frequently seen by a doctor.
Conclusions  Interventions to increase medication adherence 
of undocumented migrants with chronic diseases are 
necessary, particularly in the first 2 months after beginning 
treatment. These should be aimed at people-centred care 
and include more outpatient consultations. Educational 
interventions should especially be taken into consideration for 
patients on monotherapy.

INTRODUCTION
Medication adherence (MA) has been 
defined by the WHO as ‘the extent to which 
a person’s behaviour—taking medication, 
following a diet and/or executing lifestyle 

changes, corresponds with agreed recom-
mendations from a healthcare provider’.1 MA 
is a behaviour resulting from the interplay of 
different factors which ‘include attributes 
of the patient, the patient’s environment 
(which comprises social supports, character-
istics of the healthcare system, functioning 
of the healthcare team, and the availability 
and accessibility of healthcare resources) and 
characteristics of the disease in question and 
its treatment’.1

MA is a multifaceted issue and non-
adherence only seldom stems from the unwill-
ingness of a patient to take the prescribed 
medications. More often it is non-intentional 
and due to different causes.

Incomplete or non-existent MA is not 
without consequences. Indeed, it is associ-
ated with increased morbidity, mortality and 
all-cause hospitalisation.1 2 This is known to 
occur with all the most widespread chronic 
diseases. As an example, being non-adherent 
to treatment of modifiable stroke-related 
conditions like type 2 diabetes, atrial fibril-
lation, hyperlipidaemia and hypertension 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study describes for the first time the pattern 
of adherence to medications of undocumented mi-
grants with chronic diseases.

	⇒ To our knowledge, it is the first study in which ad-
herence is measured at monthly intervals.

	⇒ One major limitation is the fact that we do not know 
if patients get medications also from other providers.

	⇒ It is impossible to be sure that patients actually take 
their medications. This is another important limita-
tion in adherence studies.

	⇒ We have no follow-up data.
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significantly increases the risk of stroke and/or associated 
death.3

Moreover, incomplete adherence to antihypertensive 
pharmacological treatment is associated with an increased 
risk of cardiovascular events and chronic kidney disease; 
indeed, a large part of resistant hypertension is the 
so-called pseudoresistant hypertension, due to poor or 
lacking MA.4 5

Low and non-adherence also have an economic impact, 
both in terms of increased healthcare expenditure and 
more frequent sick leaves.5–7

Non-adherence has large proportions. Overall, 50% of 
patients are known to be non-adherent to treatment.8 This 
percentage further increases when it comes to patients 
with chronic conditions.9 Moreover, MA is not an on/
off phenomenon, but it can change during the course 
of treatment.4 10 Many different time patterns have been 
described. In Italy, for example, it is usually higher at the 
beginning of treatment and tends to fade with time with 
medications for chronic obstructive pulmonary disease 
and those used to lower uric acid, while antihypertensives, 
anticoagulants, medications for osteoporosis and for 
prostate hypertrophy are less frequently discontinued.11 
MA is not the same in all countries. As an example, adher-
ence to pharmacological treatment for hypertension is 
high in Canada, Germany and the USA and in general 
in high-income countries (HICs); it is low in low-income 
and middle-income countries (LMICs), thus yelding a 
worldwide estimate of adherence around 50%.5 Age and 
gender have been differently associated with the degree 
of MA while it seems more agreed that MA is higher in 
people who work and do not live alone.12 13 In addition 
to these and to the already cited income level,5 13 other 
factors have been shown to be related to the degree of 
MA. Among them one of the most important appears to 
be health literacy,14 which affects patients’ knowledge of 
their diseases through their capacity of reading, listening, 
analysing, decision-making and applying the informa-
tion they obtain to their health conditions.15 The WHO 
considers health literacy fundamental for the prevention 
and control of non-communicable diseases.16 It has also 
warned for long time that non-adherence grows as the 
burden of chronic diseases grows worldwide and the 
poor are disproportionally affected by both.1 Therefore, 
non-adherence can be especially expected in LMIC and, 
in HIC, among those minorities who live in poor socio-
economic conditions. Among the latter, undocumented 
migrants, who are now part of the population in all 
western counties, are certainly worth to be considered. 
An undocumented migrant is defined by the WHO as ‘a 
person who moves or has moved across an international 
border and is not authorised to enter or to stay in a state 
pursuant to the law of that state and to international 
agreements to which that state is a party’.17

In the last decades, migrations have been continually 
growing. The WHO estimates that from 1990 to 2020, the 
global population increased from 5.3 billion to 7.8 billion. 
In the same period, the overall number of international 

migrants increased from 153 million (2.9% of the world 
population) to 281 million (3.6% of the world population). 
As of 2020, the greatest number of international migrants 
was hosted in North America and Europe; in Europe, the 
top hosting countries are Germany and the UK.17 The 
growing number of migrants entails a growing number of 
undocumented migrants, though their number is impos-
sible to define exactly for obvious reasons. In Italy, at the 
beginning of 2020, they were estimated to be more than 
600 000.18 Usually, they have only limited access to social 
and health services of the host countries, including Italy, 
and their medical records are not available in the data-
sets used for legal residents (both natives and migrants). 
Information available on their health conditions is, there-
fore, quite scanty, though some may be obtained from the 
databases of non-governmental organisations (NGOs) 
giving them some type of assistance on a voluntary basis. 
Using this method, it has been shown that these persons 
have a significant burden of chronic diseases and use a 
large quantity of medications to treat them if they can 
access treatments for free.19 20

However, no data are available on their attitudes towards 
their pharmacological treatment and especially on their 
adherence to it. This issue seems especially relevant in 
consideration of the many factors potentially reducing 
MA in such an underprivileged population.

To measure MA in this population, we conducted a 
cohort retrospective study on undocumented migrants 
with chronic diseases receiving medical assistance from 
one of the biggest NGOs in Italy. We restricted our 
attention to three of the most common and resource-
consuming chronic conditions: type 2 diabetes, cardio-
vascular diseases and mental disorders.

We especially focused on possible time-dependent 
changes in MA during the first year of treatment with the 
aim to detect if there are critical periods in which specific 
interventions could obtain better adherence. To know 
this can give all the persons assisting such patients a better 
insight into the behaviour of their patients and a basis to 
implement correcting strategies if necessary. Moreover, 
this could represent a preliminary set of information 
for all the stakeholders interested in further studies and 
interventions.

METHODS
Study design
A retrospective cohort study on drug adherence for the 
treatment of chronic diseases in undocumented migrants 
was conducted.

Setting
Data were retrieved from routinely collected health data-
bases of Opera San Francesco (OSF) clinics in Milan, 
Italy. Active since 1959, OSF is committed to ensuring free 
hospitality and assistance to the poorest, who are almost 
entirely composed of undocumented migrants.
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OSF also guarantees medical assistance with specialist 
physicians who carry out visits, prescribe and dispense 
drugs. All information regarding medical visits and medi-
cations dispensed is collected in an electronic database. 
Each subject is identified by a unique individual identi-
fication code, and it is, therefore, possible to reconstruct 
his medical history over the years.

Data refer to the period from 2011 to December 2020.

Cohort selection and follow-up
Three cohorts of patients with diabetes, mental health and 
cardiovascular disease were included in the study. Individ-
uals were defined as suffering from a specific condition 
if they were dispensed with antidiabetic, psycholeptics 
or cardiovascular drugs, respectively. Drugs were coded 
through the Anatomical Therapeutic Chemical Classifi-
cation System and the following codes were used: A10 for 
identify patients with diabetes, N05 and N06 with mental 
health disease and C and B01 for cardiovascular disease.

Online supplemental figure 1 provides a graphical 
representation of the study design and online supple-
mental figure 2 that of the cohort selection. For each 
study cohort, subjects were included in the study when 
they received their first dispensation of drugs between 
2012 and 2019. The date of the first drug prescription was 
defined as the index date. Patients were excluded if they 
(1) were aged <18 years at index date; (2) did not received 
at least one drug prescription within 6 months from the 
index date and (3) did not have a contact with the OSF 
clinic (visit or prescription) in the period between 1 
year and 2 years after the index date. This condition was 
required to exclude patients lost to follow-up (because of 
transfer away or dead) during the first year of observation 
since no information on migrations or death is available 
in OSF databases.

Measurement of adherence to therapy
Adherence to therapy was measured at 6 and 12 months 
after the index date. For each drug prescription, the 
number of days covered by the prescription was calcu-
lated by dividing the total amount of the drug prescribed 
(available in our database) by the defined daily dose as 
reported by the WHO (available at https://www.whocc.​
no/atc_ddd_index).

Adherence to therapy was calculated as the ratio 
between the total number of days covered by the class of 
drugs divided by the number of days of follow-up (ie, 180 
or 365 days), a quantity referred to as ‘proportion of days 
covered’ (PDC).21

The PDC was categorised as low (PDC<25%), interme-
diate (PDC 25%–75%) and high (PDC>75%) adherence.

The PDC was also calculated monthly for 1 year after 
the index date for all subjects included.

Covariates
For each cohort member, the following characteris-
tics were evaluated at baseline: age, gender, year of 
therapy start, country of origin, comorbidities (previous 

consultations or prescriptions in the year prior to the 
index date for cardiovascular disease, diabetes, cancer, 
mental health, genitourinary system and endocrine 
system diseases).

Statistical analysis
Baseline characteristics and PDC categories were 
expressed as absolute and percentage frequencies. PDC 
values were also expressed as mean (with SD).

Differences in the frequencies of adherence levels 
between categories were assessed by the χ2 test, its version 
for trend or the Fisher’s exact test, as appropriate.

Multivariate log-binomial regression models were used 
to assess the association between baseline characteristics 
and high adherence (PDC>75%). Models were adjusted 
by gender, age category, geographical origin area, year of 
therapy start and comorbidities. Results were expressed 
as risk ratios (RRs) and 95% CIs. The Statistical Analysis 
System software (V.9.4; SAS Institute) was used for the 
statistical analysis. For all hypotheses tested, two-tailed p 
values <0.05 were considered significant.

Patient and public involvement
None.

RESULTS
The main sociodemographic features of the three 
cohorts of patients are shown in online supplemental 
table 1. As can be seen, no major differences existed 
among the three groups for age and sex distribution. In 
each cohort, about the same number of patients started 
treatment every year during the period of observation. As 
for the geographical origin, Latin Americans were largely 
represented in all the three groups, and Europeans in 
the group of patients with diabetes and in that of patients 
with mental disorders. In the non-cardiovascular cohorts, 
the main comorbidities were cardiovascular diseases. In 
the cardiovascular cohort, mental disorders were the 
most frequent comorbidity. In all the three groups, the 
number of patients on one medication was higher than 
that of patients on polypharmacy.

MA, measured as PDC, was higher at 6 months after 
the beginning of treatment and lower at 1 year. It was 
lower at both time points in patients with mental disor-
ders than in those with either diabetes or cardiovascular 
diseases. The presence of comorbidities caused a further 
reduction. This was especially true for cancer and mental 
disorders. MA was always higher in patients on more than 
one medication. These observations are summarised in 
online supplemental table 2.

The number of patients with high adherence 
(PDC>75%) diminished during time and was always 
lower in persons with mental disorders. Interestingly, 
when we analysed this trend in detail we did not find a 
constant reduction in the percentage of highly adherent 
patients. This can be observed in figure 1, which shows 
the monthly percentages of these patients. As can be 
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seen, in all the three cohorts, the decrease was very steep 
in the first 2 months, then it was smoother until the end 
of the observation period of 1 year. The percentage was 
always lower in the group with mental disorders, but at 
month 12, the percentages of the three groups tended to 
converge at very low levels. The progressive reduction in 
the percentage of patients with high adherence occurred 
for all medications (online supplemental table 3).

We then looked for possible causes of this time-
dependent reduction in the proportion of subjects with 
high adherence. We started analysing the character-
istics of the patients and the proportion of those with 
high adherence at 6 and 12 months (table 1). The most 
significant difference was seen between patients on one 
medication and those on multiple medications. In the 
cardiovascular group, adherence at 6 months increased 
with increasing age, but this effect was no longer evident 
at 12 months; ethnicity appeared to be important, with 
Europeans being the most adherent at both 6 and 12 
months; mental disorders, when present as comorbid-
ities, greatly reduced the number of patients with high 
adherence; no difference was seen between females and 
males. In the group with mental disorders, cancer as a 
comorbidity had an effect; however, the numbers were so 
small that this observation cannot be taken as reliable.

A further analysis was carried out in the cardiovascular 
group. We used a log-binomial regression model to eval-
uate the association between patients’ characteristics and 
high adherence. We also included another time point of 
observation at 3 months, that is, at the moment of tran-
sition from steep to smooth decrease. We saw no effect 
of gender, while increasing age favoured adherence at 3 

and 6 months, but was no longer significant at 12. Using 
as reference Europeans, who had been noticed as the 
generally most adherent, we confirmed this observation 
at 12 months, but at 6 months the RR resulted higher 
for Asians. The presence of mental comorbidities signifi-
cantly reduced adherence to cardiovascular medications 
at 3, 6 and 12 months. Patients on multiple drug regimens 
were significantly more adherent than those on only one 
medication (table 2).

Analysing in greater detail the effect of monotherapy 
versus polytherapy on MA, we saw that its decrease over 
time was always more evident for monotherapy. The 
decrease in the first 2 months was particularly rapid for 
diabetics and patients with mental disorders on mono-
therapy, with more than half of them already being non-
high adherent at this time (figure 2).

Finally, we analysed the number of consultations per 
patient during the year of observation.

Interestingly, in all the three groups, the number of 
times patients were seen by a doctor (either internist or 
specialist) was much lower for those with low adherence 
compared with those with intermediate and high adher-
ence (figure 3).

DISCUSSION
We evaluated the time course of MA in a group of 
patients with chronic diseases living as undocumented 
migrants in Italy. Undocumented migrants, though their 
number is continually increasing, are probably the most 
neglected and underprivileged part of the population in 
many western countries. We have already demonstrated 

Figure 1  Monthly trend of the percentage of subjects with high adherence calculated from the beginning of follow-up. PDC, 
proportion of days covered.
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that they are affected by a considerable amount of non-
communicable diseases and that this burden increases 
with time.19 20 It is, therefore, interesting to know how 
they comply with treatment, in the case they can receive 
it.

The first finding of the present study is that, as it gener-
ally happens, MA is far from satisfactory in these patients. 
It is known that MA depends on many factors,1 4 10 12 
which can also be important in the population of this 
study. In such a population, some factors could have a 

more important role. This could happen, for example, 
for health literacy, which is undoubtedly scanty in our 
patients but has been suggested to have a promoting 
effect on MA,13 22 though this has not yet been definitely 
confirmed.23 A low level of medical literacy could also 
entail a reduced awareness of one’s disease and of the 
necessary treatment, and eventually lead these patients 
not to take the medications they are given for free. Other 
known factors having a role in MA are higher income, 
being working and not living alone.5 12 13 All of them 
can be encountered less frequently by undocumented 
migrants, who can also have important practical barriers 
such as fear of detention, unstable settling and transport 
problems to reach the clinic.

In the population of our study, there were important 
differences in MA also among different chronic condi-
tions, and patients with mental disorders were the lowest 
adherent. This is a well-known problem, which could in 
part depend also on different pharmacological agents 
and route of administration, with patients on long-lasting 
injectables being the most adherent.24 We did not see the 
same pattern in our patients, but it should be noted that 
none of them was on long-lasting injectables, which are 
not available at OSF, and this can represent a limitation in 
our study. Moreover, we observed that psychiatric comor-
bidities reduce the adherence to treatments for other 
conditions as cardiovascular diseases and this is in line 
with previous observations.25–27

No gender differences were noticed, and also age had 
very little impact on MA. Because of its relevance, this 
latter observation should be confirmed by further studies 
since the consequences of reduced or absent MA are 
higher in patients aged 50 years or more.2 This is a limita-
tion of our study, since undocumented migrants, who are 
predominantly young or young adults when they arrive, 
can become elderly without obtaining a permanent resi-
dent visa, as demonstrated by the high contribution given 
by patients aged 50 or more to all the three groups of our 
patients.

As for geographical origin, our findings are less clear. In 
general, MA in undocumented migrants was comparable 
to that found by other in Italian patients with the same 
chronic conditions (online supplemental table 4), but we 
cannot make any direct comparison. Taking Europeans 
as the reference geographical group, MA was the highest 
at 6 months for Asians, but it fell significantly below that 
of Europeans for all ethnicities at 12 months. It is known 
that many factors affect MA, including belonging to an 
ethnic minority,27 28 and having cultural beliefs about 
medications,29 with even differences between migrants 
and refugees.30 However, we favour the hypothesis that 
comparable personal, social and economic determinants 
are important in our patients independently from their 
ethnicity and that their interplay is responsible for similar 
patterns of MA. To confirm this hypothesis, however, 
further research is necessary.

A more interesting issue is the time course of MA in 
our patients over the entire period of the study. We noted 

Figure 2  Monthly trend of the percentage of subjects with 
high adherence calculated from the beginning of follow-
up, stratified for number of drugs for diabetes (A), mental 
disorders (B) and cardiovascular diseases (C). PDC, 
proportion of days covered.
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an important decrease in the percentage of patients 
with high adherence, which was more pronounced for 
patients with mental disorders. The three curves (for 
diabetes, mental disorders and cardiovascular diseases) 
had a comparable shape with the sharpest decrease in 
the first 2 months. Few data are available in literature on 
the time course of MA, possibly as a consequence of the 
different methods and periods used in its measurement.31 
MA has been shown to drop in the first weeks following 
discharge after a cardiac event,32 though doctors in 
charge of patients with cardiovascular diseases do not 
seem to be aware of this behaviour.33 It also decreases at 
the beginning of therapy for chronic obstructive pulmo-
nary disease,11 and in the first period of topical treatment 
for psoriasis.34 For adjuvant oral endocrine therapy in 
patients with breast cancer, it has been suggested that the 
risk not to be adherent is greater during the first of the 
five recommended years.35

Certainly, in our population of undocumented migrants 
with chronic diseases, MA drops in the first 2 months of 
treatment. This seems an important observation also in 
consideration of the fact that the degree of adherence 
during the early phase of a treatment is important to 
predict its degree in subsequent phases.36

When we analysed the time course of MA dividing 
patients into those on monotherapy and those on two 
or more medications, the curves had shapes similar to 
the preceding. No major difference was noticed among 
the three cohorts, but, interestingly, in all of them, the 
percentage of highly adherent patients remained always 
higher if they were on polytherapy. In the literature, 
findings on the association between degree of MA and 
number of medications are not always in agreement. On 
one hand, it has been observed that patients with chronic 
conditions are more adherent if they need to take less 
pills per day.37 On the other, it has also been reported that 
in some chronic patients, MA is better with more than 
one medication. This has been observed for example in 
a large population of diabetics in whom MA was better 

with three or more medications than with one only.38 In 
patients receiving prophylactic migraine treatment, no 
difference in MA was seen between patients receiving 
monotherapy and those on up to four medications.39 
Others have found that MA in chronic diseases can be 
best described by an inverted U-shaped curve, with adher-
ence being worse either with fewer or with more than 
nine medications.40 We still have no explanation for the 
behaviour of our patients. We can make the hypothesis 
that being on a greater number of medications implies 
worse health conditions and this entails an increased 
awareness of one’s diseases and increases MA. At least, 
what we can say is that they can be put on multiple-
drug regimens without hampering MA. The informa-
tion needed from further studies is how many drugs at 
maximum can these regimens include.

Finally, we evaluated the possible role of follow-up in 
determining the level of MA. We used the only available 
data in OSF datasets, that is, the number of consulta-
tions per year, and we found that a low adherence was 
correlated with a lower number of consultations. The 
interpretation must be cautious since it is possible that 
patients performing well even with a low MA felt a lesser 
need to see a healthcare professional. This issue should 
be dealt with by ad hoc studies since ours, because of its 
design, has the limitation of giving no detailed answer. 
However, consultations and visits are an essential part of 
people-centred care (PCC), which is now starting to be 
recognised as a factor necessary to improve MA.41 Even 
interventions of non-medical professionals can improve 
MA in very underserved areas.42 Moreover, since both 
modifiable and non-modifiable factors (such as economic 
factors and lack of family support) are equally important 
for MA in chronic diseases,14 acting on modifiable factors 
appears to be extremely important especially in patients 
with limited health literacy.

On the basis of our observations, better PCC is 
needed to obtain better MA for patients belonging to 
the poorest segments of western countries populations 

Figure 3  Mean outpatient visits during first year of follow-up of patients grouped by chronic drug therapy and class of 
adherence. PDC, proportion of days covered.
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as undocumented migrants. Since we can assume that 
they appreciate easily accessible consultations and free 
dispensations of appropriate treatments,43 in the absence 
of involvement by health authorities, it is advisable that 
voluntary healthcare providers involved in the cure of 
these patients make every effort to implement better 
PCC. These can include, for example, family assistance 
when a family is present,44 and bundle format interven-
tions including patient education and follow-up phone 
calls which are known to be effective also for patients with 
mental disorders.45

Telemedicine interventions could also be considered 
for some groups of patients.46 47

Beside this, we should always consider that undocu-
mented migrants experience policy and health system-
related barriers to healthcare which are only due to their 
legal status. These include legal impossibility to get a 
coverage, need of documents to get assistance, external 
resource constraints, discrimination and bureaucracy.48 
It is evident that these issues cannot be dealt with only 
by volunteers of NGOs, but, if we aim to realise universal 
health coverage for everybody, it is now becoming clear 
that national policies are necessary to ensure that at least 
essential health needs are taken care of, independent of 
migrant status.49

Conclusions
Our study demonstrates for the first time that in undocu-
mented migrants with chronic conditions, MA decreases 
with a non-linear trend, which is especially sharp in the 
first 2 months of treatment.

Beside the many known factors that usually reduce 
adherence, in such a peculiar population other could 
also be important, such as practical barriers due to many 
causes, lack of confidence, language difficulties, etc.

Adherence is lower in patients on a single medication, 
compared with those on two or more. This can be due to 
low health literacy; therefore, educational interventions 
appear to be important in our patients since it is possible 
that those on only one medication have a lower awareness 
of the importance of their health problem.

However, in consideration of the many factors affecting 
MA in undocumented migrants, multifaceted interven-
tions should be implemented, including more frequent 
consultations, telephone follow-up calls and family coun-
selling, when feasible.

All these interventions should be mainly concentrated 
in the first 2 months after the beginning of a treatment 
since this is when MA especially drops and the attitude of 
patients are shaped, with possible important impact on 
their subsequent behaviour.
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