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Abstract

Background and Aims: Estimating health-related utility weights in Crohn’s Disease [CD] patients 
is crucial for assessing the cost-effectiveness of new pharmaceutical interventions. Values used in 
most analyses are based on secondary data and vary substantially among studies. We estimated 
utility weights in a consecutive sample of real-world CD patients.
Methods: Patients enrolled in an ongoing socioeconomic study of CD in the Israeli adult patient 
population completed a self-administered Short Form 36 health survey [SF-36] and Short 
Inflammatory Bowel Disease [SIBDQ] questionnaires and were assessed for their current clinical 
status, including the Harvey-Bradshaw Index [HBI] of disease severity. For each patient enrolled we 
calculated a utility weight using the SF-6D scoring system.
Results: The cohort comprised 425 patients [40% male] with mean age of 39.1 [± 14.0] years. The average 
HBI was 6.1 [± 5.4]; 198 [47%] patients were in remission state [HBI < 5], 99 [23%] had mild disease [HBI 
5–7], 102 [25%] moderate [HBI 8–16], and 26 [6%] severe disease [HBI > 16]. Mean utility weights were: 
0.667 in all patients, 0.744 in patients with disease remission, 0.638 in mild disease, 0.587 in moderate 
disease, and 0.505 in severe disease. The significant predictors of utility weights in a multivariable 
regression analysis were the HBI [β = -0.494; p < 0.001], economic status [β = 0.198; p < 0.001], time since 
diagnosis [β = 0.106; p < 0.001], male [compared with female] gender [β = 0.099; p = 0.009], hospital 
admission in the past year for any cause [β = -0.086; p = 0.027], and treatment with steroids [β = -0.100; 
p = 0.012] where β denotes the standardised regression coefficients; model adjusted R2 = 0.428.
Conclusions: Utility weights for patients in the remission and mild disease states were generally 
lower as compared with values used in published cost-effectiveness analyses. These values should 
be considered when assessing the value for money of future interventions for CD.

1.  Background

Crohn’s disease [CD] is a chronic inflammatory condition of the 
gastrointestinal tract that poses a substantial burden on patients, 

their family, and society.1 As CD is a prevalent and very expen-
sive medical condition, its economic burden on Western countries’ 
healthcare systems and societies is large.2 This burden is amplified 
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by the substantial negative impact on patients’ health-related quality 
of life [HRQoL] resulting from a range of physical, psychological, 
and social stressors.3 Cost-effectiveness analyses [CEAs] are used 
in many jurisdictions to inform resource allocation decisions based 
on ‘value for money’ which is frequently measured by the cost per 
quality-adjusted life year [QALY] gained. Recent reviews of CEAs 
suggest that new biological treatments may be cost-effective in treat-
ing CD under certain clinical scenarios, but are usually not cost-sav-
ing.4,5 The ongoing introduction of new biological agents, together 
with possible changes in their use [e.g., different doses, maintenance 
vs on-demand treatment], imply that future economic evaluations 
will be needed to compare their respective benefits and costs.

As CD is associated with very low mortality rates but with a 
major impact on patients’ HRQoL, estimating health-related utility 
weights in these patients is crucial for assessing the cost-effectiveness 
of existing and new pharmaceutical and biological interventions. 
Utility weights are preference-based outcome measurers that range 
between 0 [death] and 1 [perfect health]. Quality-adjusted life-
years [QALYs] are calculated by multiplying the utility weight of 
each health state by the time spent in that state. Many of the eco-
nomic evaluations in CD patients use utility weights from secondary 
sources to populate decision-analytical models [eg Markov models]. 
A  review of these studies listed in the Tufts Medical Center Cost-
Effectiveness Registry6 suggests that these values are based on very 
few primary studies,7,8,9 or on ‘expert opinion’. Studies reporting on 
utility weights vary substantially in regard to the methods used to 
elicit these values (eg direct elicitation using the standard gamble or 
time trade-off techniques, EuroQoL [EQ-5D]), and in the methods 
used to classify CD patients by disease severity [eg disease remis-
sion, mild, moderate, severe, and very severe disease]. Moreover, 
even if studies use similar instruments, comparing reported results 
may be challenging as some report median utility-weights values, 
whereas others report mean values. Finally, assessment of HRQoL in 
CD patients is frequently based on single center studies recruiting a 
relatively small number of patients. We therefore sought to evaluate 
utility weights and estimate their predictors in a large non-selected 
consecutive cohort of patients enrolled in an ongoing study of CD 
in Israel.

2.  Patients and Methods

2.1.  Study population
Consecutive adult [age 18 years and over] patients with a confirmed 
CD diagnosis consenting to participate in an ongoing socioeconomic 
study of CD in the Israeli adult patient population were recruited. 
The broader socioeconomic study aims to determine the social and 
psychological stresses and coping strategies of patients with CD, 
their healthcare resource utilisation and costs, and the associations 
and correlations between these variables.

Patients were eligible to participate whatever the duration or 
severity of their illness, and irrespective of the treatment [including 
any surgery] they received. There were two methods of patient ascer-
tainment; approximately two-thirds of patients were recruited on a 
consecutive basis when presenting for follow-up or for acute care 
at the outpatient gastroenterology departments of the five partici-
pating university-affiliated tertiary care hospitals across the country. 
These patients met the standard criteria for diagnosis as CD at their 
respective hospitals, and were given the option of completing the 
self-administered questionnaires on paper or online in their own 
time at home. A total of 60% of the patients approached in this fash-
ion consented to complete the questionnaires. The other one-third of 

patients were canvassed on the website of the Israel Foundation for 
Crohn’s Disease and Ulcerative Colitis, and completed the question-
naires online. Of the patients who examined the questionnaire on the 
website, the majority went on to fill them in.

2.2.  Patient demographics, disease, and treatment 
characteristics
Patients completing the study questionnaire were asked to report 
on a series of background and socio-demographic characteristics [eg 
gender, year of birth, marital status, self-reported economic status, 
education, history of smoking], as well as disease and treatment 
characteristics [eg year of CD diagnosis, history of surgery for CD, 
type of pharmaceutical treatment prescribed].

2.3.  Assessment of health-related quality of life
General HRQoL was assessed using the Short-Form 36 health survey 
[SF-36] questionnaire. The SF-36 is a generic measure of quality of 
life. The 36 items investigate eight subscales: physical functioning, 
physical role, bodily pain, general health, vitality, social function, 
emotional role, and mental health. Two summary scores describe 
physical health and mental health. Scores for each subscale range 
from 0 to 100, with higher scores indicating better HRQoL. We used 
the Hebrew translation of the SF-36, which has been validated in 
Israel.10 We also used the short version of the Inflammatory Bowel 
Disease Questionnaire [SIBDQ] to assess patients’ disease-specific 
quality of life. The SIBDQ consists of 10 questions with a seven-
point scale and measures physical, social, and emotional status. Total 
scores range from 10 [poor] to 70 [optimal] HRQoL.11

2.4.  Assessment of disease activity
We have used the Harvey-Bradshaw Index [HBI] to assess disease 
activity.12 The HBI assesses five domains: general well-being, abdom-
inal pain, number of liquid stools per day, abdominal mass, and com-
plications. These data were collected directly from patients and were 
not based on medical records or physical examination. The HBI is 
a reliable tool for assessing disease severity and is highly correlated 
with the Crohn’s Disease Activity Index [CDAI].13 Patients were clas-
sified to one of the four disease states: disease remission [HBI < 5]; 
mild disease [HBI 5–7]; moderate disease [HBI 8–16], and severe 
disease [HBI > 16].

2.5.  Evaluation of utility weights
For each patient enrolled we have used the responses to the SF-36 
questionnaire to calculate utility weights, using the SF-6D prefer-
ence-based scoring system developed by Brazier et al. 14 and provided 
by agreement with the University of Sheffield, UK.15 The resulting 
SF-6D index, scored from 0.0 [worst health state] to 1.0 [best health 
state] can be used to calculate QALYs in cost-effectiveness analyses 
applying decision-analytical modelling [eg Markov models].

2.6.  Statistical analysis
Patient characteristics are reported as percentages, mean (stand-
ard deviation [SD]), median, and ranges. The relationship between 
patient background characteristics [ie age, sex, years of education, 
disease duration] and the measures of HRQoL, disease severity, and 
utility weights were assessed using the Pearson’s non-parametric cor-
relation coefficient. As SF-6D values are normally distributed, we 
have used multiple linear regression analysis to develop a model 
for predicting utility weights. The model included patients’ age, 
sex, years of education, disease duration, SIBDQ scores, and the 
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Harvey-Bradshaw Index. Data analyses were performed using IBM 
SPSS Statistics 22 for Windows [Armonk, NY: IBM Corp]; p-values 
less than 0.05 were considered statistically significant for all analyses.

2.7.  Ethical considerations
The study was approved by the institutional review board of each 
participating hospital. All patients recruited at the hospitals signed 
an informed consent form, and their data were treated anonymously. 
Patients completing the questionnaire by internet were deemed 
to have consented; these patients did not provide any identifying 
information.

3.  Results

A total of 598 patients completed the study questionnaires of which 
425 [71%] were included in the analysis. Patients were excluded if 
they had incomplete SF-6D or HBI scores [Figure 1]. Included and 
excluded patients were similar in terms of present age, years of edu-
cation, family and economic status, and history of smoking. Included 
[vs excluded] patients were characterised by a lower proportion of 
females [60% vs 71%, respectively; p = 0.011] and a longer dura-
tion of disease [11.2 vs 9.4 years respectively; p = 0.039]. The socio-
demographic and treatment characteristics and HRQoL of included 
patients are presented in Table  1. Patient main characteristics are 
consistent with previous studies, suggesting that CD is more prev-
alent among women [60% of study population], and in relatively 
young patients [mean age 39.1 ± 14.0 years].

Patients completing the questionnaire while visiting the out-
patient clinic at one of the participating hospitals [N = 295] were 
similar to patients completing the web-based version of the ques-
tionnaire [N = 130] in the following characteristics: gender, family 
status, economic status, education, history of smoking, duration of 
disease, various types of pharmaceutical interventions, previous sur-
gery for CD ,and hospital admissions. However, patients completing 
the questionnaire online were younger [35.9 years old vs 40.5 years; 
p = 0.002]. Patients in both groups did not differ in the average total 
SF-6D utility weights scores or by disease severity. Patients complet-
ing the questionnaire online had somewhat lower SIBDQ scores and 
lower HBI scores but, except for the disease remission state, these 
did not differ by disease severity strata [Table 2].

Utility weights scores were correlated with: HBI scores [-0.624; 
p < 0.001], SIBDQ scores [0.841; p < 0.001], disease duration [0.120; 
p  = 0.013] [Figure 2], and years of education [0.180; p  < 0.001]. 
HBI scores were also highly correlated with SIBDQ scores [-0.688; 
p < 0.001]. Scores were higher in males [0.69 vs 0.65; p = 0.001], in 
patients not receiving biological drugs [0.69 vs 0.65; p = 0.004], not 
treated with steroids [0.69 vs 0.59; p < 0.001], or immunomodulators 
[0.68 vs 0.65; p = 0.035] and increased with improvement in patients’ 
economic status [p < 0.001] [Table 1]. The significant predictors of 
utility weights in a multivariable regression analysis [model adjusted 
R2 = 0.428] were the HBI [β = -0.494; p < 0.001], economic status 
[β = 0.198; p < 0.001], time since diagnosis [β = 0.106; p < 0.001], 
male [compared with female] gender [β = 0.099; p = 0.009], hospital 
admission in the past year for any cause [β = -0.086; p = 0.027], and 
treatment with steroids [β = -0.100; p = 0.012] where β denotes the 

Total questionnaires
(N=528) 

Questionnaires with incomplete
utility-weights (SF-6D) data

(N=70) 

Total questionnaires received
(N=598)

Total questionnaires analyzed
(N=425) 

Questionnaires with incomplete
HBI data
(N=103) 

Figure 1.  Flowchart of CD patients included in the analysis.
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standardised regression coefficients. Other variables, including the 
method of patient recruitment [ie hospital’s outpatient clinic or CD 
foundation], as well as other socio-demographic and disease charac-
teristics were not significant covariates in our analysis.

4.  Discussion

The objective of this study was to assess HRQoL and utility weights in a 
large cohort of CD patients in Israel. HRQoL assessment is particularly 
important in these patients because of the young age of disease onset, 

Table 1.  Patient demographic and disease characteristics and utility-weight scores.

Patient characteristics Number [%] or Mean [±SD] SF-6D mean [± SD] score p-Value

Gender 
  Male 170 [40.0] 0.690 [± 0.134]
  Female 255 [60.0] 0.652 [± 0.134] 0.004
Age [years]
  Mean [± SD] 39.1 [± 14.0]
  Median [range] 36.0 [18.0–79.0]
Family status
  Married/living with a spouse 249 [58.7] 0.675 [± 0.136]
  Widowed 7 [1.7] 0.640 [± 0.146]
  Single/divorced 168 [39.6] 0.657 [± 0.135] 0.374
Economic status
  Very bad/bad 80 [19.1] 0.575 [± 0.114]
  Moderate 221 [52.7] 0.675 [± 0.127]
  Good/very good 118 [28.2] 0.719 [± 0.135] <0.001
Education [years]
  Mean [±S D] 14.7 [± 3.0]
  Median [range]  15.0 [4–30]
Smoking [ever smoker]
  Yes 189 [44.8] 0.644 [± 0.135]
  No 233 [55.2] 0.687 [± 0.134] 0.001
Disease duration [years]
  Mean [± SD] 11.2 [± 9.0]
  Median [range] 10.0 [0–48]
Treated with biological drugs
  Yes 190 [43.5] 0.650 [± 0.135]
  No 235 [56.5] 0.681 [± 0.135] 0.017
Treated with steroids
  Yes 83 [19.5] 0.588 [± 0.130]
  No 342 [80.5] 0.686 [± 0.128] <0.001
Treated with immunomodulators
  Yes 216 [50.8] 0.654 [± 0.132]
  No 209 [49.2] 0.681 [± 0.138] 0.035
Treated with 5-ASA
  Yes 125 [29.4] 0.665 [± 0.134]
  No 300 [70.6] 0.671 [± 0.140] 0.693
Previous surgery for CD
  Yes 145 [34.3] 0.671 [± 0.136]
  No 280 [65.7] 0.665 [± 0.136] 0.648
Hospitalised in past year for any reason
  Yes 107 [23.1] 0.611 [± 0.133] <0.001
  No 313 [74.9] 0.686 [± 0.132]
Harvey-Bradshaw Index [HBI]
  Total Score [± SD] 6.1 [± 5.4] 0.667 [± 0.136]; [0.630]*
  Disease remission 198 [46.6] 0.744 [± 0.116]; [0.753]*
  Mild disease  99 [23.3] 0.638 [± 0.100]; [0.620]*
  Moderate disease 102 [24.5] 0.587 [± 0.108]; [0.580]*
  Severe disease 26 [6.1] 0.505 [± 0.117]; [0.485]* <0.001**
SIBDQ
  Total score [± SD] 46.9 [± 13.9]
  Disease remission 55.7 [± 10.2]; [58.0] <0.001
  Mild disease 44.5 [± 10.7]; [43.0]
  Moderate disease 37.1 [± 10.7]; [36.0]
  Severe disease 28.2 [± 13.0]; [23.5]

SD, standard deviation; 5-ASA, 5-aminosalicylic acid; CD, Crohn’s disease; SIBDQ, Short Inflammatory Bowel Disease Questionnaire; SF-6D, Short Form survey 
of health 6D.

**Difference between utility values of four severity states of HBI.
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the severity of symptoms, and the unpredictability of disease flares. As 
the disease is not curable and is marked by high morbidity but low 
to no mortality, the main objective of CD treatment is achieving and 
maintaining disease remission and improving patients’ HRQoL.

We found that the significant predictors of utility weights in 
our analysis were the HBI, economic status, disease duration, and 
male gender. The negative association between the disease activity 
[HBI] score and HRQoL has been confirmed in the vast majority of 

Table 2.  Comparison of patient demographics, disease states, and utilitymweight scores between patients completing the paper question-
naire and patients completing the online version.

Patient characteristics Paper questionnaire N = 295 Mean [%] 
or Mean [± SD]

Online questionnaire N = 130 Mean 
[%] or Mean [± SD]

p-Value*

Gender
  Male 114 [38.6] 56 [43.1] 0.390
  Female 181 [61.4] 74 [56.9]
Age [years] 40.5 [± 14.6] 35.9 [± 12.1] 0.002
Family status
  Married/living with a spouse 176 [59.7] 73 [56.6] 0.823
  Widowed 5 [1.7] 2 [1.6]
  Single/divorced 114 [38.6] 54 [41.9]
Economic status
  Very bad/bad 56 [19.3] 24 [18.6] 0.266
  Moderate 146 [50.3] 75 [58.1]
  Good/very good 88 [30.3] 30 [23.3]
Education [years] 14.7 [± 3.0] 14.8 [± 2.8] 0.780
Smoking [ever smoker]
  Yes 140 [47.6] 49 [38.3] 0.076
  No 154 [52.4] 79 [61.7]
Disease duration [years] 11.6 [± 9.1] 11.2 [± 9.0] 0.163
Treated with biological drugs
  Yes 130 [44.1] 60 [46.2] 0.690
  No 165 [55.9] 70 [53.8]
Treated with steroids
  Yes 56 [19.0] 27 [20.8] 0.380
  No 239 [81.0] 103 [79.2]
Treated with immunomodulators
  Yes 146 [49.5] 70 [53.8] 0.235
  No 149 [50.5] 60 [46.2]
Treated with 5-ASA
  Yes 88 [29.8] 37 [28.5] 0.435
  No 207 [70.2] 93 [71.5]
Previous surgery for CD
  Yes 102 [34.6] 43 [33.1] 0.764
  No 193 [65.4] 87 [66.9]
Hospitalised in past year for CD
  Yes 72 [24.4] 35 [26.9] 0.582
  No 233 [75.6] 95 [73.1]
Harvey-Bradshaw Index [HBI]
  Total score 5.6 [± 5.0] 7.2 [± 6.2] 0.008
  Disease remission 148 [50.2] 50 [38.5] 0.090
  Mild disease 68 [23.1]  31 [23.8]
  Moderate disease 64 [21.7] 38 [29.2]
  Severe disease 15 [5.1] 11 [8.5]
SIBDQ*
  Total score 48.5 [± 13.8] 43.3 [± 13.6] <0.001
  Disease remission 56.5 [± 10.0] 53.2 [± 10.5] 0.049
  Mild disease 45.1 [± 10.8] 43.1 [± 10.5] 0.387
  Moderate disease 38.0 [± 11.3] 35.5 [± 9.5] 0.255
  Severe disease 29.6 [± 13.0] 26.2 [± 12.1] 0.518
SF-6D utility weights*
Total score 0.67 [± 0.14] 0.65 [± 0.13] 0.121
  Disease remission 0.75 [± 0.12] 0.73 [± 0.12] 0.270
  Mild disease 0.63 [± 0.10] 0.64 [± 0.10] 0.654
  Moderate disease 0.58 [± 0.11] 0.60 [± 0.11] 0.263
  Severe disease 0.51 [± 0.12] 0.49 [± 0.12] 0.651

SD, standard deviation; 5-ASA, 5-aminosalicylic acid; CD, Crohn’s disease; SIBDQ, Short Inflammatory Bowel Disease Questionnaire; SF-6D, Short Form survey 
of health 6D.

*p-Values indicate differences in total SIBDQ or utility weights scores or differences in each stratum of severity of disease.
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studies.16,17 Health-related quality of life was lower in females com-
pared with males. This finding is consistent with previous studies 
of IBD as well as other chronic diseases.16,18,19 This discrepancy in 
HRQoL could be explained by psychological factors, disease-related 
concerns, and worries that may play a greater role in females than in 
males. Furthermore, disease duration was positively correlated with 
improvement in HRQoL in a series of studies.20 It is possible that CD 
patients develop coping strategies as the disease progresses, and it 
becomes less of a burden over time. To the best of our knowledge, 
only very few analyses reported that IBD patients of lower socioeco-
nomic class have increased morbidity and reduced HRQoL scores.19 It 
has been suggested that patients in a lower socioeconomic class may 
be less likely to seek health care and that their reduced quality of life 
may be also affected by non-health factors. These differences could 
not be explained by variations in treatment patterns or access to 
healthcare in our cohort, as there were no differences in the propor-
tion of patients treated with biological drugs or undergoing surgery by 
economic status. Thus, the mechanism underlying the income-related 
inequalities in HRQoL for CD patients warrants further investigation.

Our findings suggest that CD patients have deprived HRQoL 
even if their disease is not active. The utility-weight value [0.744] 
for patients with disease remission as well as the mean value [0.667] 
in patients with mild disease are considerably lower compared with 
values reported in previous studies [Table 3]. In severe disease, how-
ever, the values found in our study [0.505] are similar to those previ-
ously reported.7,8

The lower utility weights reported in the present study, as com-
pared with previous reports, could be partially explained by the elici-
tation method. The EQ-5D and SF-6D used in many studies differ in 
their valuation techniques, items covered, and classification systems. 
Therefore, they can generate different utility weight scores for the 
same health states.23,24 The evidence on differences between EQ-5D 
and SF-6D scores is mixed, but in many chronic conditions, as well 
as in population-level studies, the SF-6D classification system tends 

to generate lower scores than the EQ-5D.25,26,27,28,29 Similar findings 
were reported for IBD patients.22 Moreover, it is well documented 
that using direct elicitation approaches as used by Gregor et al.8 gen-
erated substantially higher utility scores as compared with indirect 
methods [eg EQ-5D, SF-6D].30

Due to variation in methods and study population used to elicit 
utility weights, it is essential to accurately measure these values that 
could be then used to populate cost-effectiveness models, assess ‘value 
for money’ of different treatment modalities, and inform resource 
allocation decisions.31 Indeed, the difference between utility weights 
used for disease remission state and active disease may have a sub-
stantial impact on the incremental cost-effectiveness ratio [ICER]. To 
illustrate, Blackhouse et al.32 presented a cost-effectiveness analysis of 
initiation and maintenance treatment with anti-tumour necrosis factor 
alpha [TNF-α] drugs for refractory CD in Canada. They use a utility 
value of: 0.82 for mild disease [medical or surgical remission]; 0.73 for 
moderate [drug-responsive] disease; and 0.54 for severe [drug refrac-
tory, surgery] disease. A 50% reduction in differences between utility 
weights for remission compared with the worse health states more than 
doubled the ICER. Xie et al.,33 who used a utility value of 0.79 for the 
remission state, varied this value in a one-way sensitivity analysis and 
suggest that, compared with the base-case analysis, the ICER increase 
by approximately 50% when a value of 0.72 was used and decreased 
by approximately 30% when the respective value for the remission 
state was 0.86. Tang et al.34 in their analysis of the cost-effectiveness of 
biological treatments for Crohn’s disease suggest that utility weights for 
remission and non-remission states were the most influential variables 
on study results. Other studies, however, suggest that ranging utility 
weights values by 10% reported lower impacts on study results.21,35,36

Our study has several limitations. First, as our study is based on an 
observational cohort where two-thirds of the patients were attending 
at the hospitals, and it may be subject to sampling bias of more severe 
patients. However, CD patients in Israel are treated by gastroenterolo-
gists, usually at hospitals’ outpatient clinics and not by their primary 

Table 3.  Summary of utility weights reported by disease severity.

Disease state Utility weight score Methods used to elicit utility 
weights

Number of patients  
included in the analysis

Reference

Disease remission 0.88 Standard gamble 180 Gregor et al.7

Mild disease 0.82
Moderate disease 0.73
Severe disease 0.54
Chronically active therapy-responsive 0.86
Acute disease exacerbation 0.77
Chronically active therapy-resistant 0.74
Disease remission 0.859 Standard gamble 180 Loftus et al.21a

Moderate disease 0.795
Severe disease 0.693
Very severe disease 0.433
Disease remission 0.80 EQ-5D 628 Casellas et al.8b

Mild disease 0.72
Moderate-severe disease 0.6
Disease remission 0.79 Time trade off 48 Arseneau et al. 9c

Severe disease 0.32
Disease remission 0.744 SF-6D 425 Present study
Mild disease 0.638
Moderate disease 0.587
Severe disease 0.505

EQ-5D, EuroQoL 5D; SF-6D, Short Form survey of health 6D.
aThese values are based on a post-hoc analysis performed on data collected by Gregor et al.7

bValues reported by Casellas et al.8 are median values.
cSteroid-refractory ulcerative colitis patients.
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care physicians. We recruited patients from various medical centres 
throughout the country and also recruited participants from the Israel 
Foundation for Crohn’s Disease and Ulcerative Colitis. These patients 
had similar characteristics to patients recruited from hospitals and a 
slightly more severe disease and impaired disease-specific HRQoL. 
Approximately one-half of patients in our study were in the remission 
state and another quarter had mild disease, suggesting that our patient 
population was not characterised by a more severe disease. Moreover, 
we report utility weights by disease severity rather than reporting one 
utility weight value for the entire cohort. Thus, we believe that our 
study findings are most likely to be generalisable.

Second, many clinical studies use the Crohn’s Disease Activity 
Index [CDAI] to assess disease activity. Our estimates of disease 
activity were based on the HBI; thus the results may not be appli-
cable to studies reporting utility weights by disease severity based 
on the CDAI. However, although the HBI is a simpler tool, a recent 
study suggested that it is highly correlated with CDAI scores and 
equally effective in assessing disease severity.13

Third, since this study was conducted based on questionnaires 
filled in by patients without the need to obtain information from 
their physicians or their medical records, we used data reported by 
patients rather than results of a physical examination to estimate 
the HBI. Therefore we included in our analysis only patients that 
completed all HBI questions.

Finally, self-reported HRQoL may differ among countries due to 
geographical and cultural differences. These potential differences, 
which may apply to all studies conducted in various settings, could 
not be explored in the current study. Notwithstanding these possible 
limitations, our study is based on a large number of patients treated 
in a real-world setting and may add to the existing knowledge on 
HRQoL and utility weights in CD patients.

5.  Conclusions

Crohn’s disease patients suffer from a deprived HRQoL even in 
the remission and mild stages of the disease. Utility weights for 

these patients were generally lower as compared with values used 
in published cost-effectiveness analyses, especially in the disease 
remission state. These values should be considered when assessing 
the ‘value for money’ of current and future interventions for CD, 
either in the base-case analysis or in the sensitivity analysis explor-
ing the influence of various study parameters on cost-effectiveness 
results.

Funding
This study was funded by a generous grant from the Leona M. and Harry 
B. Helmsley Charitable Trust.

Conflict of Interest
None of the authors have conflicts of interests in regard to this manuscript

Acknowledgments
We thank the following research personnel for assistance with patient recruit-
ment: Lior Yahav, Nina Levhar, Gili Focht, Tamara Shvedov, Dalia Katz, Terri 
Singer, Elena Chernin.

The following physicians have collaborated in this research: Iris Dotan 
[Tel Aviv Medical Center]; Yehuda Chowers [Rambam Health Campus]; 
Dan Turner [Shaare Zedek Medical Center]; Abraham Eliakim, Shomron 
Ben-Horin [both at Tel Hashomer Medical Center]; Alex Fich, Nava Gaspar, 
Leslie Eidelman, Gil Ben-Yakov, Naim Abu-Freha, Daniela Munteanu, Alex 
Rosenthal, Alex Mushkalo, Vitaly Dizengof, Arik Segal [all at Soroka Medical 
Center].

References
	1.	 Cosnes J, Gower-Rousseau C, Seksik P, Cortot A. Epidemiology and 

natural history of inflammatory bowel diseases. Gastroenterology 
2011;140:1785–94.

	2.	 Floyd DN, Langham S, Séverac HC, Levesque BG. The economic and 
quality-of-life burden of Crohn’s disease in Europe and the United States, 
2000 to 2013: a systematic review. Dig Dis Sci 2015;60:299–312.

.40

.60

Disease remission Mild disease

Harvey Bradshaw Index (HBI)

Moderate disease Severe disease

.80

SF
-6

D
 u

ti
lit

y 
w

ei
gh

ts

1.00

Figure 2.  Mean Short Form health survey 6D [SF-6D] utility weight values, 95% confidence intervals and range. The mean values of SF-6D are decreasing with 
the increase in disease severity by Harvey-Bradshaw Index [HBI].

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/9/12/1138/344158 by Ben G

urion U
niv O

f The N
egev - M

edical Library user on 04 August 2025



Utility Weights in Crohn’s Disease Patients� 1145

	3.	 Wright EK, Kamm MA. Impact of drug therapy and surgery on qual-
ity of life in Crohn’s disease: a systematic review. Inflamm Bowel Dis 
2015;21:1187–94.

	4.	 Tang DH, Harrington AR, Lee JK, Lin M, Armstrong EP. A systematic 
review of economic studies on biological agents used to treat Crohn’s dis-
ease. Inflamm Bowel Dis 2013;19:2673–94.

	5.	 Odes S, Greenberg D. A medicoeconomic review of early intervention with 
biologic agents in the treatment of inflammatory bowel diseases. Clinico-
econ Outcomes Res 2014;6:431–43.

	6.	 Tufts Medical Center Cost-Effectiveness Analysis Registry. https://
research.tufts-nemc.org/cear Accessed May 29, 2015.

	7.	 Gregor JC, McDonald JW, Klar N, et al. An evaluation of utility measure-
ment in Crohn’s disease. Inflamm Bowel Dis 1997;3:265–76.

	8.	 Casellas F, Arenas JI, Baudet JS, et al. Impairment of health-related quality 
of life in patients with inflammatory bowel disease: a Spanish multicenter 
study. Inflamm Bowel Dis 2005;11:488–96.

	9.	 Arseneau KO, Sultan S, Provenzale DT, et al. Do patient preferences influ-
ence decisions on treatment for patients with steroid-refractory ulcerative 
colitis? Clin Gastroenterol Hepatol 2006;4:1135–42.

	10.	Lewin-Epstein N, Sagiv-Schifter T, Shabtai EL, Shmueli A. Validation of 
the 36-item short-form Health Survey [Hebrew version] in the adult popu-
lation of Israel. Med Care 1998;36:1361–70.

	11.	Irvine EJ, Zhou Q, Thompson AK. The Short Inflammatory Bowel Dis-
ease Questionnaire: a quality of life instrument for community physicians 
managing inflammatory bowel disease. CCRPT Investigators. Canadian 
Crohn’s Relapse Prevention Trial. Am J Gastroenterol 1996;91:1571–8.

	12.	Harvey RF, Bradshaw JM. A simple index of Crohn’s-disease activity. Lan-
cet 1980;1:514.

	13.	Vermeire S, Schreiber S, Sandborn WJ, Dubois C, Rutgeerts P. Correla-
tion between the Crohn’s disease activity and Harvey-Bradshaw indi-
ces in assessing Crohn’s disease severity. Clin Gastroenterol Hepatol 
2010;8:357–63.

	14.	Brazier J, Roberts J, Deverill M. The estimation of a preference-based 
measure of health from the SF-36. J Health Econ 2002;21:271–92.

	15.	Brazier JE, Rowen D, Hanmer J. Revised SF-6D scoring programmes: a 
summary of improvements. PRO Newsletter 2008;40:14–5.

	16.	van der Have M, van der Aalst KS, Kaptein AA, et al. Determinants of 
health-related quality of life in Crohn’s disease: a systematic review and 
meta-analysis. J Crohns Colitis 2014;8:93–106.

	17.	Cohen RD. The quality of life in patients with Crohn’s disease. Aliment 
Pharmacol Ther 2002;16:1603–9.

	18.	Stjernman H, Tysk C, Almer S, Ström M, Hjortswang H. Unfavourable 
outcome for women in a study of health-related quality of life, social fac-
tors and work disability in Crohn’s disease. Eur J Gastroenterol Hepatol 
2011;23:671–9.

	19.	Sainsbury A, Heatley RV. Review article: psychosocial factors in the qual-
ity of life of patients with inflammatory bowel disease. Aliment Pharmacol 
Ther 2005;21:499–508.

	20.	Jäghult S, Saboonchi F, Johansson UB, Wredling R, Kapraali M. Identify-
ing predictors of low health-related quality of life among patients with 
inflammatory bowel disease: comparison between Crohn’s disease and 
ulcerative colitis with disease duration. J Clin Nurs 2011;20:1578–87.

	21.	Loftus EV Jr, Johnson SJ, Yu AP, Wu EQ, Chao J, Mulani PM. Cost-effec-
tiveness of adalimumab for the maintenance of remission in patients with 
Crohn’s disease. Eur J Gastroenterol Hepatol 2009;21:1302–9.

	22.	Buxton MJ, Lacey LA, Feagan BG, Niecko T, Miller DW, Townsend RJ. 
Mapping from disease-specific measures to utility: an analysis of the rela-
tionships between the Inflammatory Bowel Disease Questionnaire and 
Crohn’s Disease Activity Index in Crohn’s disease and measures of utility. 
Value Health 2007;10:214–20.

	23.	Brazier J, Roberts J, Tsuchiya A, Busschbach J. A comparison of the EQ-5D 
and SF-6D across seven patient groups. Health Econ 2004;13:873–84.

	24.	Grieve R, Grishchenko M, Cairns J. SF-6D versus EQ-5D: reasons for dif-
ferences in utility scores and impact on reported cost-utility. Eur J Health 
Econ 2009;10:15–23.

	25.	Gaujoux-Viala C, Rat AC, Guillemin F, et al. Comparison of the EQ-5D 
and the SF-6D utility measures in 813 patients with early arthritis: results 
from the ESPOIR cohort. J Rheumatol 2011;38:1576–84.

	26.	Chen J, Wong CK, McGhee SM, Pang PK, Yu WC. A comparison between 
the EQ-5D and the SF-6D in patients with chronic obstructive pulmonary 
disease [COPD]. PLoS One 2014;9:e112389.

	27.	Szende A, Leidy NK, Ståhl E, Svensson K. Estimating health utilities in 
patients with asthma and COPD: evidence on the performance of EQ-5D 
and SF-6D. Qual Life Res 2009;18:267–72.

	28.	Wu J, Han Y, Zhao FL, Zhou J, Chen Z, Sun H. Validation and comparison 
of EuroQoL-5 dimension [EQ-5D] and Short Form-6 dimension [SF-6D] 
among stable angina patients. Health Qual Life Outcomes 2014;12:156.

	29.	Stewart ST, Cutler DM, Rosen AB. Comparison of trends in US health-
related quality of life over the 2000s using the SF-6D, HALex, EQ-5D, and 
EQ-5D visual analog scale versus a broader set of symptoms and impair-
ments. Med Care 2014;52:1010–6.

	30.	Arnold DI, Girling A, Stevens A, Lilford R. Comparison of direct and indi-
rect methods of estimating health state utilities for resource allocation: 
review and empirical analysis. BMJ. 2009;339:b2688.

	31.	Joore M, Brunenberg D, Nelemans P, et  al. The impact of differences 
in EQ-5D and SF-6D utility scores on the acceptability of cost-utility 
ratios: results across five trial-based cost-utility studies. Value Health 
2010;13:222–9.

	32.	Blackhouse G, Assasi N, Xie F, et al. Canadian cost-utility analysis of ini-
tiation and maintenance treatment with anti-TNF-α drugs for refractory 
Crohn’s disease. J Crohns Colitis 2012;6:77–85.

	33.	Xie F, Blackhouse G, Assasi N, Gaebel K, Robertson D, Goeree R. Cost-
utility analysis of infliximab and adalimumab for refractory ulcerative 
colitis. Cost Eff Resour Alloc 2009;7:20.

	34.	Tang DH, Armstrong EP, Lee JK. Cost-utility analysis of biologic treat-
ments for moderate-to-severe Crohn’s disease. Pharmacotherapy 
2012;32:515–26.

	35.	Lindsay J, Punekar Y, Morris J, Chung-Faye G. Health-economic analysis: 
Cost-effectiveness of scheduled maintenance treatment with infliximab for 
Crohn’s disease – modelling outcomes in active luminal and fistulising dis-
ease in adults. Aliment Pharmacol Ther 2008;28:76–87.

	36.	Punekar YS, Hawkins N. Cost-effectiveness of infliximab for the treat-
ment of acute exacerbations of ulcerative colitis. Eur J Health Econ 
2010;11:67–76.

D
ow

nloaded from
 https://academ

ic.oup.com
/ecco-jcc/article/9/12/1138/344158 by Ben G

urion U
niv O

f The N
egev - M

edical Library user on 04 August 2025

https://research.tufts-nemc.org/cear
https://research.tufts-nemc.org/cear

