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Abstract

Medications prescribed for chronic diseases such as asthma, chronic obstructive pulmonary

disease (COPD) or asthma-COPD overlap (ACO) syndrome should be administered in the long

term and compliance becomes a health care concern. Noncompliance adversely affects the

outcome of treatment and results in the consumption of human and material resources. The

aim of our study was to identify the factors that cause non-compliance with treatment in

children, adolescents, and adults with asthma/ COPD/ACO in Romania, the methods by which

these factors can be understood and corrected, and the evaluation of symptoms. To achieve

the goal, regular visits were carried out with symptom control questionnaires (Asthma Control

Test (ACT), COPD Assessment Test (CAT)) and FEV1 evaluation using spirometry. The results

obtained indicate low long-term compliance (12.35%) due to patients' abstinence from regular

check-ups. In conclusion, we can say that the factors related to doctors have been successfully

corrected, but it remains a challenge in correcting the factors related to patients and the health

regime.
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Rezumat

Medicamentele prescrise pentru bolile cronice precum astmul, boala pulmonară obstructivă

cronică (BPOC) sau sindromul overlap astm-BPOC (sindrom ACO) trebuie administrate pe

termen lung, iar complianţa devine o preocupare în domeniul îngrijirii sănătă�ii. Noncomplian�a

afectează negativ rezultatul tratamentului și determină consum de resurse umane și

materiale. Scopul studiului nostru a fost identificarea factorilor care cauzează noncomplian�a

la tratament la copii, adolescen�i și adul�i cu astm/BPOC/ACO din România, metodele prin care

acești factori pot fi în�eleși și corecta�i și evaluarea simptomelor. Pentru îndeplinirea scopului

au fost efectuate vizite periodice cu realizarea de chestionare privind controlul simptomelor

(Testul de Control al Astmului - ACT, Testul de Evaluare a BPOC - CAT) și evaluarea FEV1 cu

ajutorul spirometriei. Rezultatele ob�inute indică o complian�ă pe termen lung scăzută

(12,35%) din cauza absenteismului pacien�ilor la controalele periodice. În concluzie putem

afirma că au fost corecta�i cu succes factorii ce depind de medici, dar corectarea factorilor ce

�in de pacien�i și regimul sanitar rămâne o provocare.

Cuvinte cheie: complian�ă, factori noncomplian�ă, astm, BPOC.

Introduction

Due to the fact that prescribed medications

should be taken in the long term, compliance

b e c o m e s a h e a l t h c a r e c o n c e r n .

Noncompliance adversely affects the

outcome of treatment and results in the

consumption of resources.

This study addresses the modality to

determine the distant compliance related to

chronic respiratory diseases via periodic

patient follow-up and the evaluation of

symptom control. In addition, our goal is to

i d e n t i f y t h e f a c t o r s t h a t c a u s e

noncompliance with treatment in children,

adolescents and adults with asthma / COPD

(chronic obstructive pulmonary disease) /

ACO (asthma-COPD overlap) syndrome in

Romania, and how the issues can be

assessed, understood and corrected.

Compliance with medications is essential to

prevent exacerbations and to improve the

control of respiratory symptoms.

Unfortunately, not all patients observe the

treatment regimen and it is difficult for

clinicians to estimate their compliance, as
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there is currently no simple and accurate

method to help assess it. We, the doctors,

need to find methods to address the lack of

compliance and other issues related to poor

control of asthma, COPD and ACO. In this

study we consider patient-related factors,

including demographic factors such as age,

sex, and disease severity.

B a s i c d e f i n i t i o n s : c o m p l i a n c e ,

adherence, noncompliance

Compliance represents the degree to which

patients follow clinicians' recommendations

and has adverse implications on patient

a u t o n o m y a n d c l i n i c i a n - p a t i e n t

relationship .
(1)

The term compl iance is def ined as

"consenting" or "doing as you are told" .
(2)

Compliance is "an intentional and responsible

process of care, in which patients and

physicians strive together to achieve each

other's health goals“ .
(3)

Adherence is described by the International

Society for Pharmacoeconomics and

Outcomes Research (ISPOR) as “the extent to

which a patient acts in accordance with the

prescribed interval and dose of a dosing

regimen” . Adherence, used as a substitute
(4)

for compliance, puts the therapeutic

relationship into its appropriate perspective,

focusing on the patient's participation in

treatment choice decisions and being non-

judgmental about the patient's medication-

taking behaviour .
(1)

Noncompliance is defined as failure to

observe the recommended treatment. It can

be interpreted as the inability to follow

instructions. It can take many forms and can be

the result of very different underlying causes.

Identifying the reasons for noncompliance is

essential for determining the appropriate

intervention strategy .
(5)

Noncompliance with medications of patients

with asthma /COPD /ACO may worsen the

disease, may require a change in regular

therapy, may increase the number of

hospitalizations and increase the costs of care

services. Many patients with asthma or COPD

continue to have poorly controlled disease due

to poor compliance with therapy. The costs for

asthma treatments vary widely from country

to country; in Europe we can estimate an

average cost per patient per year, including all

forms of asthma (intermittent, mild, moderate

and severe asthma) of $ 1,900 and in the US
(6)

an estimated average cost per patient per

year of $ 3,100 . Centers for Disease Control
(7, 8)

and Prevention estimate allocated costs for

COPD of $ 32.1 billion in 2010, with a projected

growth to $ 49.0 billion by 2020. Total costs of

absenteeism were $ 3.9 billion in 2010, with

16.4 million working days lost due to COPD .
(9)

The United States is the largest health care

consumer in the world, with total health costs

of $ 1.6 trillion in 2002. DeMatteo estimated

that on more than 188 million medical visits

patients do not follow the doctor's advice,

suggesting cost increases of more than $ 300

billion a year. Using national health statistics,

Iskedjian et al. estimated that hospitalization

costs attributed to patient noncompliance

with control therapy in Canada exceeded $ 1.6

billion .
(10)

The World Health Organization classifies the

reasons for noncompliance with treatment

according to the category of patient, health

status, medicat ion, soc io -economic

conditions, low level of education, health

system or medical team and the treatment

itself . A study conducted on 71 patients in
(11)

Romania revealed that noncompliance with

treatment represents 13.6% . It is estimated
(12)

that the prevalence of COPD in Romania is

9.3% / (8.3% in 2018 versus 8.13% in
(13)

2012) and 5-7% subjects with asthma and it
(14)
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is increasing .The INSPIRO Study estimates
(15)

that approximately 200,000 people in

Romania have COPD .
(16)

Objectives of the study

The main objectives of the study were to

reveal and correct noncompliance factors and

to describe the prevalence of distant

compliance. The secondary objectives of the

study were to assess the severity of symptoms

in patients with COPD, asthma and ACO and

the therapeutic response using spirometry

(evaluation / improvement of FEV1).

Compliance is multifactorial and is being

affected by patients (health beliefs, cognitive

a b i l i t i e s , e n v i r o n m e n t a l f a c t o r s ,

comorbidities), physicians (physician-patient

relationship, time, device training, patient

communication), and the health system

(Table 1).

Specific strategies adopted to correct

noncompliance

Once the noncompliance factors were

identified, we developed an algorithm to

correct them. Despite the correction of most

of the noncompliance factors presented, the

results show that the low compliance is

directly related to factors associated with the

patient and the regimen. Factors related to

the medical environment were completely

corrected, but factors such as psychosocial,

socio-economic, cultural and religious issues,

patient's level of knowledge and education

could not be changed. The factors related to

the regimen could not be improved either.

a. Guidelines for the correction of

noncompliance factors in asthma

The therapeutic strategy in asthma is

undoubtedly individualized in each country, it

is carried out according to socio-economic

conditions, national strategy and health

policy.

Currently, we have resorted to the following

strategies to correct compliance factors:

� planned asthma visits. At each visit we

provided feedback to increase patient

confidence and we observed the

appointment schedule.

� Triggers (allergens, smoking) were

revealed and their avoidance was

recommended. They have been

evaluated to prevent exacerbations

and loss of asthma control.

� The treatment plan was developed

and a written plan was made. The

importance of using the medication,

even in the absence of symptoms, was

discussed with the patient and the

therapeutic response was verified.

Patients were informed about the

status of the disease and the

consequences of not observing the

treatment.
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Table 1. Noncompliance factors in the studied population
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� The inha lat ion technique was

theoretically and practically explained

to each patient. Subsequently, each

patient received a demo device which

they could practice the inhalation

technique with in order to better

master it.

� Regarding the concrete strategy for

asthma control, the Asthma Control

Test (ACT) questionnaire was used,

which provides a standardized way to

capture the necessary information

about the disease. In parallel,

spirometry was also performed.

� A good doctor-patient relationship was

m a i n t a i n e d . T h e p h y s i c i a n ' s

communication skills were used to

motivate patients and strengthen

progress.

� Leaflets with information on asthma

and inhalation techniques were

provided.

� It was recommended to avoid the

administration of beta-blockers, the

administration of aspirin to those with

the Samter's triad (aspirin sensitivity)

and sulphites in patients with a

previous history.

� A gastroenterologist v is i t was

recommended for the treatment of

g a s t r o i n t e s t i n a l d i s o r d e r s :

gastroesophageal reflux and gastritis

b. Guidelines for the correction of

noncompliance factors in COPD

� COPD visits were planned, observing

appointments and providing feedback

at each visit.

� Extrinsic factors (tobacco smoking, air

p o l l u t i o n , o c c u p a t i o n a l o r

environmental exposure – the latter

being caused by burning biomass

fuels) and infections were revealed

and we recommended avoiding them.

� The treatment plan was developed and

a written plan was made. The importan-

ce of using the medication, the status of

the disease and the consequences of

not observing the treatment even in the

absence of symptoms were discussed

with the patient.

� Each patient was shown the inhalation

technique, then each patient was

given a demo device where they could

practice the inhalation technique in

order to better master it.

� The CAT questionnaire – the COPD

assessment test which provides

information on the control of COPD –

was used. Lung function was also

assessed using spirometry.

� A good doctor-patient professional

relationship was maintained and the

doctor's communication skills were

used to motivate patients and

consolidate progress.
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� Information leaflets on COPD and

inhalation techniques were provided.

� The regimen has been simplified to

increase compliance.

Materials and methods

1. Subjects included in the study

This is a prospective randomized clinical

study conducted in 3 centres in 2 towns (Tg

Jiu and Timisoara), on the compliance of

patients with asthma, COPD and ACO in the

Romanian population. This study was

conducted after the written consent of the

participating patients , 251 subjects from

rural and urban settings. Enrolment started in

January 2017 and lasted until March 2019. A

questionnaire on symptom control was

applied to each patient

Patients included in the study:

� Age >6 and under 80

� Patients with an initial and previous

diagnosis of asthma, COPD or ACO

were included.

Exclusion criteria include:

� Age below 6 and above 80

� Any acute or chronic condition that

would have limited patients' ability to

fill in the questionnaires

2. Clinical and paraclinical data

The therapeutic response was evaluated in all

the patients in the study via paraclinical

investigations of lung function using

spirometry (FEV1 follow-up).

Asthma was confirmed based on clinical

criteria (wheezing, shortness of breath, chest

tightness and cough varying in time and

intensity) along with spirometry showing

variable limitation of expiratory airflow

(reversibility after bronchodilator (BD)

testing)): increase in FEV1> 12% and >200

ml from baseline 10-15 minutes after

administration of SABA (short-acting beta2-

agonist) 200-400 mcg). Patients with asthma

stage 1-5 GINA were selected according to

their treatment needs.

The selection of patients with chronic

obstructive pulmonary disease (COPD) was

performed based on respiratory criteria

(persistent respiratory symptoms – dyspnoea

chronic cough or sputum production,

wheezing, chest tightness) and paraclinical –

spirometry. Patients with COPD had a post-

bronchodilator forced expiratory volume in 1

s / forced vital capacity (FEV1 / FVC) <0.7

without reversibility after bronchodilator

(SABA).

Patients with asthma-COPD overlap (ACO)

have persistent limitation of airflow with

several characteristics; it is identified in

clinical practice by the characteristics it

shares with both asthma and COPD.

Lifestyle data (smoker status, exposure to

toxins, atopic terrain) and personal medical

history were obtained by the physician. Non-

smokers, former smokers or current smokers

were included in the study. Regarding the

smoking status, subjects were classified as

non-smokers (people who have never smoked)

and smokers (daily smokers or people who

occasionally smoked more than one cigarette

per day, at any time in their lives). The

associated personal pathological history and

their involvement in the respiratory condition

were followed. Atopic patients have been

allergologically evaluated by performing skin

prick tests with environmental aeroallergens,

animal epithelia, dust mites and moulds.

3. Study design

Distant compliance in patients with asthma,

COPD and ACO in Romania was a prospective

randomized clinical study conducted in 3

hospitals in the country. Patients were

Internal Medicine 20 vol. XV No. - www.srmi.ro21 III 2
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recruited by pulmonologists and allergists in

hospitals. Patients with asthma, COPD and

ACO who met the eligibility criteria were

identified in each site and invited to

participate in the study. The study considered

following the patient over a year; no

additional interventions or procedures were

required beyond clinical practice. Each

patient completed a self-report questionnaire

(ACT for asthma, CAT for COPD) to identify

symptoms. Patients with ACO completed

both questionnaires.

At the study visit, doctors collected the

following information: socio-demographic,

comorbidities, current treatment of COPD,

asthma and ACO, spirometry, number of

exacerbations and self-report questionnaires.

An exacerbation was defined as an acute

worsening of respiratory symptoms that led to

additional therapy, for example, broncho-

dilators, bronchodilators plus antibiotics

and/or oral corticosteroids or requiring

hospitalization or emergency department

visits . Information was collected during
(17)

interviews with patients. The indices of CAT

and ACT questionnaires were calculated and

the evaluation of FEV1 using spirometry.

Patients with asthma taking long-term control

medications were classified according to the

severity of symptoms as intermittent, mild,

persistent, moderate, or severe, and patients

already receiving treatment were classified as:

cont ro l led , par t ia l l y cont ro l led , o r

uncontrolled, according to National Asthma

Education and Prevention Program (NAEPP)

recommendations . COPD patients were
(18)

classified in groups I to IV according to GOLD

recommendations . The study and the
(19)

informed consent form were approved by the

Ethics Committee. All patients provided their

written consent prior to enrolment.

4. Assessments

Study participants completed questionnaires

at each visit. Health status and symptomatic

impact of COPD were determined using the

COPD Assessment Test [CAT] , with scores
(20)

between 0 and 40, where higher scores

indicate poorer health (Table 2).

Asthma symptoms were assessed using the

Asthma Control Test (ACT) questionnaire,

which includes four symptom / reliever

questions, plus a self-assessed level of

patient control, where higher scores indicate

better health. The interpretation of the ACT

score is: ACT score 20-25 =asthma is fully

controlled, score 16-19 = asthma is partially

controlled, situation in which it is necessary

to change the treatment to obtain a total

control, and a score between 5-15 indicates

uncontrolled asthma .
(5)

The ACT and CAT questionnaires were used to

collect patients' responses regarding

symptom control. During the study visit, the

investigators assessed the control of patients'

symptoms according to the value of the
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Table 3. Clinical and demographic characteristics of the study patients

FEV1 / FVC post-bronchodilator forced expiratory volume in 1 s / forced vital capacity, OVD obstructive

ventilatory dysfunction, RLD Restrictive lung disease, MVD mixed ventilatory defect

Table 2. Clinical significance of CAT score
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questionnaire and spirometry. Patients were

followed over a period of one year and

classified as compliant (those who had 5 visits

within a year), partially compliant (those who

did not observe the control periods and had

between 2-4 visits) or noncompliant (those

who did not show up at any control at all).

Compliance assessment was associated with

observing the patient reassessment visits.

Results

Patients' characteristics

A total of 265 patients were enrolled in the

study. Out of these, 14 patients did not meet

all eligibility criteria and were excluded, while

251 patients were included in the final

analysis. The demographic and clinical

characteristics of the studied population are

presented in Table 3. 54% of the patients

were male. Demographics were largely

similar between the sexes.

In total, 12.4% of the patients had 5 visits

during the year; 35% were partially compliant

and 52.6% were noncompliant. Compliance

was assessed by the number of visits,

assessment of symptoms using the ACT

questionnaire and performing spirometry.

The following comorbidities were more

common: confirmed CV disease 25.2%,

hypertension 20.8%, metabolic diseases,

including diabetes 8.4%, confirmed anxiety

and depression 2% (Figure 1). All patients

(100%) received treatment for asthma, COPD

and ACO at the time of the enrolment and

several treatment patterns were identified

(tablets, inhalers). The treatment varied at

each visit depending on the symptoms and in

order to obtain the best compliance. The use

of emergency medication has been reduced

by the improvement of the symptoms. A total

of 5.2% of patients reported using rescue

medication at the first visit and only 0.4% at

the last visit. At the first visit, 7.56% of the

patients aged between 6 and 18 received

treatment with tablets, and 30.6% of the

people aged between 41 and 60 received

inhalation therapy.

The prevalence of the inhaler use at the age

of 41-60 was 8.36% and decreased at visit 3,

where the administration of tablets of 4.38%

predominates in the first age category. At visit

4, the prevalence of tablet treatment in the

first age group maintained a similar

distribution (3.6%) with the administration of

inhalation therapy associated with tablets in

the 41-60 age group. At visit 5, the

administration of inhalation treatment

predominates, 1.99% in the age category

between 61-80 (Figure 2).

COPD symptoms were assessed using the

ACT questionnaire for COPD. The prevalence

of the symptoms maintained a similar

distribution and increased with the severity of

COPD, based on airflow obstruction. A total of

8.8% of patients from group 3 and 8.4% from
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Figure 1. Prevalence of comorbidities

present in the studied group

Figure 2. Treatment prevalence according to age group for each of the 5 visits
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Figure 3. The prevalence of the individual respiratory symptoms in COPD patients and their

severity at each visit
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Figure 4. The prevalence of the respiratory symptoms in patients with asthma and their severity

at each visit
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group 4 had symptoms of COPD, where high

ACT predominated (3.6% and 4.4%,

respectively); the visits of COPD patients

decrease, at visit 4 reaching to be only 0.4%

ACT with a high level and 0.4% ACT with very

high level, reporting the lack of control of

symptoms. None of the COPD patients had 5

visits (Figure 3). For each combination of

symptoms, a significant association between

these and lung function was described (p

<0.001 for all).

The prevalence of asthma symptoms and

their severity were assessed using the CAT

questionnaire. The prevalence of the

symptoms maintained a similar distribution

and increased with the severity of the

asthma. Regardless of the age category,

there is an improvement in asthma control. If

during the first visit uncontrolled or partially

controlled asthma predominates (in the 6-18

age group 4.8% have partially controlled

asthma; in the 19-40 group age 9.6% have

uncontrolled asthma and 4% have partially

controlled asthma; patients with age

between 41-60 12.8% have partially

con t ro l l ed as thma and 14 .8% had

uncontrolled asthma; and in the 61-80 age

group 10.4% have uncontrolled asthma),

during the following visits asthma is better

controlled, so at visit 5 controlled asthma

predominates with 8.8%, partially controlled

asthma 2.8%, and uncontrolled asthma is

found in only 1.2% of the patients (Figure 4).

The clinical status of the patients presented

in Figure 5 had individual variations. The

clinical examination was evaluated in a group

of only 149 patients. Despite the treatment,

some patients continued to have sibilant

rales, bronchial rales or both. It should be

noted that most of the patients had a normal

clinical examination that showed an

improvement at each consultation.

Lung function was assessed using spirometry.

At visit 5, normal spirometry predominates

with a percentage of 2.4%, 1.6%, 2.8% and

1.2% following the order of the age group.

0.4% of the patients have mild obstructive

ventilatory dysfunction in categories 2, 3 and

4, respectively. 0.4% of the patients in group

4 had mild restrictive ventilatory dysfunction.

In group 1, a percentage of 1.2% have mild

mixed ventilatory dysfunction, and in group

2, 0.4% have mild mixed ventilatory

dysfunction. Moderate mixed ventilatory

dysfunction was present in 0.4% of the

patients in group 4 and similarly severe

mixed ventilatory dysfunction was present in

group 3 (Figure 6,7,8).

Overall, 12 (4.8%) patients with asthma,

COPD and ACO presented inexacerbations

the year they were followed.

Correlations between symptoms and

spirometry and other results

There was a significant correlation between

symptoms and health status, assessed by
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Figure 5. The prevalence of the evolution of the clinical examination in the total studied group
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Figure 6. The prevalence of the evolution of spirometry at visit 1 and 2 in the total

studied group

Figure 7. The prevalence of the evolution of spirometry at visit 3 and 4 in the total studied group
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CAT or ACT (p <0.001 for all). Pulmonary

function, assessed by spirometry and

correlations with CAT / ACT were significant

but weak (p <0.001).

Noncompliance factors identified in

each age category

During the analysed time interval, several

noncompliance factors related to patients

were identified (Figure 9).

a. Economic problems. Among the age

groups with economic problems more

vulnerable were those aged between 41-

60 (5.2%) and 61-80 (4%).

b. Antipathy towards medication. Young

patients had the highest antipathy to

medicines with a share of 6.4% in the 6-18

age group followed by 4.4% in the 19-40

age group.

c. The chronic nature of the disease.

The chronicity of the disease is a

noncompliance factor that determined a

percentage of 8% in the category aged

between 6-18, with a gradual decrease in

the following categories, 4.8%, 2%, 1.2%.

Elderly patients who are used to the

nature of the disease more readily

accepted continuous treatment. It is the

most difficult for young people to accept

the fact that they have to administer the

treatment daily and continuously.

d. Care for other family members. The

first age group did not present this

noncompliance problem. Instead, the

highest value (8%) was present in the 41-

60 age group. Multiple socio-economic

problems make people vulnerable and

make them to worry about all family

members, sometimes giving up on

themselves to the detriment of others.

Other strategies that patients said they

used to save money on medication costs

included buying cheaper generic

prescription drugs. The groups aged

between 19-40 and 61-80 had a similar

percentage of 1.6% and 1.2%.

e. Self-discontinuation. In all groups, self-

discontinuation of treatment was found,

but the highest percentage (8.4%) was

found in the group aged between 6-18.

Children and adolescents are the most

exposed to this noncompliance factor.

They stopped the treatment believing

that the problems were solved with the

remission of symptoms. The categories

aged between 19-40 and 41-60 followed

with a percentage of 2.4% and 1.2%, and

those over 61 were the most compliant

(0.4% self-interruption was recorded),

probably also due to complications and

experience with chronic disease gained

during life.

f. Cultural and religious problems. In all

age groups a noncompliance regarding

cultural and religious problems was

found, small percentages in the category

aged between 6-18 (0.8%) and similar

percentages in the other groups (1.2%,

2%, 08%). Religious patients are often

suspicious of drug therapies.

g. Inhalation technique. In elderly

pa t ien ts , a de fec t i ve techn ique

predominated despite the doctors'

explanations (3.6% in those aged

between 41-60 and 2.8% in those aged

between 61-80). Aging probably makes

them less able to understand all the

explanations. A correct technique was

observed in children and adolescents,

which was also possible due to the

i n v o l v e m e n t o f p a r e n t s i n t h e

administration of treatment to children

and an increased attention of young

people during the explanations.

h. Comorbidity. Elderly patients with

comorbidities had the highest percentage

Internal Medicine 20 vol. XV No. - www.srmi.ro21 III 2
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of noncompliance factor (19.6% in those

aged 41-60 and 18.4% in those aged 61-

80). The other categories also had

comorbidities, 2.4% in the group aged

between 6-18 and 18.4% in the group

aged between 19-40.

j. Forgetting. This noncompliance factor

was found in all age groups (2.8%, 1.2%,

2.4%, 3.2% following the order of the age

categories). Improperly administered, a

treatment loses its effectiveness and can

have a negative impact on health which

leads to additional consultations and the

implementation of more complex

treatments or hospitalization of the

patient. Good reception of information

and administration of treatment is

beneficial to recovery.

The group of compliant patients

Demographic data on the distribution by sex

indicate the predominance of males (2.8%) in

the first age category, and it is similar in

group 2 with a percentage of 1.2%. In groups

3 and 4, females predominate (3.2% and

1.6%, respectively).

The distribution of patients according to the

setting of origin showed that at the age of 6-

1 8 a n d 1 9 - 4 0 t h e u r b a n s e t t i n g

predominates, 3.2% patients and 1.6%

patients, respectively. In the categories aged

between 41-60 and 61-80, patients from rural

setting predominate, 2.8%, respectively

1.6%. Patient education is very important in

understanding the disease and compliance

with treatment (Figure 10).

Data on lifestyle, smoking status, atopic

terrain are presented in Figure 11. Patients

who benefited from prick skin testing for the

most part, 8.6% were positive, respectively

2.8% patients were negative and 0.4%

patients presented dermographism and

could not be tested. Allergens are a factor of

noncompliance in this group. Regarding the

analysis of the smoking status, 12% of the

compliant patients are non-smokers. Only

0.8% of the patients are former smokers.

From this aspect it is revealed that smoking is

not a factor that worsens the disease in these

patients.

All compliant patients have asthma.

Compliant patients who administered the

treatment correctly obtained a control of the

disease (well-controlled asthma ACT 8.8%).

Despite treatment, some continued to have

partially controlled (2.8%) or poorly

controlled (1.6%) asthma, but at a much

lower percentage (Figure 12).

In this group of compliant patients, 14

patients had ACO (Figure 13). They had poor

control of symptoms (ACT- very high) 0.4% of

the patients with ACO aged between 19-40,

and in the category aged between 41-60

1.2% of the patients have uncontrolled

asthma, respectively well controlled and

1.6% have partially controlled asthma. A



33Original papers Internal Medicine 20 vol. XV No. - www.srmi.ro21 III 2

Figure 11. The prevalence of lifestyle factors Prick skin testing Smoker

Figure 10. The distribution of compliant patients by sex and origin

Figure 8. The prevalence of the evolution

of spirometry at visit 5 in the total studied

group

Figure 9. Noncompliance factors identified

in each age category
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Figure 12. The prevalence of respiratory symptoms and their severity in asthmatic

patients–according to the ACT questionnaire, visit 1, 2, 3
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Figure 13. The prevalence of respiratory

symptoms and their severity in patients

with ACO (asthma-COPD overlap)

syndrome

Figure 12. The prevalence of respiratory

symptoms and their severity in asthmatic

patients–according to the ACT questionnaire,

visit 4, 5
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Figure 14. The prevalence of the evolution of spirometry at each visit in compliant

patients, visit 1, 2, 3, 4
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Figure 15. The prevalence of clinical examination at each visit in compliant patients

Figure 14. The prevalence of the evolution of

spirometry at each visit in compliant patients, visit 5
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similar prevalence is also found in this

category, 0.4% of the patients with low, high

and very high CAT, and 2.8% patients had

medium CAT. 1.2% of the patients aged

between 61-80 have ACO; some have

uncontrolled asthma (0,4%) and partially

con t ro l l ed as thma (0 .8%) ; s im i l a r

prevalence, of 0.4% in the CAT questionnaire

with low, high and medium score was noted.

The evaluation of the respiratory function

performed with spirometry is presented in

Figure 14. It had a very good evolution in

compliant patients, with its normalization in

most patients (8%).

Very few patients had mild obstructive

ventilatory dysfunction (1.2%) and 0.4% mild

restrictive ventilatory dysfunction, and mixed

ventilatory dysfunction was found in 2.4% of

patients. The clinical examination of the

patients, presented in Fig. 15, was normal at

most follow-up visits (20.1%), but there were

people who stethoacoustic pulmonary

presented sibilant rallies (1.34%).

Discussions

This randomized clinical study showed that

the physician's involvement in improving

patient compliance with treatment helps, but

many patients with COPD and asthma

continue to be absent from regular medical

visits, and others have variable symptoms

even after treatment. The percentage of

noncompliant patients is high in all age

groups. The results of the study indicated that

12.8% of the studied patients were

compliant. Assessing respiratory compliance

by the number of visits and symptomatology

(using CAT questionnaires –a validated tool in

COPD subjects that captures a wide range of

questions on respiratory symptom intensity

and ACT - Asthma Control Test) , a low
(5,20)

percentage of compliant patients in our

cohort reported symptoms despite regular

treatment. Future studies are needed to

explore how noncompliance factors can be

improved. Understanding the relationship

between treatment compl iance and

respiratory symptoms has the potential to

provide valuable information for the clinical

management of COPD and asthma in a real

world setting.

Consistent with other studies carried out on

patients, our results indicate that compliance

is multifactorial and lower than expected in

patients with COPD and asthma. Factors that

affect compliance are complex and involve

psychological, social and medical issues, all of

which can change patients' perceptions

regarding the benefits of compliance with the

recommended treatment regimen. Social and

cultural factors such as socio-economic

status, level of education, smoking and

alcohol consumption, as well as faith

prob lems di rect ly af fect t reatment

compliance . Weak compliance is common in
(21)
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all disease states, especially in the

asymptomatic ones; about 50% of all patients

do not get optimal clinical benefits from

treatment due to poor med ica t ion

compliance .
(22)

Focusing on patient adherence in COPD,

Bourbeau and Bartlett agreed that
( 2 3 )

adherence is multifactorial and highlighted

that patients (health beliefs, cognitive

abilities, self-efficacy, comorbidities,

psychological profile, conscientiousness),

doctors (method of administration , dosing

regimen, polypharmacy, side effects) and

society (patient-prescriber relationship, social

assistance, access to medicines, device

training, tracking) affect it. The interaction

between patients and doctors is certainly

crucial, with important mutual influences,

while the role of society is an element that

often authoritatively affects this interaction

and is barely influenced by the wishes and

needs of individual patients or individual

doctors .
(11)

All of these findings serve to emphasize the

need for standardized tools and guidance for

physicians in assessing, promoting, and

monitoring the compliance of asthma and

COPD patients in daily clinical practice.

In the study, several different tools that refer

to doctors were used to improve compliance

with treatment (planned visits, good doctor-

patient relationship, feedback at each visit

revealing the triggering factors, explaining

the inhalation technique, explaining the

t reatment reg imen, exp la in ing the

importance of treatment administration and

highlighting the side effects), and the results

were low.

An indicator that could not be achieved is the

education of the patients. Randomized

studies indicate that educational initiatives -

especially when performed by physicians for

patients – have a positive impact on health

behaviours. Moreover, other studies have

shown that patients interpret and evaluate

medical advice based on their own beliefs

regarding their disease and its treatment .
(21,24)

This suggests that non-adherence may arise

from potentially erroneous beliefs about the

nature of the disease (e.g., its severity,

probable duration, causes and consequences)

and the relative benefits and risks of the

treatment .
(25,26)

For example, many patients avoid taking

prescribed medication due to misplaced

concerns about potential side effects or

because regular use is perceived as

unnecessary . Patients will be more likely to
(54)

follow treatment advice if they perceive that

this is the right approach for maintaining their

health and if they have a clear understanding

of the nature of the disease and the relative

benefits and risks of treatment . There is
(21)

some evidence (a subgroup of 205

participants) that the exchange of feedback

on compliance with the patients themselves

can improve compliance .
(21,28)

Patients who received feedback at the follow-

up visit were significantly more compliant

than those who did not - 60.2% compared to

40.4%; and the proportion of correct use

80.6% vs 60.3% .
. (21)

An important finding from our study was that

compliance leads to decreased exacerbations;

only 4.8% of the patients with asthma, COPD

and ACO had exacerbations during the year

they were followed. Balkrishnan et al. showed,

in ICS users, a 40% decrease in the risk of an

emergency department visit/hospitalization in

adherent versus non-adherent elderly

patients with chronic lung disease, including

asthma .
(29)

Despite the heterogeneity between studies in

terms of definitions of adherence and

exacerbations of asthma, most high quality

studies have consistently reported an

Internal Medicine 20 vol. XV No. - www.srmi.ro21 III 2
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association between low adherence and an

increased risk of severe asthma exacerbations

in both adults and children .
(29)

These findings show that other elements of

compliance, such as social factors and

institutional intervention regarding the cost

of the treatment, should be explored,

combined with the symptoms, in order to

better understand and address the low level

of compliance in patients with COPD and

asthma.

Changing the complex health behaviour,

such as increasing treatment compliance, is a

difficult task and requires a multidisciplinary

approach. Several studies exploring

m u l t i m o d a l ( p h a rm a c o l o g i c a l a n d

behavioural) interventions show that
(17,.30)

more speci f ic recommendat ions for

increasing long-term compliance in people

with chronic diseases and probably a change

in the mentality of the doctors in order to

properly understand the increase in

compliance are needed to guide clinicians in

current practice, thus improving health-

related quality of life and reducing depression

and anxiety in patients .
(18)

Low compliance rates are a major challenge

for the effective management of most chronic

diseases, including asthma.

The characteristics of the regimen, such as

dosing frequency and route of administration,

can significantly contribute to noncompliance,

but are not the only factors. Many patients

choose not to use their medication as

indicated because they feel it is useless or

because they are concerned about the side

effects.

Thus, an integrated approach is needed to

facilitate the compliance that addresses the

patient's motivation to follow treatment

advice, as well as their ability to do so. In

addition to ensuring that the regimen is

adapted to the patient's lifestyle, it is

necessary to provide patients with a clear

justification for treatment that is consistent

with their perceptions of the disease and that

addresses any concerns about the adverse

effects of its administration
(21)

.

In a study carried out on 400 patients, where

58% had primary or secondary education and

10% were illiterate, 38.5% regularly used

aerosol therapy and the remaining 61.5%

were noncompliant.

The main non-medicinal factors associated

with poor compliance were: fear of adverse

drug effects (18%), higher cost of therapy

(10%), feeling of well-being after treatment

(8%) and patient negligence (7%), anger

about the condition or its treatment (3%),

forgetfulness (5%) and attitudes towards

health (5%). In a study carried out on 246

patients, it was found that 61.5% do not

observe asthma therapy.

There were 20 patients with higher education

and all patients observed the therapy

regularly. Patients who had a graduation
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diploma had a better compliance (78%) with

medication. Patients with secondary

education had a 60% involvement rate,

patients with primary education had a high

involvement rate of 71.4%, while illiterate

patients had an involvement rate of 100%.

Other causes for not following the treatment

are medication factors, which include

difficulties with the inhaler, uncomfortable

regimens (for example, multiple daily

administrations or multiple medications),

dislike of medication and distant pharmacies.

A study by Johnson et al. found a suboptimal

compliance with inhalation therapy in 63% of

COPD patients .
(31)

According to the study that used the TAI tool

(specific for inhaled medicines), the result

reveals that 49.4% of asthmatic patients

were adherents to inhalations and 32.3% of

them were intermediate followers of inhaled

ant i -asthmatic drugs. However, the

prevalence of noncompliance was 18.3% .
(32)

Despite all the efforts made by the physician,

it was noted that the patients also have a

great influence on the compliance with the

treatment. These results have been found in

other studies as well. A study in which

compliance was recorded by self-reporting (n

=95) and change in canister weight (n =70)

and compared with electronic records of the

date and time of each inhaler operation

showed that 70% of the patients self-reported

using the inhaler as prescribed, while

electronic records showed that only 15% of

the patients actually used their inhalers.

It is also obvious that treatment adherence is

often not optimal and patients' perceived

(reported) compliance is considerably higher

than their actual (recorded) compliance .
(21)

Moreover, the compliance defined by

electronic monitoring has been up to 27% in

people who received 100% prescription . A
(33)

study carried out on 276 asthma patients

compared medication compliance and it

found that patients had higher compliance

with oral theophylline than with inhaled

corticosteroids.

The same study also found that adolescent

patients (aged between 12-17) were

considerably less compliant than elderly

patients (aged between 18-65) with inhaled

medicines (80 vs. 73% for theophylline; 30

vs. 57% for inhaled corticosteroids) ,thing
(21,34)

we cannot say for our study, as compliance

according to age was approximately similar

(3.6% for the group aged between 6-18, 2.4%

for those aged 19-40, 4% for the group aged

between 41-60 and 2.8% for the group aged

between 61-80)

One of the main findings of our study is that

the percentage of compliant patients is lower

than other studies show. First, this result

supports that compliance is not only

influenced by physicians, but also by patients.

The act of monitoring compliance itself can

improve patient compliance. A study

assessing patient's compliance with inhaled

corticosteroids showed that when patients

were not informed that medication use was

being monitored, a significant difference was

observed between actual and prescribed

use ; the compliance of the patients who
(21,35)

were not informed about the monitoring was

70% .
(21)

Thus, the more complicated the dosing

regimen is, the less compliant the patients
(21,36)

(effective compliance with the inhalation

doses of two, three and four times a day was

71%, 34% and 18% respectively . For
(21,37)

bronchodilators, some technical errors are

relatively harmless, as the lack of clinical

effect will frequently lead to an additional dose

in patients . Many patients find dry powder
(21, 38)

inhalers easier to use because no coordination

between the device operating and inspiration

is required .
(21,39)
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The impact of the type of inhaler on adhesion

is controversial. A multicentre retrospective

study based on a review of medical registries

reported that COPD patients treated with a dry

powder inhaler were less likely to have good

adherence to medication compared to those

treated with a metered-dose inhaler. However,

other studies have shown different results in

terms of the effect of the inhaler. In France, a

survey carried out on 153 COPD patients

identified that the strongest preference

factors for inhalation devices were shape,

dose counter, and reuse .
(40)

According to the study conducted in Turkey in

order to assess the effects of the correct use of

inhalation devices, only 55.3% of the patients

were able to correctly use the devices before

training, but after training, the correct use rate

increased to 83.7% .
(32)

A retrospective analysis evaluating 23,494

patients showed that users using multiple

inhalers had a s ign i f icant ly h igher

discontinuation rate than users with a single

inhaler .
(40)

Unlike clinical trials, compliance is low and

variable for the maintenance inhalation

therapies in COPD. For example, a drug refill

analysis performed on a batch of 5,504

patients with respiratory disease from a

pharmacy database demonstrated that the

rate of adherence to inhaled corticosteroid

and long-acting β-agonist therapy was only

8.8% . In contrast, adherence was higher in
(41,42)

a study carried on veterans, in which the

regular use of long-acting beta-agonists and

inhaled corticosteroids was 54 and 40%,

respectively .
(41,43)

Another study that evaluated pharmacy

records to estimate adherence to ICS,

ipratropium bromide, and LABA over two

consecutive six-month periods in 2,730

patients showed poor adherence, with 19.8%

of the patients adhering to ICS, 30.6%

adherents to LABA and 25.6% to ipratropium

bromide. Despite the fact that factors that

drive adherence may differ depending on the

class of drugs, some studies also indicate that

patient's perception of the clinician's expertise

is a relevant factor that is strongly associated

with adherence to inhaled medication . It is
(40,44)

interesting that a cohort study that enrolled

13,178 hospitalized patients for COPD

between 2007 and 2011 in Italy showed that

adherence was higher in patients discharged

from pulmonology departments . Adherence
(40)

to inhalation medication is weak and has great

variability, ranging from 20% to over 60%.

Overall, it seems that compliance with

inhalation medication may be related to the

device in COPD patients and the amount of

inhalers .
(40)

This observation between noncompliance and

the impact on patients emphasizes the

importance of improving the compliance in

patients with COPD and asthma. It might be

that the factors related to the patient and the
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authorities are indeed the "missing link" in

understanding noncompliance.

More information on noncompliance factors

and clinical characteristics of patients would

allow a more customized approach to their

needs and living conditions. In this context, it

seems reasonable to cons ider that

noncompliance from the perspective of

physicians is the only determinant factor of

low compliance in patients with asthma and

COPD.

The results of the studies summarized here

suggest that, regardless of the status of the

disease, patient education programs are

needed to achieve increased compliance. The

quality of the patient-physician interaction is a

critical factor for therapy compliance.

A strong point of this study is the assessment

of distant compliance and respiratory

symptoms using validated questionnaires.

The specific relationships between symptoms,

noncompliance factors and other outcomes

should be explored in more depth, being

adjusted for noncompliance factors. The

patient reported outcomes were collected via

printed versions of the questionnaires.

There are no standardized tools for assessing

compliance. In our study, compliance was

measured only subjectively, by counting the

medical visits of patients with COPD and

asthma. However, even in this setting, the

results indicate a real need for patient

education to adequately assess and monitor

compliance, and the introduction of validated

and standardized questionnaires could be the

easiest way to achieve this.

Although we have shown that compliance in

terms of patients and institutions remains the

most important in correcting noncompliance

with treatment, special attention should be

paid to making shared decisions between

patient and doctor. Despite noncompliance,

the medical staff does not make much effort or

does not have enough time to understand the

factors that interact with the patient's

behaviour.

A study showed that 31 out of 83 patients

(37%) identified as nonadherent using records

of prescriptions became adherents following a

compliance interview, and that 27 patients

(90%) remained compliant at 12-18 months

after the discussion . It is essential to
(45)

determine the degree of patient behaviour

that coincides with the prescribed treatment.

Together with the understanding of the

patient's behaviour, physicians can expand

the types of explanations and solutions for

compliance. Compliance is located at the end

of a continuum in which the patient is involved

in planning the treatment regimen in order to

achieve therapeutic goals. Compliance with

inhalation treatment remains a challenge. The

family doctor could lead to its improvement.

Conclusions

Nowadays, it is surprising that the level of

medication adherence in patients with COPD

is very low, lower than the one recorded for

other diseases .
(11,46)

Despite an improved compliance from a

medical perspective, most patients with

asthma and COPD in the study did not

regularly come to the medical visits, and some

continued to have mild to severe symptoms.

In both groups of patients (with asthma and

COPD), the percentage of noncompliant

patients was high. While the levels of

noncompliance have been high in this cohort

of asthma and COPD, they seem to be

underestimated. Knowing that the lack of

medication administration indicates the

negative consequences on the health status,

compliance factors related to the patient and

institutions play a greater role in profiling

patients than previously thought. In order to
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ensure long-term health benefits, appropriate

tools are urgently needed to improve

compliance and monitor noncompliance

patterns and more actively promote the

correction of noncompliance factors among

patients with asthma and COPD.

All patients with asthma, COPD and ACO

enjoyed advanced measures of explanations

from health professionals, clinical care,

complex monitoring and correction of known

and unknown noncompliance factors.

The multiparametric analysis of the

experience gathered in a period of 2 years

(2017-2019) issued some conclusions:

The experience regarding the exploration of

the noncompliance factors pursued in patients

with asthma, COPD, ACO refers to 3 categories

of factors, factors related to doctor, patient

and regimen undertaken on 251 patients in a

period of 2 years, which represents on

average 125.5 patients / year. On the one

hand it reflects the existence of an effective

real concern in clinical practice, and on the

other hand an assumption of the guiding

principle of the compliance of patients with

asthma, COPD, ACO. It should be noted that

the group of compliant patients was able to

overcome all noncompliance factors.

Noncompliance correction was indicated in

order to solve exacerbations, symptoms or

functional improvement of cases with asthma,

COPD, ACO. A percentage of 12.8% of the

patients had 5 visits. For the control of the

diseases, the ACT (Asthma Control Test)

questionnaire and the CAT questionnaire for

COPD, and spirometry were used. The study

shows that patient compliant on the long term

can benefit of an improvement of symptoms

(in the ACT questionnaire 8.8% had well-

controlled asthma) and lung function

(spirometry with normal values in 8.6%). Lack

of symptoms and correction of spirometric

function indicate that compliance has led to a

positive outcome in patients with asthma and

ACO. Exacerbations are absent in the group of

compliant patients.

In order to correct the compliance factors, we

used the following strategies:

1. We planned the visits and followed the

appointment schedule, and at each visit

we provided the correct feedback on the

current status in order to make

improvements in terms of disease control

and patients' expectations. The aim is to

increase patients' confidence in medical

services and healthcare professionals. The

most compliant patients are those who

receive permanent feedback. Every

patient wants to know how his health

status is evolving. The communication

with the patient is very important when

you want to keep a balance. Timely

feedback can be an additional motivation

for the patient. There were situations when

the patient was going through a harder

time at work or at home and forgot or did
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not make time to administer the inhaler.

Thus, patient motivation is a key element

when you want to maintain or improve the

compliance. We used the doctor's

communication skills with each individual

patient and we maintained a good doctor-

patient relationship.

2. We revealed the trigger factors (allergens,

smoking) and recommended avoiding

them. Once the patient avoids the trigger

factors that lead to the occurrence of

asthma, COPD or ACO symptoms, a good

control of treatment is obtained.

Regardless of the trigger, the aim was to

control the symptoms and avoid

exacerbations.

3. A percentage of 100% was included in the

explanation of the treatment plan and we

made a plan for a personalized treatment

by mutual agreement. The importance of

using the medication, even in the absence

of symptoms, was discussed with the

patient. Patients were informed about the

s t a t u s o f t h e d i s e a s e a n d t h e

consequences of not observing the

treatment. The main purpose of asthma

treatment is to minimize the impact of the

condition on daily life. If asthma, COPD,

ACO are managed properly, we expect no

symptoms during the day or at night and

that patients do not feel limited when

performing physical activities. Finally, we

would like to minimize any side effects of

the received treatment.

4. Inhalers are the main method of

administering medicines used to treat

asthma and COPD. However, they can only

be effective if used correctly. Proper use of

the inhaler releases the medicine into the

lungs, where it can act to control

symptoms. Improper use of an inhaler

means that little or no medicine reaches

the lungs. The inhalation technique was

explained and showed to each patient.

Subsequently, each patient received a

demo device which they could practice the

inhalation technique with in order to better

master it. Our study showed that almost

everyone can learn the proper technique

of the inhaler with proper training and

practice (only 8.22% of the patients who

attended the second visit had a problem

using the device, but this has also been

corrected). In addit ion to all the

interventions offered by the doctor, the

patients received leaflets with informative

content about their condition (asthma,

COPD) and about the inhalation technique.

Physicians' interventions led to improved

patients' knowledge and compliance (p

=0.001), even if the number of visits was

decreasing, these interventions managed to

give patients a state of control of symptoms.

Referring further to noncompliant patients, we

noticed that 11.2% had economic problems

preventing the procurement of treatment.

However, those who were able to overcome

this barrier proved a high efficiency in

controlling the symptoms (p =0.001).

However, a fairly significant number of

noncompliant patients may be affected by

poor savings. Assistance programs are

needed for those who have difficulty in paying

for medications. In the austerity conditions in

our country, compliance factors in patients

with asthma, COPD, ACO remains an

aspiration, the possibilities of solving them

being limited only to cases of worsening of the

symptoms. Healthcare professionals should

be aware of the compliance issues and take

the opportunity to educate patients whenever

they contact the healthcare system.

Even if efforts have been made to identify the

noncompliance factors and correct them

where possible, it can be inferred that

noncompliant patients may also have a
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problem related to the regimen or their own

behaviour.
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