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Abstract
Objective: The potential side effects of biological agents may increase the anxiety levels of patients and influence

not only their desire to use these therapies but also their concordance to treatment. This study aimed to deter-

mine the level and prevalence of drug-related concern in patients treated with biological agents and to acquire

additional information regarding the related causes.

Materials and Methods: A total of 1134 patients who were using biological agents for at least 3 months with a

diagnosis of rheumatic diseases were enrolled. General anxiety levels were evaluated using the State-Trait Anxiety

Inventory (STAI).

Results: The most common cause for drug-related concerns was the potential side effects of the drugs (59.5%).

Among the potential side effects, cancer risk was the most common cause for concern (40.1%), followed by the

risk of tuberculosis activation (30.7%). Anxiety levels were higher in patients who experienced side effects than

in other patients, and this difference was statistically significant (P < 0.05). STAI trait and state scores were mod-

erately correlated with anxiety levels related to the drug (P < 0.001).

Conclusion: Anxiety related to biological agents may significantly affect the patients’ anxiety levels. Awareness

regarding the patients’ concerns and expectations related to the drug is important to ensure drug adherence and

concordance to treatment.

Key words: biological agents, patient, patients’ concern, rheumatology.

INTRODUCTION

Anxiety, described as a neurosis, is characterized by anx-

ious over-concern extending to panic and is frequently

associated with somatic symptoms according to the

Diagnostic and Statistical Manual of Mental Disorders.1

Mood and anxiety disorders are common comorbid

conditions in patients with rheumatic diseases.2 In

these patients, anxiety frequency was reported in vary-

ing proportions to be 30–70%.3,4

The presence of anxiety is correlated with quality of

life and anxiety is an independent predictor of disease

activity in patients with early arthritis.3,5 Psychiatric

comorbidity appears to be the most important indepen-

dent predictor of work disability in patients with

inflammatory rheumatic diseases.6 Thus, concerns and
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Table 1 Demographic data and group differences between anxiety scores

n (%)

N = 1134

Drug-related concern (VAS) STAI-S score STAI-T score

Sex

Female 612 (54%) 4.4 � 3.2 42.6 � 10.4 47.2 � 8.5

Male 522 (46%) 3.5 � 2.7 38.5 � 10.9 42.9 � 8.5

P-value 0.001 0.000 0.000

Marital status

Single 185 (16.3%) 3.6 � 2.8 38.8 � 10.8 42.9 � 8.8

Married 880 (77.6%) 4.1 � 3.0 40.9 � 10.8 45.6 � 8.7

Divorced 38 (3.4%) 3.8 � 3.1 45.4 � 10.4 47.9 � 7.4

Widowed 31 (2.7%) 3.0 � 3.0 40.7 � 9.9 46.4 � 9.1

P-value 0.029 0.005 0.000

Disease

RA 429 (37.8%) 4.1 � 3.1 42.1 � 10.9 46.4 � 8.4

AS 561 (49.5%) 3.9 � 2.9 38.9 � 10.8 43.9 � 8.9

PsA 70 (6.2%) 4.1 � 2.9 41.0 � 9.9 46.3 � 8.9

Behc�et’s 8 (0.7%) 2.6 � 2.5 37.8 � 13.7 46.0 � 15.5

Other 66 (5.8%) 4.1 � 2.5 47.2 � 8.1 47.5 � 6.3

P-value 0.655 0.000 0.000

Drug

Adalimumab 227 (20.0%) 4.23 � 3.21 40.9 � 10.9 45.9 � 9.2

Etanercept 252 (22.2%) 3.65 � 3.12 38.4 � 11.1 44.2 � 9.6

Golimumab 99 (8.7%) 4.30 � 2.83 39.7 � 11.6 43.6 � 8.6

Infliximab 292 (25.7%) 4.05 � 2.95 39.7 � 10.5 44.2 � 8.5

Rituximab 171 (15.1%) 3.96 � 2.63 44.7 � 10.2 47.7 � 7.4

Abatacept 40 (3.5%) 3.78 � 3.71 40.2 � 8.9 46.7 � 9.1

Tocilizumab 35 (3.1%) 3.83 � 2.82 43.2 � 8.8 45.9 � 7.2

Anakinra 18 (1.5%) 4,33 � 2.16 50.89 � 5.2 48.7 � 2.5

P-value 0.321 0.000 0.000

Working status

Working 421 (37.1%) 4.0 � 2.8 39.7 � 10.7 43.9 � 8.3

Not working 713 (62.9%) 3.9 � 3.1 41.3 � 10.9 46.1 � 8.9

P-value 0.907 0.014 0.000

Education level

Illiterate 86 (7.6%) 3.6 � 2.9 44.6 � 10.7 47.5 � 7.5

Primary school 476 (42.0%) 3.8 � 3.2 40.5 � 11.9 45.7 � 9.4

Middle school 147 (13.0%) 4.2 � 2.9 42.2 � 9.8 46.6 � 7.7

High school 266 (23.5%) 4.3 � 2.8 41.1 � 10.9 44.9 � 8.2

University 159 (14.0%) 4.1 � 2.7 37.4 � 10.8 41.9 � 8.6

P-value 0.122 0.000 0.000

Comorbid disease

Yes 381 (33.6%) 4.1 � 2.9 41.1 � 10.9 45.1 � 8.8

No 753 (66.4%) 3.7 � 3.1 40.0 � 10.8 45.6 � 8.7

P-value 0.026 0.121 0.305

Disease activity

Asymptomatic 87 (7.7%) 3.2 � 3.1 33.4 � 10.7 41.0 � 9.7

Mild 386 (34.0%) 3.7 � 2.9 39.0 � 10.6 43.8 � 8.3

Moderate 475 (41.9%) 4.3 � 2.9 41.9 � 10.2 46.2 � 8.3

Severe 154 (13.6%) 4.5 � 3.2 44.1 � 11.1 47.9 � 9.2

Very severe 32 (2.8%) 3.9 � 3.1 46.7 � 9.9 47.6 � 9.9

P-value 0.000 0.000 0.000

AS, ankylosing spondylitis; PsA, psoriatic arthritis; RA, rheumatoid arthritis; STAI-S, State-Trait Anxiety Inventory-state; STAI-T, State-Trait Anxiety
Inventory-trait; VAS, visual analog scale.
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anxiety are important health problems in rheumatic

diseases and may increase the disease burden.

Patients may have many concerns regarding a disease

(e.g., pain, shortened life expectancy, disability), dis-

trust toward the medical profession and anxiety regard-

ing their medications.7 Some patients have concerns

because of various beliefs regarding their medications.

Moreover, beliefs concerning medication were found to

be essentially related to drug adherence.8

With the invention of biological agents (e.g., anti-

tumor necrosis factor [TNF], other cytokines, and T-

and B-cell-targeted therapies), there have been many

important advances in the treatment of rheumatic dis-

ease in the past 10 years.9 These new drugs can decrease

pain and control disease activity and improve the qual-

ity of life and functionality.10,11 In addition, they may

aid in reducing the frequency of anxiety and mood dis-

orders, increase the positive outlook on life, and

improve the patient’s social life and work productiv-

ity.2,12,13 However, there is also a risk of serious adverse

effects (e.g., the reactivation of tuberculosis and severe

infections), and although it remains controversial, there

is an increased theoretical risk of malignancy.14–16

Because of medico-legal rules in our country,

informed consent forms, which contain the list of

potential side effects, must be signed by patients while

initiating biological agents and at regular intervals dur-

ing treatment. Although the objective of this consent

form is to inform patients regarding the potential side

effects, patients often commence treatment with anxi-

eties regarding side effects before experiencing any of

the positive effects of the drug. Furthermore, patients

may sometimes refuse to use the medication. Ribeiro

et al.17 observed that among all the patients studied,

depression, anxiety and suicidal ideation levels were

high in patients with rheumatoid arthritis (RA) who

were taking biological disease-modifying antirheumatic

drugs (DMARDs).

This study aimed to determine the level and preva-

lence of drug-related anxiety in patients treated with

biological agents and to gain information regarding the

related causes.

MATERIALS AND METHODS

This multicenter study included 1134 individuals who

had RA, ankylosing spondylitis (AS), psoriatic and

enteropathic arthritis, Behc�et’s disease, or other rheu-

matic diseases and who were using biological agents

(e.g., adalimumab, etanercept, infliximab, golimumab,

rituximab, abatacept, anakinra or tocilizumab) for at

least 3 months from six different rheumatology centers.

Patients who were accepted were informed regarding

the study, and written informed consent was obtained

Table 2 Patient thoughts and beliefs about the biological

agents

Thoughts

regarding

biological

agents

Agree

n (%)

Undecided

n (%)

Disagree

n (%)

I am worried

about the long-

term side

effects of the

drug

721 (63.6%) 167 (14.7%) 246 (21.7%)

I do not want

to use this drug

because of its

side effects

375 (33.1%) 235 (20.7%) 524 (46.2%)

I think I’m

vulnerable to

infections

625 (55.1%) 170 (15%) 339 (29.9%)

There are no

other treatment

options that

can be used for

my disease

544 (48%) 349 (30.9%) 241 (21.3%)

I am afraid if I

cannot get the

drug anymore

651 (57.4%) 142 (12.5%) 341 (30.1%)

Sometimes I

hide the side

effects of the

drug from my

doctor

187 (16.5%) 79 (7%) 868 (76.5%)

I would like to

get more

information

about the drug

813 (71.7%) 119 (10.5%) 202 (17.8%)

Too much

information

about the side

effects of drugs

worries me

555 (48.9%) 161 (14.2%) 418 (36.9%)

I want to use

this drug

894 (78.9%) 140 (12.3%) 100 (8.8%)

My current

health is

related to my

drug

1005 (88.6%) 73 (6.4%) 57 (5.0%)

My drug has

more benefits

than side

effects

909 (80.2%) 107 (9.4%) 118 (10.4%)
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from each participant. The local ethics committee

approved the study.

Demographic characteristics, such as age, gender,

working and marital status, education level, and infor-

mation regarding the disease (e.g., disease duration),

commencement date of the biological agent, and drugs

formerly used (if available) were recorded.

A global assessment of the disease activity was deter-

mined according to a five-level grading scale (1, asymp-

tomatic; 2, mild; 3, moderate; 4, highly active; and 5,

very highly active) and using a 10-cm visual analog

scale (0, none; 10, very much) by follow-up physicians.

Thoughts and concerns regarding the drug and its

side effects were assessed by multiple choice questions

(questions about side effects were obtained from the

informed consent form, which contains the list of

potential side effects, must be signed by patients while

initiating biological agents and at regular intervals dur-

ing treatment) and a closed-ended questionnaire with

answers that included agree, undecided and disagree.

The feelings of patients when the drug was first admin-

istered and the details that patients wished to know

regarding the drug were gathered using open-ended

questions.

Concern levels regarding the possible side effects of

the drug were determined using a 10-cm visual analog

scale (0, none; 10, very much). Anxiety levels of

patients were assessed using the Turkish version of the

self-assessment questionnaire State-Trait Anxiety Inven-

tory (STAI) Form TX-1. STAI was developed by Spiel-

berger et al. in 1970 and adapted to Turkish

populations by LeCompte et al. in 1976 and confirmed

for reliability and validity by Oner in 1977.18 STAI is a

40-item questionnaire and in two parts, state and trait.

The State STAI (STAI-S) consists of 20 questions (be-

tween 1–20 items) and determines how the individual

felt in specific conditions at a specific time. The Trait

STAI (STAI-T) consists of 20 questions (between 21–40

items) and determines how they feel in general. Each

item was rated using a 1–4 scale, which are: 1, none; 2,

some; 3, a lot of; and 4, entirely, for every question. The

score taken from each scale ranges between 20–80.
Higher scores indicate higher levels of anxiety. The

internal consistency alpha coefficients of the State por-

tion range from 0.86 to 0.92.18,19

The drug adherence status was assessed and identified

as active concordance, passive concordance, resistance

or clearly rejecting. The patients were also questioned

regarding whether they had sufficient information

about the drug they had been using and the source of

the information they had obtained.

The SPSS software for Windows (version 22.0; IBM,

Armonk, NY, USA) was used for the analyses. Descrip-

tive statistics are given as the mean � SD and fre-

quency (percentage). Kolmogorov–Smirnov test was

used for defining the distribution of the variables.

Analysis of variance was used to compare the variables

between groups. The correlation between the variables

was tested using Spearman’s correlation coefficients. A

P-value of < 0.05 was considered to be statistically

significant.

RESULTS

A total of 1134 patients (612 female [54%] and 522

male [46%]) were enrolled. The mean age was

43.5 � 13.2 years. Patients were using biological agents

(e.g., adalimumab, etanercept, golimumab, infliximab,

rituximab, abatacept, tocilizumab and anakinra) with

diagnoses of RA (n = 429, 37.8%), AS (n = 561,

49.5%), psoriatic arthritis (n = 70, 6.2%), Behc�et’s dis-
ease (n = 8, 0.7%) and other rheumatic diseases

(n = 66, 5.8%). The mean duration of disease was

109.70 � 85.28 months and mean biological drug

usage duration was 39.92 � 29.72 months. Socioeco-

nomic status such as empolyment and education, and

Table 3 Correlation between anxiety levels and demographic data

STAI-T STAI-S Drug-related concern

r P r P r P

Age 0.069 0.021 0.016 0.594 �0.052 0.082

Disease duration 0.033 0.274 �0.099 0.001 0.062 0.038
Biological agent usage duration 0.036 0.222 �0.017 0.562 0.054 0.069

Total drug number except biological agent 0.092 0.002 0.057 0.057 0.010 0.728

Drug-related anxiety 0.297 0.000 0.302 0.000 – –
Disease activity 0.224 0.000 0.246 0.000 0.130 0.000

STAI-S, State-Trait Anxiety Inventory-state; STAI-T, State-Trait Anxiety Inventory-trait. The statistically significant values have shown as bold.
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the severity of the disease reported by the patients, were

questioned (Table 1).

Concern regarding biological drugs was reported by

82.2% of patients (n = 931). The mean anxiety level

was 3.9 � 3.0, mean STAI-S (state) score was

40.7 � 10.9, and STAI-T (trait) score was 45.2 � 8.8.

Moreover, only 17.8% of patients did not have con-

cerns regarding biological agents. The most common

causes of concern were as follows: side effects, 59.5%;

addiction risk to the drug, 22.9%; possible effect on

reproductive functions, 10.1%; ideas that biological

agents can interact with other drugs used by patients,

9.3%; and fear of injection, 7.6%.

Concerns regarding the side effects included: the risk

of cancer (40.1%); tuberculosis reactivation (30.7%);

infection (11.6%); allergy (7.6%); heart failure (6.5%);

neurological disorders (6.0%); and a decrease in blood

parameters (3.7%). The patients’ thoughts and beliefs

regarding biological agents are presented in Table 2.

Higher anxiety levels were observed in patients with

negative feelings than those with positive (n = 0.001)

or neutral (n = 0.001) feelings. Compared with other

patients, those who experienced side effects had higher

anxiety levels, and this difference was statistically signif-

icant (n = 0.001). STAI-T and STAI-S scores were fairly

correlated with drug-related concern levels (P = 0.001,

r = 0.297 and P = 0.001, r = 0.302, respectively). In

patients with high drug-related concern levels, either

state or trait anxiety levels were high.

There was a weak correlation between anxiety scores

and disease activity and also drug-related concerns

(P < 0.05). In addition, there was no correlation

between anxiety levels and disease duration, biological

agent usage duration, and some other non-biological

agents (P > 0.05) (Table 3).

There was no significant relationship between the

patients’ concordance to treatment and anxiety scores

(P > 0.05). Anxiety scores and drug-related concern

levels were high in patients who had a habit of reading

drug leaflets (P < 0.05). In addition, patients who

tended to discontinue drugs without consulting with

physicians had high anxiety levels (P < 0.05). Patients

also indicated concerns related with biological agents,

and those who had anxiety regarding the side effects,

addiction risk, cancer and tuberculosis risk, had high

anxiety levels and scores (P < 0.05). Moreover, anxiety

levels and STAI-S scores were significantly high in

patients who believed that biological agents may affect

their reproductive function (P < 0.05). Patients who

have a history of adverse effects with biological agents

and have knowledge regarding other patients who

experienced side effects had high anxiety levels and

scores (P < 0.05). Table 1 shows the differences

between the groups regarding drug-related concerns

and demographic and other characteristics of our study

groups.

DISCUSSION

Accompanying anxiety may be a significant comorbid

condition of chronic rheumatic diseases because they

are associated with severe pain and affect the general

quality of life. Anxiety may be associated with the dis-

ease itself, but it can also be related to concerns regard-

ing the treatment.8 This study aimed to determine the

severity of anxiety and causes of drug-related concerns

in patients using biological agents because of various

chronic rheumatic diseases. In our study, we found that

although most patients had concerns regarding poten-

tial side effects of biological agents, anxiety levels

related to these side effects were not high. The majority

of patients indicated that they were willingly using the

drug, despite the worrying side effects, and that they

owe their current health condition to their medications.

The major reason for concerns regarding the biologi-

cal agents was the potential side effects, which were sta-

ted in the informed consent. Furthermore, some

patients were concerned regarding the beliefs that the

drugs may cause an addiction and have a potentially

negative impact on reproductive functions. Cancer risk

was the most common cause of drug-related concerns.

Arkell et al.20 also reported that concerns regarding can-

cer were common among patients and the patients saw

themselves as having an ongoing risk of cancer while

using anti-TNF drugs.

Although the potential side effects of the drugs can

cause anxiety, patients wanted to receive more informa-

tion regarding the beneficial and adverse effects of their

drugs.21 Ziegler et al.22 reported that 76.2% of patients

wished to receive information regarding all the possible

adverse effects of the drugs. In the same study, 73.4% of

the patients opined that their physician was never justi-

fied in withholding any information. O’Brien et al.23

found that the most likely cause of adverse drug reac-

tions was attributed to insufficient information regard-

ing the drug administered to the patients. In our study,

the patients desired to obtain more information regard-

ing the drugs, but they also stated that too much infor-

mation regarding the side effects would cause

apprehension. The additional information most often

requested by the patients was how long the treatment

would continue. Studies also revealed that most
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patients want only limited information regarding the

side effects of the drugs. Arkell et al.20 found that the

desire to obtain information regarding anti-TNF drugs

was related to diversity, and many participants stated

that they required a balance between too little and too

much knowledge.

In our study, we found high drug-related anxiety

levels in patients who had a habit of reading the drug

leaflet (P < 0.05). The drug leaflet reading rate was

reported to be 51.5% in a previous study; 34.9% of

patients who read the leaflet experienced an increase in

anxiety and drug adherence was observed to decrease

by 9.7%. After reading the drug leaflet, many patients

choose to search for other sources of information.24 In

our study, although the majority of patients reported

that they had received basic information regarding the

beneficial and adverse effects of the drug from the doc-

tor, some patients reported that they also referred to

information outside of the healthcare team. The pri-

mary preferred information source apart from the

healthcare team was the informed consent form that

was signed every 3 months. However, the explanation

of potential complications or side effects to patients

may induce a nocebo effect, which is the mirror phe-

nomenon of the placebo effect, and negative expecta-

tions may cause exacerbations of symptoms.25 The

informed consent that is used in our country, which is

an ethical and legal requirement for the prescription of

biological agents, mainly specifies the potential side

effects; however, the positive effects on disease activity,

pain, and the quality of life are not mentioned.26

Concerns regarding these drug-related side effects can

also affect the patient’s concordance to treatment and

their willingness to start and continue the treatment.8,20

Many patients are concerned regarding the potential

toxicity of the drugs. However, the deterrence of poten-

tial risks were observed to decrease the experience of

adverse effects.27 Fraenkel et al.27 reported that patients

who experienced adverse events are more inclined to

accept the major toxicities of DMARDs compared with

those who did not have any experience. However, in

our study, patients who experienced drug-related

adverse events had higher anxiety levels and STAI-T

scores than those who did not experience adverse events

(P < 0.05). Moreover, the majority of drug-related side

effects reported by patients were not related to the drug.

Thus, patients who are more concerned regarding the

drugs may be more prone to attribute any physical

symptoms as the side effects of the drugs.

Mood and anxiety disorders often accompany RA, and

psychiatric disorders are less common in patients with

RA who use anti-TNF drugs than those who do not use

anti-TNF drugs. TNF-a appears to be associated with

many psychiatric disorders, particularly with depression,

in patients with RA. Anti-TNF drugs may decrease anxiety

and depressive symptoms by affecting the increased

release of TNF-a-induced neurotransmitter or functional

changes.2 Moreover, a positive correlation between anxi-

ety and depression and interleukin (IL)-6, IL-8 and TNF-

a was observed in patients with colorectal cancer. Circu-

lating proinflammatory cytokines may play roles in anxi-

ety and depression pathogenesis.28 Tuglu et al.29

observed significantly higher serum TNF-a levels in

patients with major depressive disorders than in control

subjects. In addition, after an anti-depressant therapy,

TNF-a levels were observed to be decreased to similar

levels as the control group. Arisoy et al.30 suggested that

TNF-a inhibitors appeared to have potential anti-depres-

sant effects; this appears to be independent from their

anti-inflammatory effect. Based on this information,

patients who use anti-TNF drugs can be expected to have

less anxiety than patients who do not use the drugs; how-

ever, drug-related concerns can reduce this impact.

State-Trait Anxiety Inventory, a self-reported scale

developed by Spielberg, aims to assess state and trait

anxieties, and indicates the intensity of the anxiety, and

distinguishes between state and trait anxieties.31 State

anxiety is related to the anxiety experienced at a certain

time, whereas trait anxiety is the tendency toward feel-

ing anxious.32 High scores are associated with higher

anxiety levels. However, there is no determined and val-

idated cut-off score for STAI, and several studies have

used various different cut-off scores. For example,

Devier et al.33 used 30 as the reference, while Kvaal

et al.34 used 39/40 values as the reference.

In our study, the average STAI-S score was 40 and the

average STAI-T score was 45 in patients treated with

biological agents. When compared with the studies by

Parker et al.35,36 the average anxiety levels in our study

was higher than in general patients with RA (33/36)

but lower than in patients with RA having depression

(46/48).

This study has further limitations to be considered.

One of the limitations of this study was that anxiety

levels were not compared between the age-matched

healthy controls and patients who were treated with

conventional DMARDs. Additionally, patients in whom

biological agents were previously initiated but their

treatment was suspended because of various reasons

were not included in the study. Although the general

evaluation questionnaire was used for anxiety assess-

ment, an extensive diagnostic assessment for detecting
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anxiety disorders was not performed. The disease activ-

ity indices specific to each disease could not be used

because the patient populations were different from

each other. Disease activity was determined by a single

method (VAS) based on physician assessment.

In conclusion, potential side effects of biological

agents that are used in rheumatology practice may

increase patient anxiety levels. Most anxiety disorders

substantially increase the risk of secondary depres-

sion.37 Therefore, determining anxiety symptoms in

patients with a rheumatic disease treated with biologi-

cal agents may help in preventing the progression to

depression. Awareness of concerns, anxiety and expecta-

tions regarding the drug therapy is important to

increase drug adherence and the effectiveness of treat-

ment. Providing detailed information regarding the

most common causes of drug-related concerns (i.e.,

cancer and tuberculosis risk in our study) may signifi-

cantly reduce the patient anxiety. Information obtained

from this study may help in increasing knowledge

regarding the patient concerns about treatment with

biological agents, thereby enabling a more careful

assessment of anxiety in new patients who start biologi-

cal treatment. This will help in establishing more effec-

tive communications with patients and increasing

patients’ confidence in their physicians.
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