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Abstract

Glucocorticoids are drugs used in various medical areas, but well known for the myriad of side effects which are 
still a concern for the medical world. Latest recommendations on this matter aim at improving their management 
and implementing adequate prevention strategies. This aspect would change patient’s perspective on this treat-
ment, reducing the fear and uncertainty associated with glucocorticoids.
Objective. Our study focuses on analysing the level of information that patients hold about glucocorticoids side 
effects and if the available prevention strategies are known and applied in clinical practice.
Material and methods. Study included 85 patients with rheumatic pathology and glucocorticoid therapy for at 
least 3 months. Study design was prospective observational and consecutive hospitalized patients were recruited, 
receiving and compiling a specific questionnaire. 
Results. 85 patients (84.7% women, mean age 54.42 ± 16.54 years) mostly under corticotherapy due to rheuma-
toid arthritis (44.7%) and systemic lupus erythematosus (23.5%) were recruited. Patients with higher education 
had the tendency to discontinue treatment (r=0.289, p=0.007). Moreover, reading prospectus has a great influence 
on treatment compliance (treatment risks significantly correlated with disease duration and glucocorticoid therapy 
duration (r=0.232; p < 0.032, r=0.252; p <0.024 respectively). Awareness about the risk of osteoporosis correlates 
with reading the prospectus (r= 0.396; p <0.0001), glucocorticoid treatment duration (r=0.209; p <0.032) and the 
use of vitamin D supplements (r=0,315; p <0.003). Regarding glucocorticoid administration timetable, we identi-
fied two groups – early morning and late evening (44.7% vs. 55.3%), showing a non-uniform treatment schedule.
Conclusions. Our study shows an inadequate level of information regarding patient’s awareness on glucocorti-
coid treatment. Although excellent prevention strategies have been elaborated, there is a need of optimizing their 
accessibility to our patients.
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INTRODUCTION

The use of glucocorticoids (GC) represents a vital 

element for rheumatic pathology management. Vari-

ous side effects generate a lower patient compliance, 

increased morbidity and enormous costs for health 

services. Glucocorticoids can solve critical medical 

situations by the use of high doses on short duration 

but are more frequently used as low/medium doses 

and long-term therapy (1). Side effects such as iatro-

genic Cushing syndrome, electrolyte disturbances, 

osteoporosis and vertebral fractures, glucose intoler-

ance, cataracts, glaucoma, myopathy, psychiatric 

and digestive disorders seem to be proportional to 

treatment dosage and duration (2). Recent data sug-

gest that also low doses < 7.5 mg prednisone equiva-

lent/day can generate important side effects and are 

not safer than other treatment regimens (3,4).

In 2013 EULAR task force on glucocorticoids 

discussed and created a series of recommendations 

on patients and doctors’ education, aiming to im-

prove knowledge by implementing preventive mea-

sures, optimizing treatment regimens and adequately 

monitoring side effects (5). All recommendations 

were based on complex analysis of existing studies 

and on evidence derived from clinical practice but 

also taking into account patients opinion and prefer-

ences. This shows, once again, the need for patient 

involvement in treatment optimization and that, in 

order to diminish negative treatment implications, 
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we have to create a doctor-patient team focused on 

an adequately informed patient. 

Our study identified whether patients were ex-

plained and understood therapy risks and purpose, if 

they abruptly discontinued treatment on own initia-

tive and if they know and have experienced unwant-

ed effects. We also evaluated the accessibility of lat-

est prevention strategies such as avoiding smoking 

and alcohol, performing weight bearing exercise, 

annual eye examination and osteodensitometry, etc. 

Study goal was not only to analyse a situation but 

also to set a warning signal regarding the fact that, 

although good theoretical strategies exist, the key of 

their proper real-life implementation is a correctly 

informed and actively involved patient. 

Therefore, our study had the purpose to accom-

plish the following main objectives:

� Identification of glucocorticoid treatment indica-

tion, administration hours, rheumatic pathology 

duration and glucocorticoid treatment length;

� Analysing patient’s education regarding gluco-

corticoids and doctor-patient communication – 

treatment aim and potential risks have been un-

derstood by the patients and explained by their 

physicians;

� Analysing patient’s awareness regarding life 

style modification in order to diminish potential 

side effects – diet improvement, alcohol and 

smoking avoidance, vitamin D and calcium sup-

plementation, regular exercise in order to prevent 

obesity, reduce cardiovascular risk, prevent mus-

cular side effects and osteoporosis; 

� Identification of appropriate preventive/therapeutic 

interventions implemented by doctors for a good 

clinical practice regarding the risk of glucocorticoid 

induced osteoporosis, ocular complications, and 

hypothalamic-pituitary-adrenal axis suppression;

� Assessment of patient’s information modalities, 

treatment prospectus understanding and reading. 

MATERIALS AND METHODS

The study was conducted in the Internal Medi-

cine and Rheumatology Department of Sfanta Maria 

Clinical Hospital, from January to December 2014. 

Study design was prospective observational and 

consecutive hospitalized patients were recruited, 

over 18 years of age with indication of long-term 

oral glucocorticoid treatment (>3 months). Most fre-

quently rheumatoid arthritis, systemic lupus erythe-

matosus, polymyalgia and other vasculitides, poly/

dermatomyositis, systemic sclerosis, mixed connec-

tive tissue disease were included in the pathology. 

Patients signed an informed consent explaining study 

purpose and patient’s involvement details. Study re-

spected patient’s data confidentiality and had the 

agreement of local Ethics Committee. Study in-

volved the development of a special questionnaire 

who was self-completed by the patient and included 

demography and educational data, medical data, as-

sessment of knowledge level, assessment of preven-

tion strategies implementation and knowledge. The 

questionnaire used patient accessible terminology 

and all patients were able to communicate with the 

investigator if necessary. The questionnaire included 

13 items regarding treatment awareness, main as-

pects are listed below:

� Awareness on glucocorticoids treatment risks/

purpose;

� Awareness on glucocorticoid osteoporosis 

risk;

� Awareness on the risk on muscular side ef-

fects;

� Awareness on the need for weight bearing ac-

tivities;

� Awareness on the risk of adrenal axis suppres-

sion;

� Awareness on the need to avoid smoking and 

alcohol consumption;

� Awareness on the risk of ophthalmic compli-

cations;

� Awareness on the risk of psychiatric effects;

� Awareness on the risk of weight gaining;

� Reading glucocorticoid treatment leaflet.

We also analysed implementation of available 

side effects prevention strategies such as DXA test-

ing, ophthalmic complications screening, vitamin D 

supplementation, and bisphosphonate treatment. 

Obtained data were statistical evaluated using IBM 

SPSS Statistics program version 20.0 for Windows. 

Before data processing, we analysed them for nor-

mal Gaussian distribution in order to report them as 

means with standard deviation or median. Differ-

ences between types of data were assessed using non 

– parametric binomial test and statistical signifi-

cance was determined by Spearman correlation co-

efficients using two-sided tests, considered signifi-

cant at p ≤ 0.05.

RESULTS

We evaluated and validated 85 questionnaires 

during the study protocol. Study included 72/85 

(84.7%) women, mean age 54.42 ± 16.54 years, of 
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which 60/85 (70.6%) had secondary education whilst 

only 25/85 patients (29.4) had university education. 

Regarding rheumatic illnesses encountered in the 

study group, there were 38/85 (44.7%) patients with 

rheumatoid arthritis, 20/85 (23.5%) systemic lupus 

erythematosus, and the remaining 27/85 (31.8%) 

had other rheumatic conditions as will be detailed in 

tables below (Table 1 and Table 2).

TABLE 1. Study group characteristics (N = 85)

Characteristic Number Percentage %

Men 13 15.3

Women 72 84.7

Age (years) – mean ± SD 54.42 ± 16.54

Age groups 
 18-29 years
 30-49 years
 50-69 years
 70-87 years

8

22

41

14

9.4

25.9

48.2

16.5

Education
 High school/gymnasium 
 University education 

60

25

70.6

29.4

Median disease duration amongst patients was 72 

months 95% CI (80.9 – 123.7) and median glucocor-

ticoid therapy duration was 42 months 95% CI (54.1 

– 86.5). Regarding glucocorticoid administration 

timetable, we noticed two types of preferences 

amongst patients: 38/85 patients (44.7%) are taking 

the drug between 1:00-12:00 AM and the remaining 

47/85 (55.3%) administer the cortisone in the after-

noon from 13:00-24:00 PM. Two peaks were ob-

served in terms of administration: the hours of 8:00 to 

9:00 AM for 13/85 (15.3%) and the hours 10:00 to 

11:00 PM for 16/85 (18.8%), with the remaining 

hour’s frequencies below 2-5% for each other hour.

TABLE 2. Detailed medical data of study group (N = 85)

Characteristic Number Percentage %

Diagnostic 

 Rheumatoid arthritis

 Systemic lupus erythematosus

 Vasculitides

 Poli/dermatomyositis

 Systemic sclerosis

 Others 

38

20

6

5

5

11

44.7

23.5

7.0

5.8

5.8

13.2

Median disease duration (months) 72 (3-408)

Median glucocorticoid therapy 

duration (months)

42 (3-360)

Administration hours intervals

 1:00-12:00 AM

 13:00-24:00 PM

38

47

44.7

55.3

Our evaluation showed that 21/85 (24.7%) pa-

tients have changed on own initiative their daily 

treatment doses and 33/85 (38.8%) patients have 

abruptly discontinued glucocorticoid therapy with-

out a doctor’s indication. There was a statistically 

significant correlation between dose modification/

discontinuation and patients with university educa-

tion (r = 0.289; p < 0.007, r = 0.280; p < = 0.009 re-

spectively). We did not obtain significant correla-

tions between changing glucocorticoid doses/

interrupting treatment and certain age groups, sex, 

diagnoses, hours of administration. However, read-

ing treatment prospectus correlated significantly 

with therapy discontinuation without the doctor’s 

agreement (r = 0.267; p < 0.014) and therapy dura-

tion significantly correlated with the tendency to 

stop treatment (r = 0.239; p = 0.035).

Regarding awareness on treatment goals and risks, 

we observed that 41/85 (48.2%) patients consider they 

have been informed on treatment purpose and only 

28/85 (32.9%) felt that the associated risks were ex-

plained. Reading treatment prospectus significantly 

correlated with awareness on treatment risks (r = 0.357; 

p < 0.001) and information on treatment risks signifi-

cantly correlated with disease duration and glucocorti-

coid therapy duration (r = 0.232; p < 0.032, r = 0.252; p 

< 0.024 respectively). A highly significant statistical 

correlation was observed between awareness on treat-

ment goals/risks and awareness on the need to not 

abruptly discontinue treatment (r = 0.507; p < 0.0001). 

In Table 3, presented below, we summarize the evalua-

tion of the level of information in the study group.

TABLE 3. Evaluation of patient information on 

glucocorticoid therapy (N = 85)

Characteristic Number Percentage %

Awareness on treatment purpose 41 48.2

Awareness on treatment risks 28 32.9

Awareness on glucocorticoid induced 

osteoporosis

51 60

Awareness on muscular side effects 39 45.9

Awareness on the need for weight 

bearing activities 

20 23.5

Awareness on not to abruptly 

discontinue treatment

53 62.4

Awareness on the risk of adrenal axis 

suppression 

27 31.8

Awareness on the need to avoid 

smoking 

31 36.5

Awareness on the need to avoid 

alcohol 

62 72.9

Awareness on the risk of ophthalmic 

complications 

43 50.6

Awareness on the risk of psychiatric 

effects 

34 40

Awareness on the risk of weight 

gaining 

23 27.1

Reading glucocorticoid treatment 

leaflet 

59 69.4
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Awareness about the risk of osteoporosis did not 

correlate with age, sex, diagnosis, level of education 

or DXA testing, but there was a significant correla-

tion with reading the prospectus (r = 0.396; p < 0.0001), 

glucocorticoid treatment duration (r = 0.209; p < 0.032) 

and the use of vitamin D supplements (r = 0,315; 

p < 0.003).

TABLE 4. Evaluation of glucocorticoid side effects 

prevention strategies implementation (N = 85)

Characteristic Number Percentage %

Osteodensitometry testing 40 47.1

Cardiovascular risk reduction through 

smoking avoidance

31 36.5

Cardiovascular risk reduction through 

alcohol avoidance

62 72.9

Myopathy/osteoporosis/obesity 

prevention through weight-bearing 

exercise, muscle training 

20 23.5

Ophthalmologic evaluation 67 78.8

Vitamin D supplementation 70 82.4

Calcium supplementation 15 17.6

Bisphosphonates treatment 22 25.9

Hypothalamic-pituitary-adrenal axis 

suppression prevention through correct 

administration/dose tapering 

52 61.2

Osteodensitometry testing significantly correlat-

ed with age, disease duration and duration of gluco-

corticoid therapy (p = 0.0001) but did not signifi-

cantly correlate with education level, reading treat -

ment prospectus or the rheumatic disease. Regarding 

osteoporosis screening through DXA testing, 20/38 

(52.6%) patients with rheumatoid arthritis were per-

formed a DXA testing, 4/20 (20%) of patients with 

systemic lupus erythematosus and 16/27 (59.2%) 

patients with other diseases. Ophthalmologic exam 

was performed on 28/38 (73.6%) rheumatoid arthri-

tis patients, 17/20 (85%) systemic lupus erythemato-

sus and 22/27 (81.4%) other diseases patients.

DISCUSSION

The main objective of this study was to assess the 

level of awareness on glucocorticoid side effects 

amongst rheumatic patients. Our intention was to 

analyse if such a highly used treatment is also prop-

erly perceived through a good doctor-patient com-

munication and if prevention strategies are optimally 

implemented in our medical practice. It should be 

noted that, although a significant percentage of pa-

tients reported having read treatment prospectus 

(69.4%), this didn’t generate an adequate level of 

awareness on glucocorticoids. Medical language and 

the amount of information could interfere with pa-

tient’s ability to understand his treatment and also to 

apply side effects prevention strategies. 

On the contrary, reading treatment prospectus has 

generated a tendency to stop the treatment without 

the doctor’s advice, this trend being more important 

among patients with higher education. University 

education patients are more likely to seek various in-

formation sources, more or less agreed by the medi-

cal world. This aspect may cause interference with 

treatment dose/duration and decreased compliance 

to recommendations. In this regard, physicians 

should pay more time and attention at explaining 

treatment risks and purpose, especially to higher 

education patients, and, as much as possible, provid-

ing them reliable additional information sources. 

Our study revealed that there is an inconsistency 

regarding glucocorticoids administration hours, sig-

nificant percentages of patients have preference for 

8-9:00 AM (15.3%) or 22-23:00 PM (18.8%), res-

pectively. In order to minimize the risk of adrenal 

insufficiency, glucocorticoids should be adminis-

tered early in the morning. On the other hand, to 

have an ideal rheumatic effect, particularly joint 

morning stiffness, a late evening administration is 

recommended in our practice. We can say that there 

is an obvious need to establish clear administration 

hours, taking into account that administration sched-

ules can definitely affect side effects profile and also 

patient’s compliance. Currently glucocorticoid chro-

nobiology represents a novel research subject with 

promising clinical implications (6).

A relatively small percentage of patients consid-

ered themselves properly informed about treatment 

risks and objectives – 48.2% and 32.9% respective-

ly. Obviously, elderly patients with longer disease 

duration were better informed on this subject. Many 

patients change or discontinue treatment without 

physician’s advice, this showing the need to improve 

patient-doctor communication. This deficiency could 

be improved by modern medical solutions such as 

telemedicine, mostly unavailable at the moment in 

our practice. 

Managing glucocorticoids side effects, especially 

osteoporosis and osteoporotic fractures, involves 

high financial costs, as various studies reveal (7-9) 

and various prevention strategies have been promot-

ed (10-12). Our study shows that approximately 

47% of patients have been performed a bone densi-

tometry, this reflecting an improper screening of this 

complication in clinical practice. Patients were in-
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formed about the risk of glucocorticoid induced os-

teoporosis (60%), although life style modification 

and sedentary attitude is still a problem for our pa-

tients. Latest EULAR and ACR recommendations 

(5,13,14) are not properly known and applied, more 

efforts are needed in order to implement this preven-

tion strategies starting from patients, patients’ treat-

ment teams, relatives and family physicians. Cardio-

vascular risk could be diminished through simple 

life style changes such as alcohol/smoking cessation 

and daily exercise in order to prevent obesity. 

Regarding the abrupt cessation of treatment, we 

found that 62% of patients knew they should not 

abruptly stop glucocorticoid treatment, although the 

risk of adrenal suppression was known by only 32% 

of patients. This aspect is considered extremely im-

portant since it can cause serious complications, dif-

ficult to redress (15,16).This highlights the need for 

additional explanations in order to increase compli-

ance. Patients were explained and understood the 

risk of ophthalmic complications (50%) and we no-

ticed a good ocular screening in our department. We 

also noticed that majority of patients (82%) had re-

ceived vitamin D supplements, although calcium 

supplementation is diminished. Regarding glucocor-

ticoid induced myopathy, evidence shows that train-

ing muscles for strength and performing weight-

bearing exercises on a daily basis (5) represents an 

essential and simple manner of preventing a redoubt-

able complications. Regrettably, sedentary attitude 

has an increased frequency amongst all age groups, 

although represents the most correctable aspect of 

all. 

Although our study is limited due to sample size 

especially, to our knowledge, it is the first survey of 

these objectives. Our study results can have impor-

tant educational implications regarding glucocorti-

coids side effects management. 

CONCLUSIONS 

The study shows insufficient awareness of gluco-

corticoid side effects and prevention strategies 

amongst patients. Although efforts have been made 

in order to promote prevention methods, there is an 

inappropriate knowledge and accessibility on this 

matter. This could be prevented by improving pa-

tient-doctor communication taking into account that 

optimizing communication would increase patient 

compliance and awareness on a highly used therapy. 

Patients can be compliant if properly informed and, 

if further steps are taken for their education, signifi-

cant glucocorticoid risks would be prevented by 

simple methods related mainly to lifestyle modifica-

tion.

We also consider more studies are needed in or-

der to clarify the safest hour of administration for 

glucocorticoids, because timing certainly has a sig-

nificant impact on treatment’s risk profile. Because 

in real practice actual time spent with the patient is 

limited, treatment awareness could be improved 

with the help of reliable informative materials and a 

patient accessible language. Monitoring glucocorti-

coids side effects could benefit in the future from the 

latest technology of telemedicine, currently success-

fully applied to various other treatment strategies 

(17-19).
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