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This was a 1-year prospective observational study of the health-related quality of

life (HRQoL) of moderate to severe crohn’s disease (CD) patients in Iran. Patients’

HRQoL were measured using the EQ-5D 3L, EQ-VAS, and IBDQ-9 tools. HRQoL

among CD patients were compared using the T-test, Mann–Whitney, Chi-square,

and Fisher’s exact tests. To discover factors influencing patients’ HRQoL, multivariate

linear regression and multivariate logistic regression tests were utilized. The study

included 222CD patients, with a mean age of 34.67 and mean disease duration of

7.32 years. The dimensions with the worst reported “relatively or extreme problems”

were P/D: 77.5% and A/D: 63.1%. Employment, having “other chronic diseases,” and

ADA consumption were the most important independent predictors of HRQoL in CD

patients, [β = 0.21 (EQ-5D index), β = 19.61 (EQ-VAS), β = 12.26 (IBDQ-9), OR: 0.09

(MO), OR: 0.12 (UA), OR: 0.21 (P/D), OR: 0.22 (A/D)], [β = −0.15 (EQ-5D index), β =

−5.84 (IBDQ-9), β = −11.06 (EQ-VAS), OR: 4.20 (MO), OR: 6.50 (UA)], and [OR: 2.29

(A/D)], respectively. Unemployment, presence of “other chronic conditions” had the

greatest negative impact on HRQoL of CD patients. There were significant di�erences

in the probability of reporting “relatively or extreme problems” in the SC and A/D

dimensions between patients using adalimumab (ADA) and infliximab (IFX).
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Introduction

CD is an inflammatory disease that can affect any part of the digestive tract, including

the mouth, anus, and esophagus. Diarrhea, abdominal pain, anal hemorrhage, and weight

loss are among the digestive symptoms of CD, as is skin lesions beyond the gastrointestinal

tract. CD is characterized by recovery and recurrence periods (1, 2). According to the World

Gastroenterology Organization, CD incidence is 29 out of every 100,000 people in the Middle

East, while its incidence is 5 per 100,000 (3).
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Surgical admissions, living with a stoma and short bowel

syndrome followed by removing an extensive portion of the intestine,

and indirect expenses such as lost income, productivity, and leisure

time are all linked to HRQoL in CD patients (4).

HRQoL shows a disease’s functional influence and is one of the

most critical issues in chronic diseases (4). Clinical, psychological,

socio-demographic, and treatment-related aspects are all important

drivers of HRQoL in CD illness (5, 6). Although disease activity

is an important determinant of HRQoL in CD disease, even

asymptomatic individuals have lower HRQoL than the general

population, demonstrating the importance of other factors in CD

patients’ HRQoL (7, 8). A detailed grasp of the above-mentioned

effects on HRQoL can play a significant role in clinician decisions,

particularly when deciding between two therapeutic procedures with

the same clinical impact or while treating asymptomatic patients

(9). The Crohn’s Disease Activity Index (CDAI) is commonly used

in clinical trials to quantify the clinical activity of CD disease,

but it cannot adequately measure disease burden (10). As a result,

evaluating the repercussions of this condition requires more than

only monitoring clinical activity. It is also critical to determine

patients’ HRQoL (11).

According to a study of the literature, the majority of HRQoL

research has been conducted on CD patients in western countries.

As a result, their findings cannot be applied to CD patients of

other nations. Because those countries’ health-care structures, as

well as their cultural traits and CD-coping mechanisms, differ from

other regions (12, 13). Studies have shown that the prevalence and

incidence of inflammatory bowel disease (IBD) in Iran, especially in

the last two decades has increased significantly (14, 15). According to

our best knowledge, no study assessing the HRQoL of CD patients

has been undertaken in Iran. As a result, the purpose of this study

was to assess the HRQoL in patients with moderate to severe CD

who are using IFX or ADA and relationship between socioeconomic

variables and patients’ HRQoL in Iran. Furthermore, the utility scores

of patients’ health status can be retrieved and employed in economic

evaluation studies utilizing the tool (EQ-5D) used in this study.

Methods

Subjects and study design

This prospective and observational study was carried out in

Bushehr, Fars, and Yazd provinces between July 2019 and January

2021. The study included severe and moderate CD patients who were

treated with IFX or ADA and were followed for a year. The following

were the inclusion criteria. (1) Severe and moderate CD patients

who were using IFX or ADA at the start of the study (2) Patients

who have a file for the specified drugs in their place of residence’s

Social Security Insurance Office or Iranian Health Insurance Office

(these two insurance funds are the largest insurance fund in Iran and

cover more than 90% of the population of Iran). In addition, they

were diagnosed with severe or moderate CD illness by a clinician

using the Harvey-Bradshaw criteria and were prescribed IFX or ADA.

According to the Harvey-Bradshaw index, instances with a score

between 8 and 16 are classified as moderate CD patients, and cases

with a score greater than 16 are classified as severe CD patients. It

should be noted that in order to acquire IFX or ADA medication in

Iran, CD patients must first produce medical documentation, which

includes a report confirming the disease from a gastroenterologist,

as well as a prescription to refer to the insurance office and register.

3. Additionally, patients with a valid address and phone number on

file at the relevant insurance office and 4. The research comprised

patients who were willing and eager to participate in the study. The

following are the exclusion criteria: (1) Patients who changed their

treatment for any reason throughout the 1-year observation period.

(2) Patients who died during their 1-year monitoring period. (3)

Patients who were unable to participate in the study due to a variety

of factors (lack of access, unwillingness to participate in the study). In

this study, stratified random sampling was performed.

Procedure for collecting the data

After the necessary coordination, complete access to the

computerized records of all CD patients became feasible. Then, for

all CD patients using IFX and ADA, a list of their characteristics,

addresses, and clinical features, such as disease severity, was retrieved,

and sampling was performed. After explaining the research objectives

and obtaining their consent to participate in the study and ensure

the use of ADA and IFX, the patients were contacted. Necessary

information such as the type and severity of the disease, address,

telephone number, and drugs consumed were recorded. Patients

were called again at the ending of the 12-month period, and data

collection tools were provided to them. Because of the coronavirus

disease (COVID-19) pandemic, this study tool was distributed as an

online questionnaire to patients’ cellphone numbers via WhatsApp,

and they were asked to answer to the needed information. For

patients who were illiterate or did not have a WhatsApp number,

the link to the online questionnaire was supplied to their spouse

or children, and following the necessary training, others around

the patient were instructed to ask the survey questionnaires of the

patient and record the considered answer. The questionnaire had a

statement that included the study’s objectives as well as informed

consent to participate in the study, and patients started the main

portion of the questionnaire after verifying these statements. The Iran

University of Medical Sciences’ ethical committee has approved this

study (IR.IUMS.MEDICINE.REC.1398.222).

Measures

In addition to the patients’ electronic records, data was collected

using a specially created online questionnaire with three sections.

Socio-demographic and clinical history section
Some information was gathered in this part. These data

included patients’ socio-demographic and clinical history, such

as residence, age, marital status, history of smoking and alcohol

consumption, education, supplemental insurance, gender, type

of disease, history of surgery in the previous year, duration

of disease, medication used, employment status, and history of

hyperthyroidism, hypertension, diabetes, asthma, malnutrition, and

“other chronic diseases”.
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EuroQol 5-dimensions 3-levels authorized Persian
questionnaire

The EuroQol 5-dimensional 3 level (EQ-5D 3L) questionnaire

was used to assess patients’ health status. The questionnaire is made

up of five questions, each measuring one of the five components

of HRQoL. Mobility (MO), Self-Care (SC), Usual Activities (UA),

Pain/Discomfort (P/D), and Anxiety/Depression (A/D), are among

these dimensions. In this study, the Iranian value set retrieved by

Goudarzi et al. (16) using the time trade-off (TTO) method was used.

EQ-5D scores range from−0.113 (most extremely impairment across

all five dimension) to 1 (no problems in any dimension) (16).

The EQ-5D-3L also has an easy-to-use analog scale (EQ-VAS). It

assesses an individual’s perception of the quality of life on a scale of 0

to 100. The best possible condition of health is one hundred, whereas

the poorest possible state of health is zero. This data can be used

to calculate the quantitative amount of health outcomes acquired by

respondents (17). The Persian versions of the EQ-5D 3L and EQ-VAS

have been reported to have acceptable number and percentage (18).

Inflammatory Bowel disease questionnaire-short
form

It is a unique questionnaire that assesses IBD patients’ quality

of life in relation to their health. Casellas et al. created the initial

edition of the Inflammatory Bowel disease questionnaire-short form

(IBDQ-9) questionnaire based on the original version of the IBDQ

(19). Through 9 items, this questionnaire assesses patients’ quality

of life in four dimensions: gastrointestinal, systemic, emotional, and

social issues. Each item is graded on a scale of 1 (worst condition)

to 7 (best condition). The total score ranges from 9 to 63, with a

higher number indicating a better quality of life (20). The Persian

version of the IBDQ-9 has been reported to have acceptable validity

and reliability (20).

The clinical significance at the stated significance level was

evaluated using the minimal clinically important difference (MCID)

of thementioned techniques. TheMCID is the smallest number of the

difference between the scores that is considered clinically meaningful.

And this figure is based on a survey of the literature. The MCID

EQ-5D index and EQ-VAS score are 0.08 and 10, respectively (21, 22).

Statistical evaluation

Quantitative data are expressed as means and standard

deviations, while qualitative factors are expressed as number and

percentage. The t-test was performed to compare the EQ-5D index,

EQ-VAS, and IBDQ-9 scores in patients. To compare the ratio of

five dimensions of health in patients, the Fisher’s exact and Chi-

square tests were utilized. Levels two and three of the EQ-5D were

integrated and classified as “no problem” or “relatively or extremely

problemes” in all five domains of health. To identify determinants of

the EQ-5D Index, EQ-VAS, and IBDQ-9 Score, multivariate linear

regression was performed. The defaults and requirements of the

linear regression approach were examined using normality, linearity,

and homoscedasticity, and all hypotheses were established for

testing. To enter variables into the model, the Backward Elimination

approach was utilized. Multivariate logistic regression was used

to calculate odds ratios (ORs) and 95% confidence intervals for

determinants of EQ-5D-3L dimensions. All statistical tests were

adjusted bilaterally, and the significance threshold was set at 0.05.

R3.6.3 software was used for all testing.

Results

In total, 254CD patients were contacted and 222 individuals

agreed to participate in the study. Table 1 summarizes the

demographic and clinical features of the patients. The Mean ± SD

age and disease duration of the patients was 34.67 ± 12.01 and 7.318

± 5.04 years, respectively. According to the results, more than half

of the participants were male (53.6%), married (59.9%) and urbanite

(73.3%). Also, 35.6% of patients were employed and 49.1% of them

had university education. Moreover, 13.9% of patients had a history

of surgery in the past year. Of the 222 patients, 83 patients were taking

IFX, and 139 patients were taking adalimumab.

EQ-5D dimensions and HRQoL scores of
EQ-5D index

According to the MO, SC, UA, P/D, and A/D dimensions,

33.8, 14.9, 36.0, 77.5, and 63.1% of patients, respectively, reported

“relatively or extreme problems” (Table 2). The percentage of users

reporting “relatively or extreme problems” in the SC dimension was

24.1 in IFX users and 9.4 in ADA users, which were significantly

different. The percentages of IFX and ADA users reporting “relatively

or extreme problems” in the A/D dimension were 54.2 and 68.3,

respectively, which were significantly different (Table 2). The mean

and standard deviation of the EQ-5D index were 0.70 and 0.20,

respectively, among all patients. This score was 0.56 ± 0.25 in

CD patients with “other chronic diseases” and 0.40 ± 0.16 in

malnourished CD patients, which was statistically and clinically

significantly different from the 0.72 ± 0.19 in CD patients without

“other chronic diseases” and 0.71 ± 0.20 in malnourished CD

patients, respectively (P < 0.05). This measure was 0.69 ± 0.22 in

IFX users and 0.71± 0.19 in ADA users, but there was no statistically

significant difference (Table 3).

HRQoL scores of IBDQ-9

The mean and standard deviation of all patients’ IBDQ-9 scores

were 39.14± 11.46. This score was 34.58± 12.11 among unemployed

individuals, which was significantly lower than in other patients.

Urban inhabitants scored 40.15± 11.32, which wasmuch higher than

rural dwellers’ score of 36.68 ± 11.39. Patients with more than 12

years of education had a substantially higher score (42.38 ± 11.60)

than those with less than 12 years of education. Patients who were

malnourished had a substantially lower score (30.63 ± 10.46) than

those who were not malnourished (39.46 ± 11.40) (P < 0.05). IFX

using had an index of 38.39 ± 12.23 and ADA using had an index of

39.59± 11.00, with no statistically or clinically significant differences

(Table 3).
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TABLE 1 Socio-demographics and clinical characteristics of CD patients.

Variables Characteristics Mean ±

SD/number
(percent)

Number 222

Age (years) 34.67± 12.01

Disease duration (years) 7.318± 5.04

Gender Male 119 (53.6)

Female 103 (46.4)

Marital status Single/widowed/divorced 89 (40.1)

Married 133 (59.9)

Employment status Housewives 58 (26.1)

Disabled/retired 12 (5.4)

Unemployed 45 (20.3)

Student 28 (12.6)

Employed 79 (35.6)

Residence Village 59 (26.7)

Urban 162 (73.3)

Level of education <6 years 20 (9.0)

6–12 years 93 (41.9)

>12 years 109 (49.1)

Supplementary insurance Yes 90 (40.5)

No 132 (59.5)

Tobacco use Yes 32 (14.4)

No 190 (85.6)

Alcoholic beverages use Yes 18 (8.1)

No 204 (91.9)

Surgery in 1 past year Yes 31 (13.9)

No 191 (86.1)

Hypertension Yes 10 (4.5)

No 212 (95.5)

Diabetes type 2 Yes 8 (3.6)

No 214 (96.4)

Malnutrition Yes 8 (3.6)

No 214 (96.4)

Hypothyroidism Yes 7 (3.2)

No 215 (96.8)

Asthma Yes 2 (0.09)

No 220 (99.1)

Other chronic disease Yes 25 (11.3)

No 197 (88.7)

Main drug Infliximab 83 (37.39)

Adalimumab 139 (62.61)

Values are presented as mean± standard deviation or number (percent).

HRQoL scores of EQ-VAS

The mean and standard deviation of all patients’ EQ-VAS

scores were 62.20 ± 19.87. This score was 60.05 ± 19.60 among

married individuals, which was considerably lower than the 65.42

± 19.94 in single, widowed, or divorced individuals (P-value; 0.04).

Unemployed individuals had a substantially lower score of 52.51 ±

20.59, whereas patients with a minimum of 12 years of education

had a significantly higher score of 68.66 18.07 (P < 0.001). The

difference in scores between CD patients without malnutrition (62.86

± 19.75) and malnourished patients (44.75 ± 15.55), as well as

between CD patients with “other chronic diseases” (51.44 ± 19.72)

and CD patients without “other chronic diseases” (63.57 ± 19.52),

was statistically and clinically significant (P < 0.001). Finally, the

results indicated that there was no statistically significant difference in

the EQ-VAS scores of patients receiving IFX (62.49 ± 21.72) against

those receiving ADA (62.04± 18.76) (Table 3).

Factors association with the EQ-5D index

Employees b = 0.21, students b = 0.15, and persons with “other

chronic conditions” b= −0.15 all suggested a significant relationship

with the EQ-5D Index (P < 0.001; Table 4). Other variables exhibited

no correlation with the EQ-5D Index.

Factors association with the IBDQ-9

Multivariate linear regression analysis revealed a positive and

significant connection between housewives b = 4.19 and IBDQ-9.

Additionally, employees b = 12.26 and students b = 4.38 showed a

significant positive association with IBDQ-9, but those with “other

chronic conditions” b = −5.84 had a significant negative link with

IBDQ-9 (P-value; 0.009; Table 4). Other variables did not have a

statistically significant link with the IBDQ-9.

Factors association with the EQ-VAS

Multivariate linear regression analysis revealed a positive and

significant relationship between housewives b = 6.94, employees

b = 19.61, and students b = 12.83 and the EQ-VAS (P < 0.05).

Additionally, individuals with “other chronic conditions” b=−11.06

exhibited a statistically significant association with the EQ-VAS

(P-value; 0.002; Table 4). Other variables did not have a statistically

significant relationship with the EQ-VAS.

Factors association with the EQ-5D
dimensions

According to multivariate logistic regression analysis, the

probability of reporting “relatively or extreme problems” in the MO

dimension was significantly higher in employees (OR = 0.09) and

students (OR = 0.50) compared to unemployed people, and in
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TABLE 2 Percentages of patients with “relatively or extreme problems” in each of the five dimensions of EQ-5D stratified by socio-demographic and clinical

characteristics.

Variables Categories Percentage with “relatively or extreme problems” (%)

Mobility Self-care Usual
activity

Pain/discomfort Anxiety/
depression

Overall 33.8 14.9 36.0 77.5 63.1

Gender Female 36.9 18.4 38.8 80.6 72.8

Male 31.1 11.8 33.6 74.8 54.6∗

Age (years) Mean± SD 37.7± 12.60∗ 37.0± 11.8 34.6± 10.96 35.3± 11.83 34.6± 11.11

Disease duration(years)

Mean± SD

7.84± 5.41 6.73± 5.45 6.89± 4.31 7.63± 5.21 7.68± 5.08

Marital status Married 38.3 18.0 38.3 82.0 68.4

Single/widow/divorced 27.0 10.1 32.6 70.8 55.1∗

Employment status Housewives 39.7 29.3∗ 39.7 87.9 70.7

Disabled/retired 41.7 16.7 25.0 75.0 50.0

Unemployed 51.1∗ 17.8 64.4∗ 86.7 80.0∗

Student 7.1 3.6 21.4 57.1 42.9

Employed 27.8 6.3 24.1 72.2 57.0

Residence Urban 27.8 13.6 30.9 75.9 64.2

Village 49.2∗ 18.6 50.8∗ 81.4 59.3

Levels of Education <6 years 55.0 45.0 40.0 90.0 50.0

6–12 years 46.2 15.1 49.5 87.1 77.4∗

>12 years 19.3∗ 9.2∗ 23.9∗ 67.0∗ 53.2

Supplementary insurance Yes 31.1 8.9 28.9 74.4 60.0

No 35.6 18.9∗ 40.9 79.5 65.2

Tobacco use Yes 28.1 9.4 34.4 71.9 50.0

No 34.7 15.8 36.3 78.4 65.3

Alcoholic beverages use Yes 38.9 16.7 27.8 83.3 72.2

No 33.3 14.7 36.8 77.0 62.3

Surgery in 1 past year Yes 45.6∗ 19.1 48.5∗ 80.9 57.4

No 28.6 13.0 30.5 76.0 65.6

Hypertension Yes 30.0 20.0 40.0 70.0 60.0

No 34.0 14.6 35.8 77.8 63.2

Diabetes type 2 Yes 50.0 25.0 50.0 100.0 100.0∗

No 33.2 14.5 35.5 76.6 61.7

Malnutrition Yes 87.5∗ 50.0∗ 75.0∗ 87.5 100.0∗

No 31.8 13.6 34.6 77.1 61.7

Hypothyroidism Yes 28.6 14.3 42.9 85.7 71.4

No 34.0 14.9 35.8 77.2 62.8

Asthma Yes 50.0 50.0 50.0 50.0 50.0

No 33.6 14.5 35.9 77.7 63.2

Other chronic disease Yes 64.0∗ 28.0 72.0∗ 96.0∗ 64.0

No 29.9 13.2 31.5 75.1 62.9

Drug use Infliximab 34.9 24.1∗ 41.0 73.5 54.2∗

Adalimumab 33.1 9.4 33.1 79.9 68.3

∗P value <0.05.
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TABLE 3 Mean and standard deviation of EQ-5D index, IBDQ-9 Score and EQ-VAS stratified by socio-demographic and clinical characteristics.

Variables Categories EQ-5D 3L index
(mean ± SD)

EQ-VAS
(mean ± SD)

IBDQ-9 score
(mean ± SD)

Overall 0.70± 0.20 62.20± 19.87 39.14± 11.46

Gender Female 0.67± 0.19 61.09± 19.37 39.50± 10.91

Male 0.72± 0.20 63.16± 20.32 38.83± 11.95

Marital status Married 0.68± 0.20 60.05± 19.60∗ 38.06± 10.41

Single/widow/divorced 0.73± 0.19 65.42± 19.94 40.75± 12.77

Employment status Housewives 0.65± 0.20 57.59± 19.43 37.88± 8.44

Disabled/retired 0.71± 0.28 60.75± 22.57 40.00± 9.66

Unemployed 0.59± 0.19∗ 52.51± 20.09∗ 34.58± 12.11∗

Student 0.82± 0.15 74.50± 15.97 47.75± 9.74

Employed 0.76± 0.16 66.99± 17.52 39.48± 12.30

Residence Urban 0.72± 0.18 63.77± 18.76 40.15± 11.32∗

Village 0.66± 0.24 58.12± 22.39 36.68± 11.39

Levels of education <6 years 0.61± 0.25 54.15± 20.60 38.20± 10.35

6–12 years 0.63± 0.18 56.37± 19.47 35.55± 10.48

>12 years 0.77± 0.17∗ 68.66± 18.07∗ 42.38± 11.60∗

Supplementary insurance Yes 0.73± 0.18 63.97± 18.90 39.86± 11.60

No 0.68± 0.21 61.01± 20.49 38.65± 11.39

Tobacco use Yes 0.73± 0.21 64.84± 21.27 37.75± 12.04

No 0.69± 0.19 61.76± 19.64 39.37± 11.38

Alcoholic beverages use Yes 0.69± 0.16 62.66± 19.55 37.44± 10.51

No 0.70± 0.20 62.16± 19.94 39.29± 11.55

Surgery in 1 past year Yes 0.66± 0.22 60.39± 20.50 37.32± 11.93

No 0.71± 0.19 63.00± 19.59 39.94± 11.19

Hypertension Yes 0.72± 0.20 63.40± 20.57 37.90± 11.35

No 0.70± 0.20 62.15± 19.88 39.20± 11.49

Diabetes type 2 Yes 0.61± 0.15a 56.25± 17.61 35.38± 12.55

No 0.70± 0.20 62.43± 19.95 39.28± 11.43

Malnutrition Yes 0.49± 0.16∗a 44.75± 15.55∗a 30.63± 10.46∗

No 0.71± 0.20 62.86± 19.75 39.46± 11.40

Hypothyroidism Yes 0.72± 0.18 65.71± 14.84 42.14± 8.65

No 0.70± 0.20 62.09± 20.03 39.04± 11.55

Asthma Yes 0.73± 0.38 65.00± 35.36 43.50± 17.67

No 0.70± 0.20 62.18± 19.82 39.10± 11.44

Other chronic disease Yes 0.56± 0.25∗a 51.44± 19.72∗a 34.04± 9.21∗

No 0.72± 0.19 63.57± 19.52 39.79± 11.58

Drug use Infliximab 0.69± 0.22 62.49± 21.72 38.39± 12.23

Adalimumab 0.71± 019 62.04± 18.76 39.59± 11.00

EQ-5D-3L, EuroQol 5-dimensional 3 level questionnaire; IBDQ-9, inflammatory Bowel disease questionnaire-short form; EQ-VAS, Euro-Qual visual analog scale.
∗P value <0.05.
aGreater than minimum clinically important difference (MCID).

CD patients with “other chronic diseases” (OR = 4.20) compared

to CD patients without “other chronic diseases.” There was a

significant correlation between the probability of reporting “relatively

or extreme problems” in patients with supplementary insurance (OR

= 0.41) and ADA users (OR = 0.19) compared to patients without

supplementary insurance and IFX users in the SC dimension. There
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was a significant difference in the probability of reporting “relatively

or extreme problems” in the UA dimension between housewives

(OR = 0.28), retirees/disabled (OR = 0.13), employees (OR = 0.12),

and students (OR = 0.17) compared to the unemployed, and CD

patients with “other chronic diseases” (OR = 6.50) compared to

CD patients without “other chronic diseases.” Additionally, there

was a significant relationship between the probability of reporting

“relatively or extreme problems” among employees (OR = 0.21) and

students (OR = 0.41) when compared to unemployed people in

the P/D dimension. Finally, there was a significant difference in the

likelihood of reporting “relatively or extreme problems” in the P/D

dimension between housewives (OR = 0.30), retirees/disabled (OR

= 0.22), and students (OR = 0.43) compared to the unemployed,

alcoholics (OR = 5.86) compared to non-alcoholics, smokers (OR

= 0.5) compared to non-smokers, and ADA users (OR = 2.29)

compared to IFX users (P < 0.05; Table 5). Other variables exhibited

no correlation with the EQ-5D dimensions.

Discussion

The purpose of this study was to assess the HRQoL of CD

patients, as well as the factors influencing their HRQoL using general

tools EQ-5D 3L and EQ-VAS, as well as the specific IBDQ-9. We

used EQ-5D-3L for two reasons, first using the EQ-5D-3L instrument

able us to convert the utility scores into QALY for use in economic

evaluations of new medications. Second the shorter completion time

in contrast to other generic instruments. Moreover, the IBDQ-9 is

the most common tool for measuring HRQoL in IBD patients. It is

a responsive questionnaire and brisk reflection of HRQoL changes.

This is, to the best of our knowledge, the first time this study has

been undertaken in Iran. According to the findings of our study, the

mean EQ-5D Index of all CD patients was 0.70 ± 0.20. According

to a survey of the literature, the mean score of this test in CD

patients in Spain was 0.76 ± 0.18 (23), and the median (interquartile

range) score of this measure in another study (24) was 0.816 (0.754–

0.914). Differences in the value set produced by each country (due

to differences in the type of calculation method and demographic

characteristics), as well as differences in age and gender composition,

level of education, factors related to health care systems, income, and

study design, may explain differences in EQ-5D Index scores across

studies. In Iran, the mean EQ-5D index for type 2 diabetes was 0.64

(SD, 0.27) (25), thalassemia major was 0.86 (95% CI: 0.83–0.89) (26),

ulcerative colitis 0.67 (SD, 0.16) (27), psoriasis was 0.62 (SD, 0.37)

(28), and colorectal cancer was 0.45 (SD, 0.03) (29). All CD patients

had an average EQ-VAS score of 62.20 (SD, 19.87). Other studies

found mean scores of this instrument of 66.8 (SD, 19.2) and median

(interquartile range) 60.5 (50–85) (24, 25). Many factors, including

cultural, economic, and social differences, might influence a person’s

perception and feeling in a given scenario. Our findings also revealed

that the mean EQ-5D Index and EQ-VAS score of CD patients in this

study was significantly lower than the mean score of Iran’s general

population (Supplementary Table 1). In other countries, the results

were similar (30–32). In our study, the average IBDQ-9 score of all

patients was 39.14 (SD, 11.46). In one study, themedian (interquartile

range) score of this instrument in IBD patients receiving standard

care was 38.50 (33.25–46.75), in standard care with in-person visits

technique was 42.00 (33.75–47.50), and in nurse-assisted telephone

care method was 37.50 (28.75–46.25) (25).
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TABLE 5 Variables associated with “relatively or extreme problems” in each EQ-5D 3L dimensions using multivariate logistic regression.

Variable Categories Odds ratio (95% CI)

Mobility Self-care Usual
activity

Pain/discomfort Anxiety/
depression

Employment status Unemployed 1.0 (ref.) – 1.0 (ref.) 1.0 (ref.) 1.0 (ref.)

Housewives – – 0.28 (0.12, 0.66) – –

Disabled /retired – – 0.13 (0.02, 0.64) – 0.30 (0.05, 0.98)

Employed 0.09 (0.02,0.41) – 0.12 (0.04, 0.39) 0.21 (0.08, 0.53) 0.22 (0.04, 0.39)

Student 0.50 (0.26,0.96) – 0.17 (0.07, 0.38) 0.41 (0.20, 0.84) 0.43 (0.10, 0.62)

Supplementary insurance No – 1.0 (ref.) – – –

Yes – 0.41 (0.11, 0.81) – – –

Alcoholic beverages use No – – – – 1.0 (ref.)

Yes – – – – 5.86 (1.56, 22.05)

Tobacco use No – – – – 1.0 (ref.)

Yes – – – – 0.5 (0.11,0.71)

Other chronic disease No 1.0 (ref.) – 1.0 (ref.) – –

Yes 4.20 (1.64,

10.71)

– 6.50 (2.45, 17.2) – –

Drug use Infliximab – 1.0 (ref.) – – 1.0 (ref.)

Adalimumab – 0.19 (0.08, 0.42) – – 2.29 (1.51, 5.59)

CI, confidence interval; Ref, reference group; “–”, not shown in the table (multivariate logistic regression P > 0.05). Data shown in table, P < 0.05.

According to the findings of our study, the mean EQ-5D Index

of patients using IFX and ADA was 0.69 and 0.71, respectively, with

no statistically or clinically significant differences between them. The

EQ-VAS and IBD-9 instruments were also used in this study, however

we found no statistically or clinically significant differences between

patients on ADA and IFX. However, there was a significant difference

between the two groups in two of the five EQ-5D health dimensions.

The percentages of reported “relatively or extreme problems” in the

SC dimension when taking IFX and ADA were 24.1% and 9.4%,

respectively, and 54.2% and 68.3% in the A/D dimension, which were

substantially different in both dimensions. A study of the literature

revealed that prior trials evaluating the efficacy of ADA and IFX in

Crohn’s patients mainly assessed the medications’ clinical efficacy

(33–38). Other studies have investigated the efficacy of biological

medications to non-biologic drugs in people with Crohn’s disease or

IBD (39, 40).

Using multivariate linear regression analysis, we explored the

factors influencing HRQoL in CD patients. Our findings revealed

that job factors and “having chronic conditions” had a substantial

impact on HRQoL. When compared to unemployed individuals,

employed patients had the best HRQoL status. Thus, they had 0.21,

19.61, and 12.26% higher mean scores than unemployed patients

on the EQ-5D Index, EQ-VAS, and IBDQ-9, respectively. Several

studies have validated our findings (41–45). However, Habibi et al.

discovered no statistically significant link between IBDQ-32 score

and job status (46). Most people’s life revolves around their jobs.

Individuals’ financial (income stability, social safety) and social (self-

esteem and identity, social contacts) requirements are met by the

job. People with higher incomes have fewer concerns about these

items and, as a result, are likely to have higher utility levels. We also

discovered that CD patients who also had “other chronic conditions”

had a lower quality of life than CD patients who did not have

“other chronic diseases”. As a result, patients with the EQ-5D Index

(−0.15%), IBDQ-9 (−5.84%), and EQ-VAS (−11.06%) had lower

mean scores than patients without additional chronic conditions.

Pizzi et al. (47) also demonstrated that chronic disorders, particularly

cardiovascular disease and arthritis, had the most negative influence

on HRQoL in IBD patients. Monitoring and treating other chronic

conditions in CD patients can have a major impact on HRQoL

promotion. As a result, in addition to monitoring and managing CD,

health authorities must devise and implement particular operational

plans to manage and monitor other chronic diseases that affect

CD patients.

Using multivariate logistic regression analysis, we investigated

the factors influencing each of the EQ-5D health dimensions.

The findings revealed that employment and having “other chronic

conditions” had a significant effect on four (MO, UA, P/D, and P/D)

and two (MO/UA) of the EQ-5D health dimensions, respectively.

Our findings revealed that many variables had a substantial effect on

the A/D dimension. We discovered that the likelihood of reporting

“relatively or extreme problems” in the A/D dimension is much lower

in employed patients than in other individuals. Previous research

has confirmed our findings (48, 49). We found that patients who

consumed alcohol were five times more likely than those who did not

to report “relatively or extreme problems”with the A/D dimension.

Other studies agreed with us (50). Our findings revealed that smokers

were less likely than non-smokers to report A/D issues. While

Magalhães et al. (39) found no significant link between smoking

and HRQoL in IBD patients, Severs et al. (51) found a substantial

negative link between smoking and HRQoL. More research is needed

to validate or refute prior findings. Finally, our study found that

patients using ADA were 2.29 times more likely than patients
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taking IFX to report “relatively or extreme problems” in the A/D

dimension. Additional research is needed to develop more proof of

the influence of these medications on various aspects of patients’

health, particularly the A/D component.

There are several strengths and limitations of our study that

merit consideration in interpreting results. This study was the first

to evaluate the effectiveness of biologic drugs (IFX and ADA) in the

treatment of DC in Iran. At the same time, we used general and

specific tools to measure patients’ HRQoL. All study participants

were patients who did not respond to conventional treatments

(anti-inflammatory drugs, steroid medications and antibiotics) and

had received one of the biological drugs (ADA or IFX) according to

the specialist physician’s prescription. Participants in this research

included patients who had previously been exposed to biological

drugs or patients who were using biological medications for the

first time. Therefore, bias may have arisen in the conclusion of our

research. We only evaluated the HRQoL of the patients who had used

IFX and ADA for 1 year, and we did not evaluate the health outcomes

of those who changed their drug during the year due to nonresponse

to the medication, as well as those who were excluded from the study

for other reasons.

Conclusion

This study gives EQ-5D index score estimates that can be used

in health economics evaluations. The A/D and P/D dimensions are

where we see the greatest reports of “relatively or extreme problems”.

Psychological counseling programs, in addition to medical measures,

appear to be necessary for improving patients’ health. Patients

who were unemployed, malnourished, or had “other chronic

conditions” had much higher “relatively or extreme problems” in

most dimensions of health, whereas patients who had a university

education had significantly less “relatively or extreme problems”

in most dimensions of health. Even after adjusting for all other

variables, unemployed patients and patients with “other chronic

conditions” in patients with moderate to severe CD on use of IFX

or ADA had lower HRQoL than other patients. As a result, we

believe that health care practitioners should be aware of not only their

patients’ clinical parameters, but also of their patients’ “other chronic

diseases,” job situation and nutritional behavior. Finally, we found

no statistically significant difference in the EQ-5D Index, EQ-VAS,

and IBDQ-9 scores between patients using ADA and IFX. However,

there were a statistically significant difference in the SC and A/D

dimensions between patients using ADA and IFX. We highly advise

undertaking a cost-effectiveness study from the standpoint of the

Iranian community, in which both the outcomes and expenses are

examined concurrently.
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