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Abstract
Background Inflammatory bowel disease (IBD) imposes a huge burden on the healthcare systems and greatly 
declines the patient’s quality of life. However, there is a paucity of detailed data regarding information and supportive 
needs as well as sources and methods of obtaining information to control different aspects of the disease from the 
perspectives of the patients themselves. This study aimed to establish the IBD patients’ preferences of informational 
and supportive needs through Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA).

Methods IBD patients were recruited from different centers. Considering inclusion and exclusion criteria, 521 
participants were filled a predefined questionnaire. This questionnaire was prepared through literature review of the 
recent well-known guidelines on the needs of IBD patients, which was further approved by the experts of IBD area in 
three rounds of Delphi consensus. It includes 56 items in four sections of informational needs (25), supportive needs 
(15), sources of information (7), and methods of obtaining information (9).

Results In particular, EFA was used to apply data reduction and structure detection. Given that this study tries to 
identify patterns, structures as well as inter-relationships and classification of the variables, EFA was utilized to simplify 
presentation of the variables in a way that large amounts of observations transform into fewer ones. Accordingly, 
the EFA identified five factors out of 25 items in the information needs section, three factors out of 15 items in the 
supportive needs section, two factors out of 7 items in the information sources section, and two factors out of 9 items 
in the information presentation methods. Through the CFA, all 4 models were supported by Root Mean Squared Error 
of Approximation (RMSEA); Incremental Fit Index (IFI); Comparative Fit Index (CFI); Tucker-Lewis Index (TLI); and SRMR. 
These values were within acceptable ranges, indicating that the twelve factors achieved from EFA were validated.

Conclusions This study introduced a reliable 12-factor model as an efficient tool to comprehensively identify 
preferences of IBD patients in informational and supportive needs along with sources and methods of obtaining 
information. An in-depth understanding of the needs of IBD patients facilitates informing and supporting health 
service provision. It also assists patients in a fundamental way to improve adaptation and increase the quality of life. 
We suggest that health care providers consider the use of this tool in clinical settings in order to precisely assess its 
efficacy.
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Introduction
Inflammatory bowel disease (IBD) is known as one of the 
major chronic and recurrent intestinal disorder that is 
manifested in two main forms of ulcerative colitis (UC) 
and Crohn’s disease (CD). They are followed by a wide 
variety of complications in developed countries and its 
incidence rate is rising in developing regions [1, 2]. UC 
causes superficial mucosal inflammation in the colon that 
leads to ulcerations, toxic mega colon, profuse bleeding, 
and acute severe colitis (ASC). On the other hand, CD 
affects all parts of the digestive tract often discontinu-
ously, and is characterized by transmural inflammation, 
which results in certain problems like abscesses, fibrotic 
strictures, and fistulas [3]. North America, Europe, and 
Asian industrialized countries have a higher prevalence 
rate of UC [4]. Moreover, people over 30 years old are at 
higher risk of developing UC [5]. In contrast, nearly one-
fourth of CD diagnosis occurs during adolescence [6].

Patients with IBD suffer from a wide range of symp-
toms such as abdominal pain, fatigue, weight loss, diar-
rhea, and bloody stools or rectorrhagia [7, 8]. The 
vastness of such kind of problems causes psychologi-
cal and social impairments that severely disrupts the 
patient’s normal life [9]. Subsequently, patients experi-
ence reduced quality of life because of low self-esteem, 
poor body image, difficulty in intimate relationships, and 
decreased productivity [10]. In such circumstances, it is 
necessary that patients and their caregivers receive ade-
quate and appropriate information and training to deal 
with the disease and control its sequels [9]. Furthermore, 
IBD patients are usually on long-term use of medications 
and invasive interventions. This condition exacerbates 
the need for extra support and information [11].

Previous studies have shown that the majority of IBD 
patients prefer to receive their required information 
through gastroenterologists and the Internet [12, 13]. 
However, half of the patients have perceived deficiencies 
in the received information, and thereby, look for more 
reliable sources [14]. Also, limited data is currently avail-
able regarding preferences of IBD patients for different 
types of needs. Therefore, the present study aimed to 
establish the preferences of IBD patients for informa-
tional and supportive needs besides sources of obtaining 
information via Confirmatory Factor Analysis (CFA) and 
Exploratory Factor Analysis (EFA).

Methods
Participants and sampling
IBD patients were recruited through different ways. A 
phone call was made with those patients whose informa-
tion was recorded in national registries. Also, volunteer 
patients were participated via announcements in social 
media. IBD patients in their periodic visits at defined 
Gastroenterology and Hepatology clinics in different 

cities (Mashhad, Babol, Amol, Tehran, and Shiraz) were 
invited too. Inclusion criteria were as the follows: IBD 
must has been diagnosed in the participants according 
to the international guideline at least six months prior to 
the onset of the study, age of ≥ 18 years, ability to com-
municate in native language with the study team mem-
bers, and providing written informed consent. Those who 
were not adhere to the study requirements or unwill-
ingness to keep participation were excluded. Out of 644 
included patients, 521 individuals remained in the study. 
They filled the questionnaire via either paper or online 
form. Data was recorded in a web-based platform.

Based on the questionnaire’s item count (1:10) and the 
15% non-participation rate of patients, the sample size 
was calculated. A total of 521 patients completed the 
study instrument, representing a response rate of 80.90%. 
According to the study of Fincham, “A response rate of 
approximately 60% should be the goal of researchers 
for most research“ [15]. Therefore, the response rate is 
acceptable in quantitative research.

Ethical consideration
This study was started after obtaining ethical approval 
from the university and participation was voluntary. 
Finally, the compiled questionnaire was distributed 
among qualified patients after the approval of the special-
ized ethics committee in biomedical research of Mashhad 
University of medical sciences (IR.MUMS.REC.1400.230) 
and after obtaining written informed consent.

Data collection
Data were collected by a structured questionnaire 
between May 2022 and September 2022. The primary 
items of this questionnaire items, based on scoping 
review study [16, 17], guidelines of the American Gastro-
enterological Association, American College of Gastroen-
terology, Crohn’s & Colitis Foundation, European Crohn’s 
and Colitis Organization as well as British Society of 
Gastroenterology consensus guidelines, on our previous 
work were scrutinized. A list containing vital needs in 
informational (56 items) and supportive (36 items) needs 
besides information sources (19 items) and methods of 
obtaining information (17 items) was prepared. These 
128 items were transformed into corresponding ques-
tions and were subjected to three rounds of Delphi con-
sensus to have the experts’ opinions in this regard [18]. 
In this way, 75 items including 37 information needs, 20 
supportive needs, 9 sources of information, and 9 meth-
ods of obtaining information were found fundamental by 
the experts. On this basis, the new questionnaire, which 
became shortened after checking validity and reliability, 
was delivered to the IBD patients to acquire their opin-
ions in different sections. We inevitably decided to work 
on this version in order to not lose any important item. 
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The instrument containing 13 demographic and disease-
related questions (sex; age; marital status; ethnicity; edu-
cation level; employment status; type of disease; duration 
of disease; patient’s age at the time of diagnosis; current 
disease status; factors affecting the incidence, recur-
rence, or exacerbation of the disease from the patient’s 
point of view; the history of IBD in the family; and the 
history of GI surgery) and three other sections. These 
three sections include 56 items and 4 open questions as 
follows (Supplement Tables  1, 2, 3 and 4): information 
needs of patients with IBD (25 questions), supportive 
needs of patients with IBD (15 questions), and infor-
mation sources and information presentation methods 
on patients with IBD (16 questions). The questions are 
ranked on a 5-point Likert scale (0-no need and 4-strong 
need). This questionnaire also evaluates the acceptance 
of patients from the information sources and presenta-
tion of Information methods to patients with IBD using 
a 5-point scale (0-non-acceptance of the source and 4-full 
acceptance of the source). Fifteen experts in the fields of 
gastrointestinal and liver diseases in adults, psychiatrists 
or clinical psychologists, and members of the nursing and 
health information technology faculty reviewed the items 
to confirm the content validity of the research instrument 
and to ensure that the purpose of the study was consis-
tent with it.

The process was governed by Davis’s four suggested 
processes for the instrument development for this study: 
[1] concept identification using literature; [2] item design 
by deciding on the readability, blueprint, item author-
ing, format, and scoring; [3] validity of the tool by expert 
review; factor analysis (CFA and EFA); and [4] instru-
ment reliability [19].

Data analysis
Data analysis was performed using SPSS V26 for EFA, 
and Amos V26 was applied for the CFA. Design require-
ments of the study and preferred statistical analyses were 
founded on the basis of COSMIN checklist [20] and we 
used the STROBE cross sectional checklist when writing 
our report [21]. We followed the methods of Alexis Hare-
rimana et al. 2020 [22] for data analyses. Factor analysis 
(FA) is one of the most extremely useful methods to psy-
chometrically test instruments in methodological stud-
ies, which is conducted via two methods: EFA and CFA 
[23, 24].In the present study, EFA and CFA were applied 
to construct validity and identify the preferences of 
patients with IBD for their important needs. Specifically, 
EFA was performed as a pre-test to assess the construct 
validity of the items within the questionnaire as well as 
reducing its dimension. At the first stage, the standard 
normal distribution was assessed by verification of the 
kurtosis (-7 to + 7) and skewness (‐2 to + 2) that should 
be within the acceptable range [25]. In the primary EFA 

phase, data screening was done using Bartlett’s spheric-
ity test (0.05) and Kaiser-Meyer-Olkin (KMO) measure 
of sampling adequacy (> 0.5) [26]. The parallel analysis 
(PA) in terms of Principal Component Analysis (PCA) 
was carried out to indicate the number of factors that is 
maintained in the model [27]. Fifty-six items with a 15% 
non-participation rate and a sample size of 644 were con-
sidered. A total of 644 questionnaires were delivered to 
the IBD patients. Among them, 616 questionnaires were 
filled. Number of questionnaires that was omitted due 
to lack of cooperation and/or incompleteness was 95 
resulting to a net 521 complete questionnaires (response 
rate = 80.90%).

Also, factors with Eigenvalue of more than one were 
examined. EFA was proceeded relying on the 12 identi-
fied factors [27]. The CFA method was conducted to vali-
date the factors associated with the information needs, 
supportive needs, information sources, and information 
presentation methods, and some indices were applied to 
indicate the extent of the model fitness.

The conditions for the best fitness was selected from 
the relevant indices [28]. In our research, the goodness 
of model was assessed using indices such as compara-
tive fit index (CFI ≥ 0.90); Chi-square/Degree of Free-
dom (CMIN/DF ≤ 5); Turker-Lewis Index (TLI ≥ 0.90); 
the incremental index of fit (IFI, > 0.090); Standardized 
Root Mean Square Residual (SRMR ≤ 0.08), Root Mean 
Squared Error of Approximation (RMSEA, ≤ 0.08), and 
Goodness of Fit Index (GFI ≥ 0.90). Based on EFA results, 
all remained variables in EFA models were regarded in 
generating CFA models. It should be noted that some 
changes were implemented based on the fitness indices, 
and factor loading for each item was also examined. CFA 
and EFA were performed on the same data [29, 30].

Results
Biographical details of participants
As shown in Supplement Table 5, a total of 521 patients 
with IBD participated in this study with a mean age of 
37.57 years (SD = 11.54) and 69.87% were female. Also, 
66.99% of them were married. The average duration of 
their disease was 8.99 (SD = 7.04) years. Among the par-
ticipants, 67.37% had UC, and 59.69% had inactive dis-
ease. Also, 62.19% had no history of IBD in the family 
and 85.60% had no history of GI surgery.

Descriptive statistics of the items
For the whole questions within the questionnaire, Cron-
bach’s alpha and McDonald’s Omega were respectively 
0.928 and 0.917. While the former was higher than the 
minimum acceptable reliability of 0.70 [31] and shows 
high reliability of the instrument, the latter indeed rein-
forces high reliability between variables. Specifically, 
McDonald’s Omega was calculated for each section of 
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informational needs (0.928), supportive needs (0.92), 
sources of information (0.88), and methods of obtain-
ing information (0.862). Similarly, Interclass Corre-
lation Coefficient was calculated through Two-way 
random approach for the whole questionnaire (0.928) 
as well as for the informational Sect.  (0.931), support-
ive Sect.  (0.920), sources of information (0.888), and 

methods of obtaining information (0.862). Fifty-six items 
were assessed using the skewness, kurtosis, mean, and 
standard deviation. The total mean was 3.99 (S.D = 1.05), 
ranging from 3.69 to 4.33. The skewness (< 2) and ranged 
from − 1.23 to -0.31, and the kurtosis (< 7) ranged from 
− 1.19 to 1.33 (Supplement Table 6).

Exploratory factor analysis (EFA)
EFA was done through the data obtained from the 521 
cases using the PCA, the Rotation Method being Obli-
min with Kaiser Normalization. The KMO index of 0.60 
is considered acceptable for factor analysis [24, 32]. In 
this study, as shown in Table  1, in all 4 indicators, the 
value of KMO was greater than 0.6 and the results of 
Bartlett’s test of Sphericity were significant for all 4 indi-
cators. Therefore, the sample size of the study was appro-
priate and the implementation of exploratory factor 
analysis was allowed, suggesting a powerful relationship 
among the variables and the appropriateness of data to 
conduct an EFA. Using PA, twelve factors with Eigenval-
ues > 1 were obtained, as suggested by Horn [33], which is 
a recommended method to assess the number of factors. 
The twelve factors were obtained as follows:

Information needs
As shown in Table 2, based on the eigenvalues, five fac-
tors were extracted in this section. These five factors 
explained 66.44% of the total variance. The five fac-
tors were named as follows: Factor 1:Self-management 
information (A1) with eight items with a factor loading 
between 0.764 and 0.837. Factor 2: Preventive and sup-
portive care information (A2) with six items and factor 
loading between 0.667 and 0.781. Factor 3: Life-style 
and risky behaviors information (A3) with five items 
and factor loading between 0.604 and 0.752. Factor 4: 
Medical information (A4) with four items the factor 
loading between 0.613 and 0.713.Factor 5: Healthcare 
provider team information (A5) with two items and 
the factor loading between 0.821 and 0.836. Cronbach’s 
alpha ensured the reliability of the factors; factors > 0.70, 
indicated a good reliability (factor 1 = 0.941; factor 
2 = 0.893; factor three = 0.801; factor four = 0.705; factor 
five = 0.822).

Information sources
As shown in Table 3, based on the eigenvalues, two fac-
tors were extracted in this section. These two factors 
explained 75.04% of the total variance. The two factors 
were named as follows: Factor 1: Scientific resources 
and support services (B1) with four items with a factor 
loading between 0.664 and 0.858. Factor 2: Healthcare 
provider team (B2) with three items and factor loading 
between 0.752 and 0.899. Cronbach’s alpha ensured the 

Table 1 KMO and Bartlett’s test
Kaiser-Meyer-
Olkin Measure 
of Sampling 
Adequacy (KMO)

Bartlett’s test of sphericity
Approx. 
Chi-square

Df P-value

Information 
needs

0.935 7613.147 300 < 0.001

Information 
sources

0.830 2284.006 21 < 0.001

Information 
presentation 
methods

0.878 1736.258 36 < 0.001

Supportive 
needs

0.914 4961.661 105 < 0.001

Table 2 Factor loadings for information needs
Items Factors

F1 F2 F3 F4 F5
Tip for Psychological factors 
control

0.837

Treatment 0.816
Pain and symptom management 0.810
Symptoms/Clinical manifesta-
tions of IBD

0.806

Tip for coping 0.799
Disease management 0.797
The prevention of relapse action 
in relapse

0.773

Risk factors of flares 0.764
Colorectal cancer 0.781
Risk of infection 0.767
Vaccinations in IBD 0.733
Gynecological issues 0.713
Extra-intestinal manifestations 
and IBD complication

0.694

Covid-19 and IBD 0.667
Nutritional deficiencies 0.752
IBD-related travel information 0.678
Risky behaviors (smoking, alcohol, 
drug, Tobacco)

0.675

Exercise and physical activity 0.659
Nutrition 0.604
Diagnostic methods 0.713
IBD evolution and further course 0.674
Long-term consequences 0.640
Cause of IBD 0.613
When connect to IBD team 0.836
Hospitals and Doctors 
information

0.821
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reliability of the factors; factors > 0.70 indicated good reli-
ability (factor one = 0.858; factor 2 = 0.879).

Information presentation methods
Two factors were extracted in this section. These factors 
explained 59.28% of the total variance. The two factors 
were named as follows: Factor 1: educational Media (C1) 
with four items with a factor loading between 0.674 and 
0.799. Factor 2: Social Media and telephone information 
service (C2) with five items and factor loading between 

0.516 and 0.782 (Table 4). Cronbach’s alpha ensured the 
reliability of the factors; factors > 0.70, indicated a good 
reliability (factor 1 = 0.799; factor 2 = 0.801).

Supportive needs
Three factors were extracted in this section. These fac-
tors explained 70.13% of the total variance. The three fac-
tors were named as follows: Factor 1: Patient-Physician 
Communication needs (D1) with six items with a factor 
loading between 0.739 and 0.811. Factor 2: Psychosocial 
needs (D2) with five items and factor loading between 
0.756 and 0.818.Factor 3: Facility’s needs (D3) with 
four items and factor loading between 0.764 and 0.813 
(Table 5). Cronbach’s alpha ensured the reliability of the 
factors; factors > 0.70 indicated good reliability (factor 
1 = 0.899; factor 2 = 0.901; factor 3 = 0.871).

Confirmatory factor analysis (CFA)
Measurement model
Validation of the identified twelve factors of the IBD 
patient’s needs CFA was conducted. For cross-validation 
of the found factors CFA was performed, and multicol-
linearity was found as independent variables (Five factors 
for information needs, two for information sources, two 
for information presentation methods, and two for sup-
portive needs).

A positive correlation was found between the fac-
tors, with estimates being between r = 0.147 and r = 0.44 
for information needs, from r = 0.374 for information 
sources, from r = 0.47 for information presentation meth-
ods, and r = 0.23 to r = 0.44 for supportive needs. More-
over, a significant relationship was detected among the 
factors (p < 0.05 and p < 0.01), which showed indepen-
dent variables. Regarding information needs, information 
sources, information presentation methods, and sup-
portive needs, the results for standardized estimates were 
from β = 0.522 to β = 0.89, β = 0.68 to β = 0.963, β = 0.568 
to β = 0.774, and β = 0.68 to β = 0.857, respectively with 
p < 0.001. The Chi-square goodness of fit test was not sig-
nificant although the Chi-square test tends to be a statis-
tically significant test, it is highly sensitive against model 
fit and rejects the model when the model or sample is 
large [34–36]. Figures  1, 2, 3 and 4 indicate latent vari-
ables as well as their relevant observational variables of 
the final models.

Assessment of measurement model: model fit indicators
Based on Figs.  1, 2, 3 and 4, all of the items showed 
strong factor loadings (above 0.5) with their correspond-
ing latent constructs. Due to the limitations of the Chi-
square, other multiple indices including GFI; CFI; IFI; 
TLI; RMSEA, were used to assess the model fit. Figures 1, 
2, 3 and 4 show the values of the fit indices for each fac-
tor and are within acceptable ranges for all indices, which 

Table 3 Factor loadings for information sources
Items Factors

F1 F2
Educational website 0.858
Scientific researches and articles in scientific 
and medical journals

0.846

Hospitals or IBD clinic 0.780
Counseling and support groups 0.664
Health professionals team 0.899
Gastroenterologists 0.898
IBD nurse 0.752

Table 4 Factor loadings for information presentation methods
Items Factors

F1 F2
Brochures or booklet 0.799
Educational videos 0.791
Mobile applications 0.720
TV or radio 0.674
Websites 0.782
Social medias (telegram, whatsapp) 0.758
Email 0.744
Interactive voice response 0.557
Short messaging service 0.516

Table 5 Factor loadings for supportive needs
Items Factors

F1 F2 F3
Easy and immediate access to specialist staff 0.800
Monitoring and follow-up 0.791
Shared-decision making 0.767
Support and patient-physician interaction 0.811
Multidisciplinary care services 0.758
Information-sharing coordination between phy-
sician and patients

0.739

Disease management 0.818
Ability to obtain psychological skills 0.787
Mental health support 0.767
Social health support systems 0.771
Family or Caregivers supports 0.756
Facilities support 0.775
Intimacy support 0.823
Insurance support 0.764
Patients and Caregivers education 0.813
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indicated that factors obtained from the EFA were vali-
dated so that the model efficiency is verified.

Discussion
IBD, a chronic immune-mediated illness of the gastroin-
testinal tract, adversely modifies the mental and physical 
health of the affected patients [37]. The chronic nature of 
IBD and the complexities in managing the disease make 
it essential to provide support and necessary information 
in different required aspects such as treatment options, 
symptom improvement, safe medication use, and maxi-
mum comfort [38–40]. Patients with IBD use different 
resources and have various preferences to meet such 
needs [41, 42]. Exploratory and confirmatory analysis 
determine those important needs and preferences of 

IBD patients. In the present study, a model was estab-
lished based on 12 important factors identified by EFA: 
five factors in the information needs section including 
self-management information (factor 1), preventive and 
supportive care information (factor 2), lifestyle and risky 
behavior information (factor 3), medical information 
(factor 4), and health care provider information (factor 
5); two factors in the information source section includ-
ing scientific resources and support service (factor 1) and 
health care provider team (factor 2); two factors in the 
methods of information’s presentation section including 
educational media (factor 1), social Media and telephone 
information service (factor 2); and finally, three factors in 
the supportive needs section including patient-commu-
nication needs (factor 1), psychosocial support (factor 2), 

Fig. 2 CFA Model for the IBD patients’ preferences information sources 
needs (with standardized estimates). Chi-square goodness of fit ((χ2 
/ d.f = 5.1)); CFI = 0.970 (> 0.90); IFI = 0.97 (> 0.90); TLI = 0.943 (> 0.90); 
RMSEA = 0.087 (< 0.080); SRMR = 0.047 (< 0.08)

 

Fig. 1 CFA Model for the IBD patients’ preferences for information needs 
(with standardized estimates). Chi-square goodness of fit ((χ2 / d.f = 1.94)); 
CFI = 0.972 (> 0.90); IFI = 0.97 (> 0.90); TLI = 0.968 (> 0.90); RMSEA = 0.043 
(< 0.080); SRMR = 0.033 (< 0.08)
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and facilities supports (factor 3). The aforementioned fac-
tors in the model have explained at least 60% of the total 
variance. Also, the confirmatory factor analyses approved 
the current model as the general one for different needs 
of patients with IBD.

Several studies have acknowledged that informational 
needs are the top priority ones in IBD patients [12, 42, 
43]. From the patients’ point of view, information is 
needed in various areas including, but not limited to, 
medical, self-management, receiving care (preventive 
or supportive), and communication with the health care 
team. Unfortunately, such information is either lack-
ing or not received properly to the patients [41, 44]. To 
overcome these challenges, health policymakers should 
take regular measures in order to improve the methods 
of receiving acceptable information to the patients by 
implementing innovative ways.

Majority of the patients eagerly seek to establish a 
consistent patient-physician communication in order 
to meet their informational needs [12, 41]. Having suffi-
cient amounts of information improves self-management 
in IBD patients [12]. Easy access to proper information 
has a positive impact on therapeutic outcomes and qual-
ity of life, and is related to emotional adjustment [45–47]. 
Information can be presented to the patients in various 
formats via books, brochures, social media, and direct 
contact with specialists through phone or email [48].

Supportive needs are also of critical importance since 
they help patients to deal with the illness and its conse-
quences [49]. IBD patients face with different financial, 
psychological, and social problems, which shows the 
value of supportive needs. For instance, many patients 
with IBD have lost their jobs due to disease sequels such 
as depression and anxiety [50, 51], and supportive help of 
psychiatrists is effective in reducing the upcoming finan-
cial burden imposed to IBD patients [52]. Hence, patients 
need to receive pertinent support from insurance and 
health organizations, and psychosocial support from 
their relatives and healthcare providers.

In one study, patients’ experiences of living with IBD 
were studied with a focus on information and support 
needs. Patients were frustrated about prolonged diag-
nosis process, which becomes exacerbated by misdiag-
nosis and negative impact on quality of life. Loss of trust 
between healthcare professionals and increased feelings 
of fear results from lack of information that causes nega-
tive effects on patients’ self-management of the disease. 
Also, the study highlighted the importance of emotional 
and practical support from partners and family mem-
bers. Moreover, support that was provided from nurses 
and surgeons was considered as the highly valued ones. 
Patients declared that access to information and support 
improves their life and helps to regain trust in healthcare 
practitioners [14].

Fig. 4 CFA Model for the IBD patients’ preferences for supportive needs 
(with standardized estimates). Chi-square goodness of fit ((χ2 / d.f = 4.17)); 
CFI = 0.944 (> 0.90); IFI = 0.94 (> 0.90); TLI = 0.93 (> 0.90); RMSEA = 0.078 
(< 0.080); SRMR = 0.046 (< 0.08)

 

Fig. 3 CFA Model for the IBD patients’ preferences for information presen-
tation methods (with standardized estimates). Chi-square goodness of fit 
((χ2 / d.f = 2.07)); CFI = 0.987 (> 0.90); IFI = 0.987 (> 0.90); TLI = 0.98 (> 0.90); 
RMSEA = 0.045 (< 0.080); SRMR = 0.036 (< 0.08)
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In a recent study, initial medical unmet needs were 
explored in UC patients. Out of 18, four needs were 
attributed to inability to lead a normal life. It was declared 
that better understanding of patients’ view is essential for 
handling the impact of UC on the life. A further three 
of them related to the importance of early diagnostic 
and therapeutic approaches. Another three needs were 
about new treatment alternatives in these patients. Seven 
unmet needs dealt with drawbacks of current treatments. 
Other remaining needs have focused on education of 
healthcare practitioners and raising awareness regarding 
development, publication, and dissemination of scien-
tific research for different treatment options. At the end, 
the authors stated that there are considerable number of 
critical problems for management of UC that need to be 
addressed in future research [53].

In another study, challenges of patients with IBD for liv-
ing and managing of the disease were investigated. Physi-
cal symptoms like pain, frequency of bowel motions, 
urgency, and diarrhea were identified as the one of the 
major challenges. Accordingly, subsequent impacts of 
these challenges on different aspects of patients’ life such 
as social isolation, psychological fragility, and reduced 
educational and professional opportunities were noted. 
Also, findings revealed that patients experienced the 
absence of meaningful support as a serious life challenge 
mainly from family and friends, not that from healthcare 
professionals. However, further researches were needed 
for elucidation of support interventions from healthcare 
providers and the effect of such helps on self-manage-
ment of the challenges [54].

Limitations of this study should be acknowledged 
too. One of the inherent limitations of such studies, 
self-report assessment, is reporting bias. However, high 
response rate attenuates this weakness and promotes 
this notion that the sample population is a good repre-
sentative of the overall IBD patients. Furthermore, only 
IBD patients who agreed to fill the questionnaire were 
included, and this may cause selection bias. General-
izability of the findings may be restrained by unique 
characteristics of the population. Needs, preferences, 
and beliefs of one population are not similar to other 
peers from other countries, societies, and cultures. As 
the questionnaire of the study was filled through online 
system other than manually, some difficulties and errors 
may be occurred for the users in terms of fidelity and 
careful responding to the items.

Needs and preferences of IBD patients that have been 
identified in this study should be evaluated with regard to 
effectiveness of information resources and presentation 
methods. Future investigations should be focused on how 
factor structure of the needs and preferences identified in 
the current study can be extended to other populations. 
Needs and preferences of IBD patients in younger age 

or under the legal age of 18 could be also the subject of 
future studies.

Conclusions
This study generated a model based on 12 factors for 
measuring the needs of IBD patients in four subscales of 
information and supportive needs besides sources and 
methods of providing information. The findings can be 
applied for preparing the healthcare professional teams 
to properly meet the needs and efficiently decrease the 
psychological burden on the patients and their caregivers.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12876-024-03214-x.

Supplementary Material 1

Acknowledgements
The authors would like to thank all the experts, data managers, and 
administrative nurses who have worked in this study.

Author contributions
H.T: Statistical analysis; design and planning of the study; Approval of the final 
version of the manuscript. N: design and planning of the study; collection, 
analysis, and interpretation of data; drafting and editing of the manuscript. 
M.F: design and planning of the study; drafting and editing of the manuscript. 
A.B: effective participation in research orientation; critical review of the 
literature; patient inclusion. J.SH: effective participation in research orientation; 
critical review of the literature; patient inclusion. S.E: effective participation in 
research orientation; critical review of the manuscript. All authors contributed 
to the article and approved the submitted version.

Funding
Not applicable.

Data availability
The original data presented in the study are included in the article. The data 
that support the findings of this study are available from [Narges Norouzkhani] 
but restrictions apply to the availability of these data, which were used 
under license for the current study, and so are not publicly available. Data 
are however available from the authors upon reasonable request and with 
permission of [Hamed Tabesh and Narges Norouzkhani].

Declarations

Ethics approval and consent to participate
The study was conducted according to the guidelines of the Declaration 
of Helsinki, and approved by the Ethics Committee of Mashhad Faculty of 
Medical Sciences in November 2021 (protocol code: IR.MUMS.REC.1400.230 
and date of approval: November 2021).
 
All participants provided Informed consent for the study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Contribution of the paper

•The paper uses an exploratory and confirmatory fac-
tor analysis to detect the informational and supportive 
needs in patients with inflammatory bowel diseases.•The 

https://doi.org/10.1186/s12876-024-03214-x
https://doi.org/10.1186/s12876-024-03214-x


Page 9 of 10Norouzkhani et al. BMC Gastroenterology          (2024) 24:134 

paper focuses the aspects of the patients’ preferences of 
informational and supportive needs.•The methodology 
used in this study would guide future researches in the 
development and validating the research tools.•The thir-
teen-factor model would be a beneficial tool to determine 
the preferences of patients with inflammatory bowel 
diseases.

Received: 18 September 2023 / Accepted: 26 March 2024

References
1. Cai Z, Wang S, Li J. Treatment of inflammatory bowel disease: a Comprehen-

sive Review. Front Med. 2021:2681.
2. Ramos GP, Papadakis KA, editors. Mechanisms of disease: inflammatory bowel 

diseases. Mayo Clinic Proceedings; 2019: Elsevier.
3. Chang JT. Pathophysiology of inflammatory bowel diseases. N Engl J Med. 

2020;383(27):2652–64.
4. Zhang X, Zhang L, Chan JC, Wang X, Zhao C, Xu Y, et al. Chinese herbal 

medicines in the treatment of ulcerative colitis: a review. Chin Med. 
2022;17(1):1–16.

5. Volpato E, Bosio C, Previtali E, Leone S, Armuzzi A, Pagnini F, et al. The evolu-
tion of IBD perceived engagement and care needs across the life-cycle: a 
scoping review. BMC Gastroenterol. 2021;21(1):1–17.

6. Aloi M, Cucchiara S. Crohn’s Disease. Textbook of Pediatric Gastroenterology. 
Hepatology and Nutrition: Springer; 2022. pp. 379–91.

7. Fawson S, Dibley L, Smith K, Batista J, Artom M, Windgassen S et al. Develop-
ing an online program for self-management of fatigue, Pain, and urgency 
in inflammatory bowel disease: patients’ needs and wants. Dig Dis Sci. 
2021:1–14.

8. Keller R, Fusco S, Stange EF, Malek NP, Wehkamp J, Klag T. Infodemiology of 
Crohn’s disease and ulcerative colitis using Google trends–an approach to 
investigate patient needs. Z Gastroenterol. 2020;58(03):224–33.

9. Graffigna G, Bosio C, Pagnini F, Volpato E, Previtali E, Leone S, et al. Promoting 
psycho-social wellbeing for engaging inflammatory bowel disease patients 
in their care: an Italian consensus statement. BMC Psychol. 2021;9(1):1–14.

10. Santos JDM, Peña-Sánchez JN, Fowler SA. Patients’ perspectives on medica-
tion for inflammatory bowel disease: a mixed-method systematic review. Eur 
J Gastroenterol Hepatol. 2020;33(9):1139–47.

11. Daher S, Khoury T, Benson A, Walker JR, Hammerman O, Kedem R, et al. 
Inflammatory bowel disease patient profiles are related to specific informa-
tion needs: a nationwide survey. World J Gastroenterol. 2019;25(30):4246.

12. Catalán-Serra I, Huguet-Malavés JM, Mínguez M, Torrella E, Paredes JM, 
Vázquez N, et al. Information resources used by patients with inflammatory 
bowel disease: satisfaction, expectations and information gaps. Gastroenterol 
Hepatol. 2015;38(6):355–63.

13. Wong S, Walker JR, Carr R, Graff LA, Clara I, Promislow S, et al. The information 
needs and preferences of persons with longstanding inflammatory bowel 
disease. Can J Gastroenterol. 2012;26(8):525–31.

14. Karadag P, Morris B, Woolfall K. The information and support needs of 
patients living with inflammatory bowel disease: a qualitative study. Chronic 
Illn. 2020:1742395320968617.

15. Fincham JE. Response rates and responsiveness for surveys, standards, and 
the Journal. Am J Pharm Educ. 2008;72(2):43.

16. Norouzkhani N, Faramarzi M, Ghodousi Moghadam S, Karimi MA, Shokri 
Shirvani J, Bahari A, et al. Identification of the informational and supportive 
needs of patients diagnosed with inflammatory bowel disease: a scoping 
review. Front Psychol. 2023;14:1055449.

17. Norouzkhani N, Tabesh H, Moghadam SG. Identifying the Informational and 
Supportive Needs of patients Diagnosed with Inflammatory bowel disease: A 
Scoping review. 2022.

18. Norouzkhani N, Bahari A, Tabesh H. Expert opinions on informational and 
supportive needs and sources of obtaining information in patients with 
inflammatory bowel disease: a Delphi consensus study. Front Psychol. 
2023;14:1224279.

19. Davis LL. Instrument review: getting the most from a panel of experts. Appl 
Nurs Res. 1992;5(4):194–7.

20. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. 
The COSMIN checklist for assessing the methodological quality of studies 
on measurement properties of health status measurement instruments: an 
international Delphi study. Qual life Research: Int J Qual life Aspects Treat care 
Rehabilitation. 2010;19(4):539–49.

21. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, 
et al. The strengthening the reporting of Observational studies in Epidemiol-
ogy (STROBE) Statement: guidelines for reporting observational studies. Int J 
Surg. 2014;12(12):1495–9.

22. Harerimana A, Mtshali NG. Using exploratory and Confirmatory Factor Analy-
sis to understand the role of technology in nursing education. Nurse Educ 
Today. 2020;92:104490.

23. Fisher MJ, King J. The self-directed learning readiness scale for nursing 
education revisited: a confirmatory factor analysis. Nurse Educ Today. 
2010;30(1):44–8.

24. Williams B, Onsman A, Brown T. Exploratory factor analysis: a five-step guide 
for novices. Australasian J Paramedicine. 2010;8(3).

25. Kim H-Y. Statistical notes for clinical researchers: assessing normal distri-
bution (2) using skewness and kurtosis. Restor Dentistry Endodontics. 
2013;38(1):52–4.

26. Taherdoost H, Sahibuddin S, Jalaliyoon N. Exploratory factor analysis; con-
cepts and theory. Adv Appl pure Math. 2022;27:375–82.

27. Wood ND, Akloubou Gnonhosou DC, Bowling JW. Combining parallel and 
exploratory factor analysis in identifying relationship scales in secondary 
data. Marriage Family Rev. 2015;51(5):385–95.

28. Hooper D, Coughlan J, i Mullen MR. (2008). Structural equation modelling: 
Guidelines for determining model fit. Electronic Journal of Business Research 
Methods. 2008;6(1):53–60.

29. Lt H, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: 
conventional criteria versus new alternatives. Struct Equation Modeling: 
Multidisciplinary J. 1999;6(1):1–55.

30. West SG, Taylor AB, Wu W. Model fit and model selection in structural equa-
tion modeling. Handb Struct Equation Model. 2012;1:209–31.

31. Wells CS, Wollack JA. An instructor’s guide to understanding test reliability. 
Testing & Evaluation Services University of Wisconsin; 2003.

32. Tabachnick BG, Fidell LS, Ullman JB. Using multivariate statistics: pearson 
Boston, MA; 2007.

33. Horn JL. A rationale and test for the number of factors in factor analysis. 
Psychometrika. 1965;30(2):179–85.

34. Bentler PM, Bonett DG. Significance tests and goodness of fit in the analysis 
of covariance structures. Psychol Bull. 1980;88(3):588.

35. Kline RB. Principles and practice of structural equation modeling. Guilford; 
2015.

36. Teo T, Tsai LT, Yang C-C. Applying structural equation modeling (SEM) in 
educational research: an introduction. Application of structural equation 
modeling in educational research and practice. Brill; 2013. pp. 1–21.

37. Al Khoury A, Balram B, Bessissow T, Afif W, Gonczi L, Abreu M et al. Patient 
perspectives and expectations in inflammatory bowel disease: a systematic 
review. Dig Dis Sci. 2021:1–19.

38. Fiorino G, Lytras T, Younge L, Fidalgo C, Coenen S, Chaparro M, et al. Quality of 
care standards in inflammatory bowel diseases: a European Crohn’s and Coli-
tis Organisation [ECCO] position paper. J Crohn’s Colitis. 2020;14(8):1037–48.

39. Hazlewood GS, Pokharel G, Deardon R, Marshall DA, Bombardier C, Tomlinson 
G, et al. Patient preferences for maintenance therapy in Crohn’s disease: a 
discrete-choice experiment. PLoS ONE. 2020;15(1):e0227635.

40. Keil R, Wasserbauer M, Zádorová Z, Kojecký V, Hlava Š, Št’ovíček J, et al. 
Adherence, risk factors of non-adherence and patient’s preferred treatment 
strategy of mesalazine in ulcerative colitis: multicentric observational study. 
Scand J Gastroenterol. 2018;53(4):459–65.

41. Bernstein KI, Promislow S, Carr R, Rawsthorne P, Walker JR, Bernstein CN. 
Information needs and preferences of recently diagnosed patients with 
inflammatory bowel disease. Inflamm Bowel Dis. 2011;17(2):590–8.

42. Britt RK. Online social support for participants of Crohn’s and ulcerative colitis 
groups. Health Commun. 2017;32(12):1529–38.

43. Norouzkhani N, Bahari A, Faramarzi M, Shokri Shirvani J, Eslami S, Tabesh H. 
Development and validation of an Educational Book on Self-Management 
in Inflammatory Bowel Disease Based on Patient preferences and Expert 
opinions: a methodological study. J Clin Med. 2023;12(24):7659.

44. Casellas F, Guinard Vicens D, García-López S, González-Lama Y, Argüelles-Arias 
F, Barreiro-de Acosta M, et al. Consensus document on the management 
preferences of patients with ulcerative colitis: points to consider and recom-
mendations. Eur J Gastroenterol Hepatol. 2020;32(12):1514–22.



Page 10 of 10Norouzkhani et al. BMC Gastroenterology          (2024) 24:134 

45. Casellas F, Fontanet G, Borruel N, Malagelada J. The opinion of patients with 
inflammatory bowel disease on healthcare received. Rev Esp Enferm Dig. 
2004;96(3):174–84.

46. Casellas F, López-Vivancos J, Badia X, Vilaseca J, Malagelada J-R. Impact of sur-
gery for Crohn’s disease on health-related quality of life. Am J Gastroenterol. 
2000;95(1):177–82.

47. Politi P, Bodini P, Mortilla M, Beltrami M, Fornaciari G, Formisano D, et al. 
Communication of information to patients with inflammatory bowel disease: 
a European collaborative study in a multinational prospective inception 
cohort. J Crohn’s Colitis. 2008;2(3):226–32.

48. Panes J, De Lacy A, Sans M, Soriano A, Pique J. Frequent internet use among 
Catalan patients with inflammatory bowel disease. Gastroenterología y 
hepatología. 2002;25(5):306–9.

49. Cho R, Wickert NM, Klassen AF, Tsangaris E, Marshall JK, Brill H. Identifying 
needs in young adults with inflammatory bowel disease. Gastroenterol Nurs. 
2018;41(1):19–28.

50. Bertomoro P, Vettorato MG, Simonetti F, Dall’Angelo L, Lorenzon G, Rigo A, et 
al. Tu2007 inflammatory bowel disease and psychological status: determi-
nants and social consequences. Gastroenterology. 2016;150(4):S1004.

51. Brandi MT, Ribeiro MS, Chebli LA, Franco MB, Pinto AL, Gaburri PD, et al. Psy-
chological distress in Brazilian Crohn’s disease patients: screening, prevalence, 
and risk factors. Med Sci Monit. 2009;15(8):PH101–8.

52. Bennebroek Evertsz’ F, Thijssens N, Stokkers P, Grootenhuis M, Bockting C, 
Nieuwkerk P, et al. Do inflammatory bowel disease patients with anxiety 
and depressive symptoms receive the care they need? J Crohn’s Colitis. 
2012;6(1):68–76.

53. Danese S, Allez M, van Bodegraven AA, Dotan I, Gisbert JP, Hart A et al. 
Unmet medical needs in ulcerative colitis: an expert group consensus. 
2019;37(4):266–83.

54. Byron C, Cornally N, Burton A, Savage EJJ. Challenges of living with and man-
aging inflammatory bowel disease: a meta-synthesis of patients’ experiences. 
2020;29(3–4):305–19.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Inflammatory bowel disease patients’ perspectives of non-medical needs
	Abstract
	Introduction
	Methods
	Participants and sampling
	Ethical consideration
	Data collection
	Data analysis

	Results
	Biographical details of participants
	Descriptive statistics of the items
	Exploratory factor analysis (EFA)
	Information needs
	Information sources
	Information presentation methods
	Supportive needs


	Confirmatory factor analysis (CFA)
	Measurement model
	Assessment of measurement model: model fit indicators

	Discussion
	Conclusions
	References


