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Background: The aims of the cross-sectional study were to measure the extent of adherence to prescribed medi-
cations among patients affected by chronic diseases and to identify the predictors of the adherence. Methods: The
study was conducted between March and December 2014 among 633 outpatients in four hospitals in Italy. Data
were collected using a face to face interview at the time of their visit to the hospital. The Morisky Medication
Adherence 4-item Scale was used to measure patients’ self-reported adherence. Results: The majority of the
patients were male (51.7%), the mean age was 63.2 years, one-third had at least a high school diploma or
equivalent, 34.6% was employed, and the main diseases were hypertension, diabetes, and chronic obstructive
pulmonary disease. A total of 39.3% patients reported themselves as being adherent to medications over the
4 weeks preceding their medical specialist’s visit. Patients were more likely to adhere to medications if they had a
college degree or higher level of education, a higher score of the Katz index, took a lower number of total pills per
day, and did not use pill organizers. Patients who have never forgotten to take medications over the 4 weeks
preceding their medical specialist’s visit were 46.1%. Conclusions: The findings emphasize the need for improving
information for the individuals affected by chronic diseases concerning the risks of non-adherence in order to
encourage responsible behaviour to prescribed medications.
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

A key component in the management of a patient with chronic
health problem is the assessment of its adherence with thera-

peutic regimen. Low levels of patient adherence with disease plans
compromise the effectiveness of the therapies and have been
associated with an increased risk of adverse health outcomes, an
increased health care expenditure through hospital admissions and
hospital care, a lower quality of life, and a higher rate of mortality.1,2

Non-adherence of medications with proven efficacy among
chronically ill subjects have been the focus of few studies in recent
years on different diseases, such as diabetes,3,4 heart failure,5,6 neuro-
psychiatric disorders,7–10 cardiovascular diseases,11–16 and chronic
obstructive pulmonary disease,17,18 and also on the factors
influencing the medication adherence.16,19–21 These studies have
suggested that the non-adherence frequently occurs for a variety of
patient-related factors, including socio-demographic and socio-
economic characteristics,11,16,17 personal schedules, lack of under-
standing the diagnosis and treatment,4,13,22 concerns about effective-
ness and side effects of treatment, and the desire to manage the
situation independent of the medical profession.13,18,21 Possible
barriers to adherence include characteristics of the medicines and
their dosage and schedules,16,17,19,20 practical issues related to access
to medications,23 medications costs, and physician-patient
relationship.14,22,24

Prior to this study, to our knowledge no studies have
evaluated the extent of medication non-adherence in patients with
chronic diseases and factors that affect non-adherence in Italy. A
greater understanding of this field would be of value so that
avoidable risk factors can be identified and managed using
appropriate interventions for improving medication-taking
behaviour and economic outcomes. Therefore, the present investi-
gation, among a sample of patients affected by chronic diseases in
Italy, has been undertaken with two primary aims. The first aim was
to measure the extent of adherence to prescribed medications, and

the second aim was to identify the predictors of adherence to
medication.

Methods

Recruitment

The cross-sectional study was conducted in the geographic area of
Caserta and Naples, Italy, between March and December 2014. A
two-stage sampling strategy was used to select a total of 770 partici-
pants. First, four public hospitals were selected by using a simple
random sampling method. All hospital directors, who received an
invitation letter with a description about the study and that the
information would be anonymous and used for research purposes
only, gave written approval to perform the study. Then the research
team randomly approached potential participants presenting at each
selected hospital for a clinical consultation in cardiology, metabolic
disorders, and respiratory ambulatory centres. Patients were eligible
if they were aged 18 years and above and if they had evidence of at
least one chronic disease. Patients with cognitive impairment and
psychiatric diseases have been excluded. On entry, participants were
screened for eligibility and those eligible were recruited until the
designated sample size has been reached.

The sample was estimated based on the following factors: expected
proportion of the population not adhering to prescribed medica-
tions of 35%, keeping 95% confidence interval (CI), a 5% tolerated
error and a design effect of two. With an allowance of 10% for non-
response, the final sample size was calculated to be of 770 patients.

Interviews

A semistructured interview was designed for the study and a pilot
test on 25 subjects was carried out before survey implementation to
ensure clarity of the questionnaire.

Data were collected using a face to face structured interview of the
subject at the time of their visit to the hospital by using a
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questionnaire in the waiting room of the ambulatory centre by two
investigators who were trained to understand the purpose and
meaning of the study, be familiar with the contents, and be skilled
with recruitment interview techniques. Prior to answering the ques-
tionnaire, the interviewer explained at each patient the intention of
the study and the importance of their contribution, the pertinent
information of the study, and allowed the subjects to ask any
question. The patients were also informed that their participation
was voluntary and that they could withdraw from the interview at
any stage without any penalty if they did not wish to participate.
Patients were told that their responses would be treated in
confidence and complete anonymity was assured, and no informa-
tion linked an individual’s questionnaire to his or her identity. All
patients signed an informed consent before commencing the
interview. Patients did not receive any incentive for the time spent
being interviewed.

The interview addressed five primary themes: (i) basic informa-
tion (gender, age, highest level of education, marital status, number
of children, employment status, medical history), pre-admission
performance-based measure of independence in activities of daily
living using the Katz Index,25 and comorbidities measured by the
Charlson et al. comorbidity Index score;26 (ii) use of health-care
services in the previous 12 months; (iii) drugs/drug groups used,
the dosage and the length of medication; (iv) adherence to
prescribed medications; and (v) main source of information on
the use of medicines for their chronic diseases and the needs of
additional information about such therapies.

Assessment of medication adherence

The Morisky Medication Adherence 4-item Scale (MMAS-4) was
used to measure patients’ self-reported adherence to their medica-
tions 27 over the 4 weeks preceding their medical specialist’s visit in
order to minimize potential recall bias. The instrument has been
widely used and it has been demonstrated to be accurate to assess
medication adherence in patients with chronic diseases.10,21,23,28

This scale measures adherence through four questions: (a) Do you
ever forget to take your medicine? (b) Are you careless at times
about taking your medicine? (c) When you feel better do you
sometimes stop taking your medicine? (d) Sometimes, if you feel
worse when you take your medicine, do you stop taking it? Each
item has a no/yes response option, and to each ‘yes’ response is
assigned a score of one and to each ‘no’ response a score of zero,
allowing a total possible score ranging from zero (full compliance) to
four (worst compliance). A patient was considered to be adherent to
the medications over the 4 weeks preceding their medical specialist’s
visit if there was a lack of a ‘yes’ response, and non-adherent if the
score ranged from one to four. Moreover, a patient was considered
to have never forget to take the therapies if he/she declared that he/
she had always taken the therapies over the 4 weeks preceding the
medical specialist’s visit.

The study protocol was approved by the Ethics Committee of the
Second University of Naples.

Statistical analysis

The statistical analysis has been completed in two stages. Initially, a
bivariate analysis was carried out to evaluate the crude effect of each
independent variable on the different study outcomes. Categorical
variables were compared using the �2 test or Fisher’s exact test and
continuous variables were compared using Student’s t-test and
Mann–Whitney U test for independent samples. Variables with
P-value less or equal than 0.25 from the bivariate analysis were
included into multivariate logistic regression models. In a second
step, multivariate analysis was performed to determine the inde-
pendent correlates of the outcomes of interest by estimating the
adjusted odds ratios (ORs) and their 95% confidence intervals
(CIs) using the logistic regression models. The models were

constructed using backwards stepwise selection procedure, wherein
the criterion for the variable inclusion and exclusion in the model
was respectively of P-value > 0.2 and P-value < 0.4. Two multivariate
logistic regression models have been used to identify factors
associated with the following outcomes of interest: adherence to
the medications over the 4 weeks preceding their medical specialist’s
visit (Model 1); patient who have never forget to take the medicines
over the 4 weeks preceding their medical specialist’s visit (Model 2).
The following characteristics of each respondent were included in all
models: gender (male = 0; female = 1), age (continuous, in years),
educational level (three categories: primary school or lower = 1;
secondary school = 2; college degree or higher = 3), Katz index of
pre-admission performance-based measure of independence in
activities of daily living (0–5 = 0; 6 = 1), Charlson et al. comorbidity
index score (<2 = 0; �2 = 1), disease with higher duration (three
categories: cardiovascular disease = 1; metabolic diseases = 2;
bronchopulmonary diseases = 3), number of medications per day
(continuous), number of pills per day (continuous), having pill
organizers (no = 0; yes = 1), have a cohabiting with the same illness
(no = 0; yes = 1), duration of pharmacological treatment
(continuous), number of medical specialist’s visits in the
preceding 12 months (continuous), physicians as source of informa-
tion about therapies for their chronic diseases (no = 0; yes = 1), and
need of additional information about therapies for their chronic
diseases (no = 0; yes = 1). Moreover, marital status (single/
separated/divorced/widowed = 0; married = 1), and occupation
(unemployed = 0; employed = 1) were included in Model 2.

Statistical significance was defined as a P-value less than or equal
to 0.05 based on two-sided statistical tests. The statistical software
package Stata version 10.1 was used to carried out the analysis.29

Results

Of the 770 patients approached, 633 agreed to participate and
enrolled with a response rate of 82.2%. The characteristics of the
overall sample and the results of the bivariate analysis for the
variables significantly associated with the outcomes are presented
in Table 1. Demographically, the majority were male (51.7%), the
mean age was 63.2 years, one-third (32.5%) had at least a high
school diploma or equivalent, 34.6% was employed, the median
Katz index of pre-admission performance-based measure of inde-
pendence in activities of daily living and the median Charlson et al.
comorbidity index score were respectively six and two, the patients
were mainly affected by hypertension (81.8%), diabetes (34.4%), and
chronic obstructive pulmonary disease (17.1%), and the duration of
respondents’ illness ranged from 1 to 50 years.

Among the study population, 39.3% patients reported themselves
as being adherent to medications over the 4 weeks preceding their
medical specialist’s visit according to the Morisky score of 0, whereas
22.7%, 28.8%, 7.9%, and 1.3% had respectively a score of 1, 2, 3 or 4
(worst adherence). From the bivariate analysis, almost all factors
were found to be associated with medication adherence. On the
contrary, the multivariate stepwise logistic regression analysis with
the ORs and 95% CIs of the independently associated variables
indicated that only few variables affect medication adherence. Of
the socio-demographic variables, only the level of education
resulted significantly associated with self-reported medication
adherence to therapy over the 4 weeks preceding their medical spe-
cialist’s visit according to the Morisky score of 0. Indeed, patients
with a college degree or higher level of education were more likely to
adhere compared with those with a lower education (OR = 2.05;
95% CI 1.37–3.06). Medication-adherent respondents had a signifi-
cantly higher score of the Katz index of pre-admission performance-
based measure of independence in activities of daily living (OR = 1.8;
95% CI 1.03–3.15), took a lower number of total pills per day
(OR = 0.75; 95% CI 0.66–0.87), and did not use any pill organizers
(OR = 0.26; 95% CI 0.13–0.5) (Model 1 in Table 2). Almost half
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(46.1%) of the patients have never forget to take medications over
the 4 weeks preceding their medical specialist’s visit. After
multivariable logistic adjustments, the results regarding the
patients who have never forget to take the medicines over the
4 weeks preceding their medical specialist’s visit showed that,
among the demographic characteristics, only educational level had
a significant relationship with the outcome of interest. Those with
secondary school (OR = 1.68; 95% CI 1.08–2.61) and with at least a
college degree level of education (OR = 2.42; 95% CI 1.53–3.81) were
more likely to remember to take the medicines than those with a
primary school or lower level. Moreover, patients who have never
forget to take the medicines were those who took a lower number of
pills per day (OR = 0.79; 95% CI 0.75–0.84), those who did not use
any pill organizers to remember to take the medicines (OR = 0.42;
95% CI 0.23–0.75), and those who did not need additional infor-
mation about therapies for their chronic diseases (OR = 0.57; 95%
CI 0.38–0.84) (Model 2 in Table 2).

Discussion

This study determined the level of adherence to prescribed medica-
tions and its predictors among adult people with chronic diseases
and it has important implications to clinical practice and policy-
making.

The comparison in the level of adherence with similar interna-
tional literature from both developed and developing countries is
difficult and the differences could be explained by the characteristics
of the population, the data collection tools, operational definitions
and measurements of adherence, and the disparities in health care
systems such as, for example, access to health care and drug
dispensing regulations. Comparisons with previous research across
countries that have used the MMAS-4 indicated that the prevalence
of adherence of 39.3% found in this study was consistent with the
42.5% in community-dwelling patients with schizophrenia in the
US,7 the 41.3% in a community patient cohort with cardiovascular
risk factors who are at risk of developing heart failure in Ireland,30

and the 37% in patients from a subspecialty epilepsy clinic attended
by predominantly ethnic minority in the US.8 The finding of the
current study was higher than the 18% in patients with chronic
conditions in Spain 19 and the 4.6% in adults with epilepsy in
China.31 High prevalence for the adherence to their medication
regimens has been documented for interferon b-1b therapy among
patients with multiple sclerosis in Spain with a value of 68.3%,32 in a
secondary care setting in Northern Ireland 18 and in Hungary 17

among chronic obstructive pulmonary disease patients with values
of 60.5% and 58.2%, in patients under oral chronic medication
treatment in community pharmacy settings in Turkey with 58%,33

and in those with epilepsy in Vietnam with 57.6%.34

Table 1 Characteristics of the study population of the adherent patients and of those who have never forget to take medications over the 4
weeks preceding medical specialist’s visit

Total n = 633 Adherent

patients n = 249

Patients who have never forget

to take medications n = 292

n % n % n %

Gender

Male 327 51.7 112 45 137 46.9

Age (years) 63.2�11.9 (18–96)a 60.1�12.4 (18–96)a 60.4�12.2 (18–96)a

Educational level*,**

Primary school or lower 229 36.2 65 26.2 74 25.3

Secondary school 198 31.3 73 29.3 95 32.5

College degree or higher 206 32.5 111 44.5 123 42.2

Marital status

Married 510 80.5 210 84.3 241 82.5

Katz index of independence in activities of daily living*,**

0–5 128 20.2 22 8.8 33 11.3

6 505 79.8 227 91.2 259 88.7

Charlson et al. comorbidity index score*,**

<2 185 29.2 107 43 121 41.4

�2 448 70.8 142 57 171 58.6

Number of chronic conditions*,** 2.8�1.3 (1–7)a 2.3� 1.1 (1–7)a 2.3�1.2 (1–6)a

Main diseasesb

Hypertension 518 81.8 201 80.7 235 80.5

Diabetes 218 34.4 55 22.1 72 24.6

Chronic obstructive pulmonary disease 108 17.1 25 9.9 36 12.3

Medical specialist’s visits*,**

Median (range) 3 (0–10) 3 (0–10) 3 (0–10)

Medications per day*,**

Median (range) 4 (1–12) 3 (1–10) 3 (1–10)

Pills per day*,**

Median (range) 5 (1–18) 3 (1–16) 3 (1–16)

Duration of pharmacological treatment (years) 6.9�4.8 (1–35)a 6.8� 4.7 (1–25)a 7.1�4.9 (1–35)a

Patients who have pill organizers*,**

Yes 73 11.5 14 5.6 23 92.1

Physician as source of information about therapies for

their chronic diseases*,**

314 49.6 144 57.8 168 57.5

Need of additional information about therapies for their

chronic diseases*,**

203 32.1 62 24.9 69 23.6

a: Mean� standard deviation (range).
b: Number for this item may exceeds the total number since patients could also have more than one disease.
*P-value� 0.05 by comparison between adherent and non-adherent patients.
**P-value� 0.05 by comparison between patients who have never forget to take medication and those who forget at least once to take
medications.
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The results of the multiple logistic regression analysis highlights
the important effect that several factors may have in the adherence of
patients with chronic diseases. The adherence to the medications
over the 4 weeks preceding their medical specialist’s visit was sig-
nificantly higher among patients with the highest level of education
when compared with those less educated. This is consistent with
previous studies.35,36 Moreover, people more educated were more
likely to remember to take the medicines. In addition, medication-
adherent patients took significantly a lower number of pills per day
and this is in accordance with other research.17,19,35 A possible ex-
planation of this result is that when patients have to take a lower
number of pills, they are less likely to forget to take them and hence
become more cautious with their treatment. Moreover, the finding
that patients who never forget to take their medications do not need
additional information about therapies for their chronic diseases
may be explained by the fact that they knew more completely
their medications and that they should not discontinue the
therapies.

Caution is required in interpreting the findings of this study in
light of some limitations. The first limitation is linked to the adopted
cross-sectional survey design, whereby claims about the directional-
ity of causal relationships between the dependent and independent
variables cannot be verified. Second, the use of self-report data and
potential inaccurate participant report should be taken into consid-
eration in interpreting the results. This means that the prevalence of
adherence tend to be overestimated because some persons may be
affected by forgetfulness and recall errors, patients do not know
which medicines they used as their drug use is controlled by
someone else, or some persons would be reluctant to confess
openly that they have forget to take the medicines. To minimize
the underestimation possibility, the medication adherence was
measured over a short period of time of the 4 weeks preceding the
clinic visit of the patient. Third, the administration of the question-
naire through face to face interview may increase likelihood of re-
spondents’ inclination to give socially acceptable answers. Although
the nature of the study was not sensitive, this bias was reduced by
ensuring confidentiality and privacy of the respondents. Despite this

study endures these potential weaknesses, its strength is that assessed
not only medication adherence, but also its relationship to several
factors. Moreover, this sample was enriched by a high response rate,
which provides a fairly good representation of the targeted
population. Nevertheless, given that there is a paucity of previous
research regarding the prevalence of non-adherence medicines on
patients with chronic diseases in Italy, we strongly believe that these
data contributes to increasing the knowledge about the topic in this
population.

In conclusion, the results of this study provide evidence about the
frequency of non-adherence to prescribed medications in individuals
affected by chronic diseases. The findings emphasize the need for
improving information for the people affected by chronic diseases
concerning the risks of non-adherence in order to encourage respon-
sible behaviour to prescribed medications. Health professionals,
especially primary care physicians, have a crucial role to develop
education programs aligned with the needs of these individuals.
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Key points

� A key component in the management of a patient with
chronic health problems is the assessment of its adherence
with therapeutic regimen. Low levels of patient adherence

Table 2 Multivariate logistic regression analyses indicating associations between several variables and the different outcomes regarding
medication adherence

Variable OR SE 95% CI P-value

Model 1. Adherence to the medications over the 4 weeks preceding their medical specialist’s visit (sample size = 633)

Log likelihood = –344.88, �2 = 158.74 (9 df), P < 0.0001

Educational level

Primary school or lower 1a – – –

College degree or higher 2.05 0.41 1.37–3.06 <0.001

Number of pills per day 0.75 0.05 0.66–0.87 <0.001

Having pill organizers 0.26 0.08 0.13–0.5 <0.001

Katz index of independence in activities of daily living 1.8 0.51 1.03–3.15 0.04

Need of additional information about therapies for their chronic diseases 0.69 0.14 0.46–1.03 0.07

Physician as source of information about therapies for their chronic diseases 1.37 0.26 0.95–1.98 0.09

Gender 1.31 0.25 0.89–1.91 0.16

Disease category with higher duration

Cardiovascular diseases 1a – – –

Bronchopulmonary diseases 0.73 0.2 0.42–1.25 0.25

Number of medications per day 1.08 0.09 0.91–1.29 0.39

Model 2. Patient who have never forget to take the medications over the 4 weeks preceding their medical specialist’s visit (sample size = 633)

Log likelihood = –359.49, �2 = 154.74 (7 df), P < 0.0001

Number of pills per day 0.79 0.02 0.75–0.84 <0.001

Educational level

Primary school or lower 1a – – –

College degree or higher 2.42 0.56 1.53–3.81 <0.001

Secondary school 1.68 0.37 1.08–2.61 0.02

Having pill organizers 0.42 0.12 0.23–0.75 0.003

Need of additional information about therapies for their chronic diseases 0.57 0.11 0.38–0.84 0.005

Physician as source of information about therapies for their chronic diseases 1.41 0.25 0.98–2.01 0.06

Gender 1.24 0.23 0.86–1.79 0.25

a: Reference category.
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with disease plans compromise the effectiveness of medical
conditions therapies.
� Patients with a college degree or higher level of education,

with higher score of the Katz index, who took a lower
number of total pills per day, and who did not use any
pill organizers were more likely to adhere to prescribed
medication for their chronic diseases.
� The results of this study provide evidence about the frequency

of non-adherence to prescribed medications in individuals
affected by chronic diseases. The findings emphasize the
need for improving information for the people affected by
chronic diseases concerning the risks of non-adherence in
order to encourage responsible behaviour to prescribed medi-
cations. Health professionals, especially primary care
physicians, have a crucial role to develop education
programs aligned with the needs of these individuals.
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