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A B S T R A C T

Background: Inflammatory bowel disease (IBD) is a chronic inflammatory condition that impacts many aspects of 
patients’ lives and requires proper control to improve health outcomes. This study aimed to assess perceived IBD 
control and identify factors associated with it.
Methods: An interview-based questionnaire was used to collect data related to sociodemographic, lifestyle, IBD- 
related information, and anthropometrics among 116 IBD patients. The inflammatory bowel disease control 
questionnaire was used to evaluate IBD control, the general health questionnaire-12 (GHQ-12) was used to assess 
general psychological distress, and the malnutrition universal screening tool (MUST) was used for malnutrition 
screening.
Results: The mean age of the study participants was 36.4 ± 13.8 years, the mean time since being diagnosed with 
IBD was 6.2 ± 6.6 years, and the mean IBD-control score was 10.8 ± 4.8. Better IBD control (p < 0.05) was 
significantly associated with living with a spouse, having a higher educational level, being a non-current smoker, 
not having sleeping problems, not having changes in sleep duration after being diagnosed, being more physically 
active or having the same level of physical activity compared to before diagnosis, and being well-nourished. In 
addition, longer disease duration, higher midarm, calf, and hip circumferences, increased muscle mass, handgrip 
strength, peak flow rate, and GHQ score were all significantly correlated with IBD control score. In multivariate 
analysis only the GHQ-12 score and the principal component representing muscle mass and body size were found 
to be statistically significant.
Conclusions: Psychological well-being and favorable body composition were independently associated with better 
perceived disease control among individuals with IBD. These findings necessitate the importance of psycho
logical screening and nutritional or functional assessments into IBD management to enhance self-management 
and improve patients’ overall disease experience.

Introduction

Inflammatory bowel disease (IBD) is a relapsing and remitting con
dition characterized by a chronic inflammatory state of the gastroin
testinal tract [1,2]. IBD is represented by two idiopathic phenotypes: 
ulcerative colitis (UC) and Crohn’s disease (CD), each of which can 
impact all areas of patients’ lives, including school, work, family, and 
social life. The incidence and prevalence of IBD are increasing world
wide [3], whereas the highest prevalence of IBD has been reported in 
Europe and North America. In Asia and the Middle East, the estimated 

annual incidence of ulcerative colitis is 6.3 per 100,000 person-years 
and 5.0 per 100,000 person-years for Crohn’s disease [4]. Both UC 
and CD may occur in adolescents and adults and affect men and women 
equally, and their symptoms are very similar despite some differences 
[5]. Some of the symptoms include diarrhea, abdominal pain, rectal 
bleeding, and weight loss. In addition, CD can cause pain, fever, and 
bleeding in severe cases. It affects any part of the digestive tract, 
including the mouth, esophagus, stomach, or the entire layers of the 
intestine, while UC affects the mucosal layers of the colon and is asso
ciated with blood in stool, severe pain, and rectal bleeding, which are 

* Corresponding author.
E-mail address: m.badrasawi@najah.edu (M. Badrasawi). 

Contents lists available at ScienceDirect

Arab Journal of Gastroenterology

journal homepage: www.journals.elsevier.com/arab-journal-of-gastroenterology

https://doi.org/10.1016/j.ajg.2025.09.012
Received 23 December 2024; Accepted 26 September 2025  

Arab Journal of Gastroenterology xxx (xxxx) xxx 

1687-1979/© 2025 Pan-Arab Association of Gastroenterology. Published by Elsevier B.V. All rights are reserved, including those for text and data mining, AI training, 
and similar technologies. 

Please cite this article as: Qusay Abdoh et al., Arab Journal of Gastroenterology, https://doi.org/10.1016/j.ajg.2025.09.012 

https://orcid.org/0009-0005-2089-1431
https://orcid.org/0009-0005-2089-1431
https://orcid.org/0009-0000-2138-5016
https://orcid.org/0009-0000-2138-5016
https://orcid.org/0009-0009-1571-8342
https://orcid.org/0009-0009-1571-8342
https://orcid.org/0000-0003-4803-1052
https://orcid.org/0000-0003-4803-1052
mailto:m.badrasawi@najah.edu
www.sciencedirect.com/science/journal/16871979
https://www.journals.elsevier.com/arab-journal-of-gastroenterology
https://doi.org/10.1016/j.ajg.2025.09.012
https://doi.org/10.1016/j.ajg.2025.09.012


more common in UC [5].
IBD patients are highly susceptible to being malnourished due to 

nutrients malabsorption, impaired digestion, and increased nutrient 
loss, namely micronutrient deficiencies including vitamins A, B1, B6, 
B12, and D and various minerals such as iron and zinc [6], which have 
been found to be associated with more complicated health issues. For 
instance, it has been found that low folate, vitamin B6, and B12 levels in 
IBD patients are attributed to elevated levels of the pro-inflammatory 
mediator homocysteine, a predictor of comorbidities and associated 
with disease severity among IBD patients [7]. However, malnutrition is 
considered the major leading cause of increased muscle catabolism, 
muscle loss and dysfunction, i.e., sarcopenia, among IBD patients, which 
results in altered body composition, impaired physical performance, and 
poor clinical outcomes [8]. These factors may not act independently, but 
they often influence each other, creating a cycle that exacerbates disease 
burden and complicates management.

Inflammatory bowel disease is associated with significant psycho
social burden [9]. It is negatively affects patients’ social-daily func
tioning and impacts their psychological and social well-being [10], work 
productivity, health-related quality of life, emotional and mental health. 
Moreover, IBD symptoms like bleeding, cramps, and fatigue have been 
associated with social and interpersonal interaction impairments [11]. It 
is documented that mental health issues, including anxiety and 
depression, are prevalent among IBD patients due to the chronic nature 
of the disease [9].

In recent year, the care of IBD patients has dramatically improved, 
and management strategies have evolved to prevent disease progression 
and provide better long-term clinical outcomes [12]. The developed 
therapies include conventional treatments that control symptoms 
through pharmacotherapy, such as aminosalicylates, corticosteroids, 
immunomodulators, and biologics. Moreover, new therapeutic strate
gies involve small molecules, apheresis therapy, improved intestinal 
microecology, cell therapy, and exosome therapy. Furthermore, thera
peutic approaches include patient education about diet and psychology, 
which appears to be beneficial for IBD management and control [13]. 
Numerous studies have shown that aspects of management, including 
multidisciplinary care and patient engagement and adherence to IBD 
therapy, contribute positively to outcomes in IBD patients, particularly 
improved disease course, fewer hospitalizations and emergency visits, 
and better quality of life (QoL) [14].

In the present study, we aimed to investigate and provide insight into 
IBD management among IBD patients by analyzing patients control after 
being diagnosed and identifying which risk factors are influenced their 
IBD control level.

Methods and Materials

Study design and population

A cross-sectional design was utilized in the present study. The sample 
was recruited from the outpatient clinics at An-Najah National Univer
sity Hospital (NNUH), the private clinics at Nablus City, and Ministry of 
Health hospitals at Nablus, Tulkarm, and Ramallah.

The Khamis and Kepler (2010) formula for multiple linear regression 
analysis with continuous predictors was used to determine the sample 
size [15]. The final formula, where k represents the number of pre
dictors, is n = 20 + 5 k. Given that there were 18 predictors in this study, 
a minimum sample size of 110 patients was required.

Patients were selected by convenient sampling, and participants who 
were included in this study were patients diagnosed with IBD and are 
aged at least 18 years old. Exclusion criteria included patients who were 
unable to perform the physical function test, refused to consent to join 
the study, and had previously been diagnosed with any mental or psy
chological disorder. No eligible patients were excluded or omitted after 
giving informed consent.

Ethical consideration

The study protocol was approved by the Internal Review Board (IRB) 
Committee at AN-Najah National University, which had a reference 
number of stu.MRC-118–4-3–23. In addition, permission and approval 
were obtained from the Palestinian Ministry of Health, while written 
consent was obtained from each participant. This study was conducted 
in accordance with the Declaration of Helsinki.

Data collection and research tools

Data were collected from November 2023 to February 2024 through 
face-to-face interviews using a structured paper-based questionnaire by 
trained researchers. Wording and response options of each question
naire were standardized to preserve integrity and validity. However, the 
questionnaire, including the translated part and the author-generated 
part, was checked for content validity by experts in the field prior to 
data collection.

A six-part questionnaire was developed. The first part collected 
sociodemographic data, while the second part focused on lifestyle- 
related data, including smoking status (originally smoker, ex-smoker, 
and nonsmoker, but recorded as “current smokers” and “current non
smokers” by combining ex-smokers and never smokers), sleeping, and 
physical activity. The third part includes IBD-related questions, 
including time and age of diagnosis, symptoms, follow-ups, and possible 
comorbidities. Parts from four to six contained the inflammatory bowel 
disease control questionnaire, the general health questionnaire-12 
(GHQ-12), and the malnutrition universal screening tool (MUST). The 
interview ended with functional status assessment, anthropometric 
measurements, and collection of blood samples for homocysteine level 
measurement.

IBD control questionnaire

The Inflammatory Bowel Disease Control Questionnaire (IBD-Con
trol) was developed to measure ‘disease control from the patient 
perspective.’ The questionnaire provides a simple summary score of 
health status as perceived by patients and includes a validated set of 
screening questions designed to highlight concerns in physical, social, 
psychological, and treatment domains, which can inform patient-centric 
consultations and help quantify therapeutic deficits [16]. It is a rapid, 
validated, and reliable (Cronbach’s alpha = 0.85) tool used to determine 
the severity of IBD symptoms. The IBD control questionnaire comprises 
13 items plus a visual analogue scale (0–100); each item has three 
response options, scored zero for the least favorable reply, one point for 
the intermediate or indeterminate reply, and two points for the most 
favorable reply. The IBD-Control-8 sub-score is calculated by summing 
scores for eight questions, including Q1a and Q1b, which are scored 
0 for “No,” 1 for “Not sure,” and 2 for “Yes,” in addition to Q3a to Q3f, 
which are scored as 0 for “Yes,” 1 for “Not sure,” and 2 for “No” 
(Supplementary material 1). The total score results in a range of 0–16 
(0 = worst control), with a higher score indicating better IBD control 
[17]. In this study, the IBD control questionnaire was used in the Arabic 
version after forward–backward translation by bilingual specialists 
(Supplementary material 2), with reference to the original question
naire [17]. In addition, Cronbach’s α was 0.875 overall for all 13 
question items and 0.847 for the sub-score of eight questions (IBD- 
Control-8).

General health questionnaire-12 (GHQ-12)

The general health questionnaire is a 12-item validated and reliable 
tool for general screening to measure minor psychological distress [18]. 
The Arabic version of GHQ-12 was used in this study, which has a 
Cronbach alpha of 0.86 [19]. Likert scoring was used for the rating scale 
in this study, which ranged from 0 to 3, where zero represents the 
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healthiest and 3 represents poor health/illness, and the total score could 
range from 0 to 36 [20]. Following Petkovska MS et al., a score greater 
than 16 was classified as having mental distress [21].

Malnutrition universal screening tool (MUST)

Malnutrition screening was performed using the Arabic version of 
the validated and reliable MUST [22], which is a five-step tool used to 
identify adults who are malnourished or at risk of malnutrition [23].

Functional status assessment

Functional status of participants was assessed using a Jamar dyna
mometer for handgrip strength. The Jamar dynamometer can record 
grip strength and is considered the gold standard for measuring muscle 
strength due to its reliability and precision [24]. Peak expirometry flow 
(PEF) was used to evaluate muscle strength as well. PEF is a key indi
cator of lung functions; it reflects the depth of the preceding breath, 
airway caliber, muscle strength, and voluntary effort. Generally, a peak 
flow rate below 200 L/min indicates severe obstruction for most adults 
younger than 65 [25].

Muscle mass and anthropometric measurements

Bioelectric impedance analysis (BIA) was used for skeletal muscle 
mass assessment via In Body device. BIA is used to estimate muscle mass 
at the clinical and research levels due to its portability and correlation 
with the reference methods [26]. Anthropometric data, including 
height, weight, calf circumference, waist circumference, and midarm 
circumference, were also measured, and the average reading was 
recorded. Body mass index (BMI) was calculated by dividing weight by 
height squared.

Homocysteine level measurements

The pro-inflammatory marker homocysteine was identified as a 
possible predictor of comorbidities in patients with IBD and may play a 
role in the pathophysiology of the disease [7]. Therefore, blood samples 
were obtained from the study participants by a registered laboratory 
technician and were transferred to An-Najah National University Hos
pital, where they were stored and analyzed. Serum homocysteine was 
measured by the enzyme-linked immunosorbent assay (ELISA) method.

Statistical analysis

Statistical analysis was conducted using the Statistical Package for 
the Social Sciences (SPSS22). Quantitative variables were presented as 
mean ± standard deviation (SD), and median with interquartile range 
(IQR) was reported to reflect central tendency and dispersion, given the 
non-normal distribution of IBD control score. Qualitative variables were 
presented as frequency and percentage. Normality of continuous vari
ables was assessed using the Shapiro-Wilk test. For the univariate 
analysis, the relationship between dependent and independent variables 
was evaluated using the Mann-Whitney U test, the Kruskal-Wallis test, 
the Jonckheere-Terpstra test, and the Spearman’s correlation coefficient 
test, where appropriate.

A multiple linear regression model was conducted to explore inde
pendent predictors of IBD control, which had been previously used in a 
validation study by Bodger and colleagues to identify predictors of IBD 
control [17]. Variables included in the multivariate regression model 
were primarily selected based on statistical significance (p < 0.05) from 
univariate analyses, with methodological considerations applied for 
continuous variables, for which their linearity with IBD control score 
was assessed, and quadratic terms were included where non-linearity 
was suspected. To prevent multicollinearity among closely related var
iables, a correlation matrix was created for all continuous variables 

(Supplementary material 3), and principal component analysis was 
used to summarize these factors (Supplementary material 4). For 
categorical variables, predictors with significant associations were 
evaluated using chi-square tests to avoid overlapping variables. Given 
the relatively small sample size, a post hoc sensitivity analysis was 
performed, indicating that the study was adequately powered to detect 
effects explaining approximately 20 % of the variance in IBD control 
scores, while smaller effects or interactions may not have reached 
significance.

The level of significance was set at p < 0.05. Coefficients were re
ported with their 95 % confidence intervals (CI).

Results

Patients sociodemographic and lifestyle characteristics

Table 1 described the sociodemographic and lifestyle characteristics 
of the included patients. The mean age of study participants was 36.4 ±
13.8 (18–67) years old, with more than half (61.2 %) were male and 
59.5 % were married. Most patients were nonsmokers (55.2 %) and slept 
between 6 and 8 h (72.4 %). Regarding changes in their lifestyle after 
diagnosis with IBD, patients reported that their sleeping duration 
remained the same (54.3 %), while 28.4 % reported that their sleeping 
duration decreased, and 57.8 % reported that their physical activity 
declined after diagnosis.

Ibd-related data

Most patients in this study were diagnosed with Crohn’s disease (64 
(55.2 %)), while 52 (44.8 %) patients were diagnosed with ulcerative 

Table 1 
Sociodemographic and lifestyle characteristics of IBD patients in Palestine 
(2023–2024).

Characteristics (N = 116) N (%), mean ± SD

Age 36.4 ± 13.8 
(18–67)

Family member number 5.3 ± 1.7 (1–12)
Sex Male 71 (61.2)

Female 45 (38.8)
Marital status Single 43 (37.1)

Married 69 (59.5)
Other 4 (3.4)

Living status Alone 3 (2.6)
With family 53 (45.7)
With spouse 60 (51.7)

Educational level Illiterate 3 (2.6)
School level 52 (44.8)
University 
level

61 (52.6)

Employment status Employed 65 (56.0)
Unemployed 51 (44.0)

Smoking status Smoker 35 (30.2)
Ex-smoker 16 (13.8)
Nonsmoker 64 (55.2)

Duration of sleep Less than 6 h 23 (19.8)
6–8 h 84 (72.4)
More than 8 h 9 (7.8)

Sleeping problem after diagnosis Yes 39 (33.6)
No 77 (66.4)

Changes in sleep duration after diagnosis Decreased 33 (28.4)
The same 63 (54.3)
Increased 20 (17.2)

Physical activity compared to before 
diagnosis

Less active 67 (57.8)
The same 38 (32.8)
More active 11 (9.5)

Doing exercise before diagnosis Yes 36 (31.0)
No 80 (69.0)

Doing exercise after diagnosis Yes 17 (14.7)
No 99 (85.3)

Values are presented as mean ± SD or number (%).
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colitis. The mean age at diagnosis was 29.7 ± 11.5 (4–60) years, and the 
mean time since IBD was first diagnosed was 6.2 ± 6.6 (0.03–30) years. 
Among participants, 86.2 % followed up on their diseases regularly, 
with a minority (8.6 %) who chose surgical procedures as a treatment. In 
addition, 55.2 % of patients had to stop at least one type of food after 
diagnosis. Regarding IBD symptoms, abdominal pain and diarrhea were 
the most frequently reported symptoms, with a percentage of 75.9 % for 

each, as presented in Fig. 1a. Moreover, the proportion of patients 
diagnosed with anemia increased from 17.2 % before diagnosis to 20.7 
% after diagnosis, as illustrated in Fig. 1b.

Clinical, functional and nutritional characteristics

The findings of this study revealed that the mean muscle mass of 
included patients was 22.4 ± 9.6 kg/m2 and the homocysteine level was 
11.9 ± 3.5, divided into low (25.0 %), intermediate (38.8 %), and high 
(22.4 %). The peak flow rate was 334.4 ± 102 L/min, while handgrip 
strength was 28.9 ± 15.1 kg. Regarding mental health status, 30 (25.9 
%) of the participants had a GHQ score > 16, while the mean GHQ score 
was 12.6 ± 5.3, as shown in Table 2.

Anthropometric readings (Table 2) indicated that the mean value of 
BMI was 24.3 ± 4.7 kg/m2, which was categorized according to Fig. 2a, 
and the waist-hip ratio among participants was 1.0 ± 0.3, with 80.2 % of 
participants presenting a high WH ratio, 16.4 % a medium WH ratio, and 
3.4 % a low WH ratio. Using MUST, 72 (62.1 %) of patients were well- 
nourished or at low risk of malnutrition, and 43 (37.1 %) were 
malnourished or at medium to high risk of malnutrition, as detailed in 
Fig. 2b.

IBD control and its relationship with study variables

The IBD control score was 10.8 ± 4.8 (0–16). Univariate analysis 

Fig. 1. (a) IBD symptoms presented in %. (b) Medical problems before and after diagnosis.

Table 2 
Anthropometric, functional status, and clinical characteristics of IBD patients in 
Palestine (2023–2024).

Characteristics Mean ± SD (min–max)

BMI (kg/m2) 24.3 ± 4.7 (12.2–40.8)
Midarm circumference (cm) 30.7 ± 5.6 (18–48)
Calf circumference (cm) 35.0 ± 5.3 (15–49)
Waist circumference (cm) 81.8 ± 13.8 (30–112)
Hip circumference (cm) 82.1 ± 18.9 (14–128)
Waist hip ratio 1.0 ± 0.3 (0.7–2.2)
Muscle mass (kg) 22.4 ± 9.6 (0.2–4)
Hand grip strength (kg) 28.9 ± 15.1 (0–90)
Peak flow rate (L/min) 334.4 ± 102 (60–540)
Homocysteine blood level (μmol/L) 11.9 ± 3.5 (5.5–26)
GHQ score 12.6 ± 5.3 (5–28)

Abbreviations: BMI: body mass index; GHQ score: general health questionnaire 
score.

Fig. 2. (a) BMI classification. (b) Malnutrition risk according to the MUST.
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revealed that living with a spouse (p = 0.038), university level (p =
0.015), being a current nonsmoker (p = 0.005), not having sleeping 
problems (p < 0.001), not having changes in sleep duration after being 
diagnosed (p = 0.016), being more physically active or having the same 
level of physical activity compared to before diagnosis (p = 0.003), and 
being well-nourished (p = 0.005) were significantly associated with a 
higher IBD control score, as presented in Table 3.

The IBD control scores were compared to the continuous variables 
among study participants in a correlation test (Table 4). Years since 
diagnosis (p < 0.01), midarm, calf, and hip circumferences (p < 0.01), 
muscle mass (p < 0.01), handgrip strength (p < 0.01), peak flow rate (p 
< 0.01), and GHQ score (p < 0.01) were all significantly linked with IBD 
control score.

The prediction of the IBD control score based on significant factors or 

factors with p < 0.05 was evaluated using multiple linear regression. 
However, given the significant relationship between ’sleeping problem’ 
and ’change in sleep duration’ (Chi-square = 20.71, p < 0.001), and 
based on its stronger association with IBD control score in the univariate 
analysis (p < 0.001), only ’sleeping problem after diagnosis’ was 
included in the multivariable regression model to avoid multi
collinearity and maintain model clarity. The model was statistically 
significant (p < 0.001), with R2 equal to 0.413. The significant pre
dictors of better IBD control included lower GHQ score (β = − 1.124, p =
0.026) and higher body size/muscle mass represented by principal 
component 1 (β = 0.184, p = 0.045). Quadratic terms for continuous 
variables (GHQ and disease duration) were tested to explore non-linear 

Table 3 
The relationship between IBD control score and categorical study variables 
among IBD patients in Palestine (2023–2024).

Characteristics Median 
(IQR)

P-value

Sex Male 12.0 (8.0) 0.332a

Female 12.0 (8.0)
Marital status Single 10.0 (9.0) 0.439b

Married 12.0 (8.5)
Other 10.0 (5.5)

Living status With family 10.0 (8.0) 0.038a*
With spouse 14.0 (8.0)

Educational level School level 9.0 (8.0) 0.015a*
University level 14.0 (8.0)

Employment status Employed 12.0 (9.0) 0.424a

Unemployed 12.0 (6.0)
Smoking status Current smoker 10.0 (8.0) 0.005a*

Current nonsmoker 14.0 (5.0)
Duration of sleep Less than 6 h 14.0 (7.0) 0.098c

6–8 h 12.0 (9.0)
More than 8 h 8.0 (8.5)

Sleeping problem after diagnosis Yes 8.0 (10.0) <0.001a*
No 14.0 (8.0)

Changes in sleep duration after 
diagnosis

Decreased 9.0 (10.0) 0.016b*
The same 14.0 (8.0)
Increased 9.0 (10.25)

Physical activity compared to 
before diagnosis

Less active 10.0 (8.0) 0.003c*
The same 14.0 (6.25)
More active 14.0 (8.0)

Doing exercise before diagnosis Yes 12.0 (10.0) 0.478a

No 12.0 (8.0)
Doing exercise after diagnosis Yes 14.0 (6.0) 0.077a

No 12.0 (8.0)
Type of IBD Chron’s disease 12.0 (8.0) 0.177a

Ulcerative colitis 11.0 (8.75)
Regular follow-up Yes 12.0 (8.0) 0.786a

No 11.5 (9.75)
Abdominal pain Yes 12.0 (8.0) 0.522a

No 10.0 (9.0)
Diarrhea Yes 12.0 (9.0) 0.875a

No 11.0 (8.75)
Fatigue Yes 12.0 (10.0) 0.631a

No 12.0 (7.5)
Loss of appetite Yes 11.5 (8.25) 0.182a

No 12.0 (8.0)
Weight loss Yes 12.0 (7.50) 0.241a

No 14.0 (8.25)
Malnutrition Well-nourished 14.0 (8.0) 0.005a*

Malnourished or at 
risk

9.0 (8.0)

*: Significant at P ≤ 0.05, ≤0.01, or ≤ 0.001. Abbreviations; IQR: Interquartile 
range. Note: Participants who reported living alone (n = 3) or being illiterate (n 
= 3) were excluded from the “living status” and “educational level” analysis due 
to small subgroup size. Smoking status was recategorized into two groups for 
analysis: current smokers and current non-smokers (including ex-smokers and 
never smokers).

a Mann-Whitney U test.
b Kruskal-Wallis test.
c Jonckheere-Terpstra test.

Table 4 
Spearman’s correlation coefficients of IBD control among IBD patients in 
Palestine (2023–2024).

Characteristics Spearman’s 
rho

P-value 95 % confidence intervales 
(lower–upper)

Age 0.181 0.052 − 0.007–0.356
Age at diagnosis 0.149 0.112 − 0.040–0.327
Years since diagnosis 0.300** 0.001 0.119–0.461
Family members 

number
− 0.104 0.266 − 0.286–0.085

BMI (kg/m2) 0.101 0.238 − 0.089–0.283
Midarm circumference 

(cm)
0.298** 0.001 0.117–0.460

Calf circumference (cm) 0.273** 0.003 0.090–0.438
Waist circumference 

(cm)
0.204 0.028 0.017–0.377

Hip circumference (cm) 0.235** 0.011 0.050–0.405
Waist hip ratio − 0.099 0.288 − 0.282–0.090
Muscle mass (kg) 0.391** <0.001 0.220–0.539
Handgrip strength (kg) 0.298** 0.001 0.117–0.460
Peak flow rate (L/min) 0.253** 0.006 0.069–0.421
Homocysteine blood 

level (μmol/L)
0.155 0.125 − 0.049–0.346

GHQ score − 0.412** <0.001 − 0.557–− 0.243

Abbreviations; BMI, body mass index; GHQ score, general health questionnaire 
score. **: Correlation is significant at P ≤ 0.01.Note: Years since diagnosis =
number of years from the date of initial IBD diagnosis to the date of interview.

Table 5 
Relationship between IBD control and study variables among IBD patients in 
Palestine (2023–2024) – a multivariate analysis.

Factors Beta (95 % CI) B P- 
value

Living status − 0.069 
(− 2.429–1.080)

− 0.675 0.447

Educational level 0.107 (− 0.554–2.644) 1.045 0.198
Current smoking status − 0.130 

(− 3.176–0.419)
− 1.378 0.131

Years of diagnosis 0.336 (− 0.113–0.606) 0.246 0.177
Years of diagnosis squared − 0.105 

(− 0.018–0.011)
− 0.003 0.665

Sleeping problem after diagnosis − 0.155 
(− 3.406–0.241)

− 1.583 0.088

Physical activity compared to 
before diagnosis

0.108 (− 0.638–2.762) 1.062 0.218

MUST score category − 0.017 
(− 1.989–1.643)

− 0.173 0.850

GHQ score − 1.124 
(− 1.909–− 0.123)

− 1.016 0.026*

GHQ score squared 0.903 (− 0.002–0.055) 0.027 0.065
Principal component 1 0.184 (0.021–1.754) 0.888 0.045*
Principal component 2 0.121 (− 0.239–1.419) 0.590 0.161

*p < 0.05 using multiple linear regression. Principal Component 1 includes high 
loadings for hip, calf, mid-upper arm circumference, and muscle mass (inter
preted as muscle mass and anthropometrics). Principal Component 2 includes 
handgrip strength and peak flow (interpreted as functional strength). Physical 
activity level compared to before diagnosis is grouped into two categories 
(decreased and increased/the same).
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associations but were not statistically significant, as presented in 
Table 5.

Discussion

This study provided important insights into the factors associated 
with the perceived IBD control in individuals with inflammatory bowel 
disease, as measured by the IBD-control score. The average level of IBD 
control indicated relatively intermediate to good disease management 
among study participants. Our multivariate analysis revealed that 
higher psychological distress, indicated by GHQ score, was associated 
with lower perceived control. In addition, increased muscle mass and 
anthropometric measurements were associated with better perceived 
control. These findings are consistent with a possible relationship be
tween mental health and perceived disease control, as well as a possible 
association between disease control and body composition.

In this study, the GHQ score showed a significant negative correla
tion with perceived IBD control in both univariate and multivariate 
analysis, indicating that better psychological health (lower GHQ score) 
was associated with better disease control. This finding aligned with an 
earlier systematic review that reported associations between both 
depression and anxiety and increased IBD activity, higher relapse, and 
greater health care utilization [27]. Similarly, another study reported a 
significant negative correlation between psychological distress, 
measured using GHQ-12, and quality of life among IBD patients, with 
somatic symptoms, anxiety, depression, loss of confidence, and social 
dysfunction all being associated with lower patients well-being [4]. 
Furthermore, in an IBD outpatient sample, multiple regression analysis 
controlled for many clinical variables and showed that psychological 
distress was one of the strongest independent predictors of reduced 
quality of life [28]. Notably, these findings are consistent with a growing 
body of evidence demonstrating associations between psychological 
factors and IBD progression and its impact on the course of IBD [29].

In the current study, a higher IBD-control score was significantly and 
positively correlated with larger midarm, calf, and hip circumferences, 
as well as increased muscle mass. These findings remained significant in 
the multivariate analysis, indicating that better body composition was 
associated with improved patient-perceived disease control. This was 
consistent with prior findings reporting that patients with active IBD 
exhibited reduced fat mass, lower fat-free mass, and higher rates of 
sarcopenia compared to those in clinical remission and healthy in
dividuals. These alterations were associated with poorer prognosis [30], 
more complications, and higher disease severity [31]. Accordingly, 
maintaining adequate muscle mass and healthy anthropometrics was 
associated with healthier clinical outcomes and reflected an association 
with the patient’s capability of coping with the burden of IBD.

Interestingly, after adjustment, disease perceived control was not 
independently associated with living status, educational level, smoking 
status, sleeping problems, physical activity, disease duration, or 
malnutrition risk. This was somewhat unexpected, particularly for 
physical activity, which has a favorable influence on promoting a milder 
disease course and is recommended as a crucial part of clinical man
agement of patients with IBD [32]. Similarly, the multivariate analysis 
did not maintain the significance of smoking, despite its reported asso
ciation with increased IBD burden [33,34]. The lack of significance in 
our model might have been due to sample size or statistical power, as 
well as the complex interplay between these factors and other variables 
included in the adjusted model.

This study has some limitations. First, the nature of cross-sectional 
studies limited identifying cause-effect relationships. Second, as the 
study relied on self-reported data collected through face-to-face in
terviews, this made it prone to recall bias and social desirability bias. 
Another reason for potential recall bias was the variability in the recall 
periods, whereas IBD control asked about the last two months and other 
author-generated questions asked about the period after diagnosis. 
Third, the relatively small sample size may have reduced the statistical 

power to detect some expected associations, as well as potential in
teractions or nonlinear relationships. A post hoc sensitivity analysis 
indicated that, with 116 participants, the study could reliably detect 
effects explaining approximately 20 % of the variance in IBD-control 
scores, while smaller effects might not have reached significance. 
Finally, there was the potential selection bias and the effect of the po
tential confounding variables. Future studies with larger sample size 
could use automatic variable selection methods like stepwise regression 
to find other important factors related to IBD control. In addition, future 
studies could assess muscle mass as a percentage of total body mass to 
provide more size-adjusted insights.

To conclude, this study underscored the significant role of psycho
logical well-being and better body composition with patients’ perceived 
disease control. These factors could be considered in personalized 
treatment plans to support better coping strategies among IBD patients. 
These findings highlight the need for mental health assessment and, 
when needed, appropriate treatment among IBD patients and targeted 
interventions that address underlying causes such as malabsorption to 
maintain adequate muscle mass and body measurements alongside 
nutritional and physical activity support, which may be linked to 
enhanced patients’ perceived disease control, patient-reported out
comes, and overall well-being. Further research examining IBD control 
is warranted for better understanding of the multifaceted nature of IBD.
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related quality of life in inflammatory bowel disease patients: the role of 
psychopathology and personality. Inflamm Bowel Dis 2008;14:977–83. https:// 
doi.org/10.1002/ibd.20388.

[29] Häuser W, Moser G, Klose P, Mikocka-Walus A. Psychosocial issues in evidence- 
based guidelines on inflammatory bowel diseases: a review. World J Gastroenterol 
2014;20:3663–71. https://doi.org/10.3748/wjg.v20.i13.3663.

[30] Ding N, Tassone D, Al Bakir I, Wu K, Connell W, Thompson A, et al. P608 
Systematic review: the impact and importance of body composition in 
Inflammatory Bowel Disease. J Crohn’s Colitis 2022;16:i539–. https://doi.org/ 
10.1093/ecco-jcc/jjab232.734.

[31] Lee JY, Kim KW, Ko Y, Oh CH, Kim BH, Park SJ, et al. Serial changes in body 
composition and the association with disease activity during treatment in patients 
with Crohn’s Disease. Diagnostics 2022;12. https://doi.org/10.3390/ 
diagnostics12112804.

[32] García-Mateo S, Martínez-Domínguez SJ, Gargallo-Puyuelo CJ, Gallego B, 
Alfambra E, Escuin M, et al. Healthy Lifestyle Is a Protective Factor from Moderate 
and Severe Relapses and Steroid Use in Inflammatory Bowel Disease: A Prospective 
Cohort Study. Inflamm Bowel Dis 2024:izae062. https://doi.org/10.1093/ibd/ 
izae062.

[33] Theodoraki E, Orfanoudaki E, Petroulaki E, Foteinogiannopoulou K, 
Koutroubakis IE. Active smoking is associated with the development of adverse 
events of biological therapy in patients with inflammatory bowel disease. Eur J 
Gastroenterol Hepatol 2023;35.

[34] Ananthakrishnan AN, Kaplan GG, Bernstein CN, Burke KE, Lochhead PJ, 
Sasson AN, et al. Lifestyle, behaviour, and environmental modification for the 
management of patients with inflammatory bowel diseases: an international 
organization for study of inflammatory bowel diseases consensus. Lancet 
Gastroenterol Hepatol 2022;7:666–78. https://doi.org/10.1016/S2468-1253(22) 
00021-8.

Q. Abdoh et al.                                                                                                                                                                                                                                  Arab Journal of Gastroenterology xxx (xxxx) xxx 

7 

https://doi.org/10.3390/jcm10184214
https://doi.org/10.1093/ibd/izy015
https://doi.org/10.3390/jpm13060947
https://doi.org/10.2147/CEOR.S179892
https://doi.org/10.1053/j.gastro.2016.09.046
https://doi.org/10.3389/fmed.2021.765474
https://doi.org/10.1093/ecco-jcc/jjz131
https://doi.org/10.1093/ecco-jcc/jjz131
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0075
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0075
https://doi.org/10.1093/ecco-jcc/jjad147
https://doi.org/10.1136/gutjnl-2013-305600
https://doi.org/10.1136/gutjnl-2013-305600
https://doi.org/10.1186/1477-7525-1-66
https://doi.org/10.1186/1477-7525-1-66
https://doi.org/10.2466/pr0.2001.89.1.85
https://doi.org/10.1186/s12913-018-3381-6
https://doi.org/10.3889/oamjms.2015.075
https://doi.org/10.3889/oamjms.2015.075
https://doi.org/10.15537/smj.2019.8.24427
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0115
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0115
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0115
https://doi.org/10.1186/s12877-022-03270-6
https://doi.org/10.1088/1742-6596/2008/1/012012
https://doi.org/10.1093/bmb/ldab010
https://doi.org/10.1093/bmb/ldab010
https://doi.org/10.1002/ibd.20388
https://doi.org/10.1002/ibd.20388
https://doi.org/10.3748/wjg.v20.i13.3663
https://doi.org/10.1093/ecco-jcc/jjab232.734
https://doi.org/10.1093/ecco-jcc/jjab232.734
https://doi.org/10.3390/diagnostics12112804
https://doi.org/10.3390/diagnostics12112804
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0165
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0165
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0165
http://refhub.elsevier.com/S1687-1979(25)00128-5/h0165
https://doi.org/10.1016/S2468-1253(22)00021-8
https://doi.org/10.1016/S2468-1253(22)00021-8

	Factors associated with inflammatory bowel disease control among IBD patients in Palestine (2023–2024): A cross-sectional study
	Introduction
	Methods and Materials
	Study design and population

	Ethical consideration
	Data collection and research tools
	IBD control questionnaire
	General health questionnaire-12 (GHQ-12)
	Malnutrition universal screening tool (MUST)
	Functional status assessment
	Muscle mass and anthropometric measurements
	Homocysteine level measurements
	Statistical analysis

	Results
	Patients sociodemographic and lifestyle characteristics
	Ibd-related data
	Clinical, functional and nutritional characteristics
	IBD control and its relationship with study variables

	Discussion
	Declaration of competing interest
	Acknowledgments
	Appendix A Supplementary data
	References


