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ABSTRACT

Background: Osteoporosis is a frequently occurring comorbidity in individuals with Inflammatory Bowel Disease (IBD),
which greatly heightens the risk of fractures and diminishes the quality of life. The combination of ongoing inflammation,
nutritional shortages, and corticosteroid treatment in IBD patients worsens bone loss. Recognizing the prevalence and risk
factors associated with osteoporosis in IBD is crucial for developing effective management and prevention approaches.
Objective: The purpose of this study was to assess the prevalence of osteoporosis in individuals with IBD and pinpoint
significant risk factors that affect bone health decline.

Methods: A retrospective analysis was carried out at Nalanda Medical College & Hospital in Patna, Bihar, spanning six
months from May 2024 to October 2024. Information from 100 IBD patients was evaluated. Bone mineral density (BMD)
was measured using dual-energy X-ray absorptiometry (DEXA) scans. At the same time, patient records were examined
to gather demographic and clinical details such as Age, gender, Diseaseorticosteroid usage, and vitamin D levels. Statistical
evaluations were conducted to identify key risk factors associated with osteoporosis.

Results: Osteoporosis was found to occur in 32% of patients with IBD, while an additional 28% were identified with
osteopenia. Factors such as older Age (>50 years), being female, extended disease duration, use of corticosteroids, and
vitamin D deficiency were notably linked to lower BMD. There was no statistically significant difference in the rates of
osteoporosis between patients with Crohn's disease and those with ulcerative colitis. Analysis of subgroups revealed an
increased risk in patients with multiple overlapping factors.

Conclusion: The significant occurrence of osteoporosis among individuals with IBD highlights the necessity for early
screening and management of bone health. Recognizing adjustable risk factors, including the use of corticosteroids and
lack of vitamin D, can direct focused strategies to mitigate complications associated with osteoporosis. These insights
stress the value of a collaborative approach to IBD treatment that incorporates the evaluation and management of bone
health.

Keywords: Osteoporosis, Inflammatory Bowel Disease, Bone Mineral Density, Risk Factors, Corticosteroids, Vitamin D
Deficiency, Retrospective Study.

INTRODUCTION

One problem with public health is osteoporosis, which
weakens bones and makes them less dense!. This condition

osteoporosis, which is more than the general population.
Even though we know more about both conditions now, a

raises the chance of breaking a bone, which is bad for
healthcare systems and people's quality of life worldwide.
Osteoporosis mostly affects older people, especially
women who have gone through menopause. However,
long-term problems like inflammatory bowel disease are
causing people to worry?. The two main types of IBD are
Crohn's disease) and ulcerative colitis (UC). These
conditions affect Different body parts, which often get
better and worse®. People with IBD are more likely to get
osteoporosis because they take corticosteroids for a long
time, don't eat well, have trouble absorbing calcium and
vitamin D, and have inflammation*. Chronic inflammation
also throws off the delicate balance between breaking
down bones and building new ones, which makes bone
remodeling harder®. 15% to 40% of people with IBD have

study into the link between IBD and osteoporosis is still
going on®. IBD (inflammatory bowel disease) is becoming
more common, especially in poor countries. It is important
to study how common it is and what factors make people
more likely to get osteoporosis’. People with IBD often get
osteoporosis. A few things can make them more likely to
get it. It can cause major illnesses, disabilities, and even
death®. One of its effects is broken bones in the spine and
other body parts. These effects should worry people with
IBD even more since their quality of life is already bad. If
you catch IBD early and treat it with medicine, dietary
supplements, and changes to your lifestyle, you can stop
bone loss and slow the development of osteoporosis. When
someone has IBD, the bone metabolism changes over time.
This helps us learn more about how inflammatory diseases
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affect bone health. These links® will help us learn more
about how inflammation impacts osteoporosis and
improve things for people with it. The way healthcare is
planned, and the resources used can also change because
of these results. Some people with IBD lose bone mass
more often than others, but understanding this can help
make screening plans that are based on facts. There isn't a
lot of health care in India, so this is very important. Finding
out what the Indian risk factors are helps make prevention
plans work better. A lot of people with IBD are at risk of
getting osteoporosis. This study will determine how
common it is and what those risks are. This study will look
at the health records of 100 people with IBD who got care
at Nalanda Medical College & Hospital in Patna, Bihar.
Dual-energy X-ray absorption (DEXA) scans will be used
to determine how dense a person's bones are. The BMD
will be calculated by looking at their Age, gender, how
long they've had IBD, whether they take corticosteroids,
how healthy they are, and inflammation markers. So that
we can learn more, this study looks at things in India that
are connected to osteoporosis and IBD.

METHODOLOGY
Study Design

This study looks at people who have had IBD in the past
to find out how common osteoporosis is and what makes it
more likely to happen. These approaches were chosen
because they let researchers look at old records of patients
and see how their results and other factors changed over
time. The link between osteoporosis and inflammatory
bowel disease can be shown with this method, which
doesn't require any extra diagnostic tests or patient
participation. The retrospective method is the best way to
get osteoporosis data like clinical diagnoses, treatment
histories, and BMD tests.

Study Population

Participants were IBD patients treated at Nalanda Medical
College & Hospital in Patna, Bihar, between May and
October 2024. Crohn's and ulcerative colitis are included.
The inclusion and exclusion criteria were carefully defined
to ensure relevant and reliable results.

Inclusion Criteria

e  Patients diagnosed with IBD are based on established
clinical, endoscopic, and histological criteria.

e Patients aged 18 years and above.

e Availability of BMD data from dual-energy X-ray
absorptiometry (DEXA) scans.

e Complete medical records, including demographic,
clinical, and treatment data.

Exclusion Criteria

e  Patients with pre-existing bone disorders not related to
IBD, such as Paget's disease osteogenesis imperfecta.

e Patients with malignancies, severe chronic illnesses,
or other systemic conditions significantly impacting
bone health.

e Patients with incomplete or missing data in their
medical records.

e Pregnant or lactating women, as pregnancy-related
changes in bone density may confound results.

Data Collection

Data were retrospectively collected from hospital records
to ensure ethical and patient confidentiality. Demographics
include Age, gender, and BMI: extended IBD, Crohn's
disease ulcerative colitis, and relevant medication history,
including corticosteroid use. BMD from dual-energy X-
ray absorption spectroscopy (DEXA) scans are classified
as normal, osteopenia, or osteoporosis by WHO—
albumin, calcium, and vitamin D levels, as well as CRP
and ESR. Please include smoking, alcohol, physical
activity, and diet information. To ensure consistency and
accuracy, data was extracted and double-checked.

Variables

This study looked at several factors related to osteoporosis
risk factors and frequency in people with IBD. These
variables were grouped based on demographic factors like
Age, gender, and BMI. Clinical characteristics include the
type and length of IBD, the use of corticosteroids, the
number and severity of flare-ups, and the disease state.
With the T-score, DEXA scans can tell if BMD readings
are normal, osteopenia or osteoporosis—vitamin D and
calcium levels, smoking status, amount of physical
activity, and food intake. High C-reactive protein levels
and serum receptor gamma are signs of chronic
inflammation. We found important osteoporosis predictors
in the study group by looking at how these variables
interacted.

Statistical Analysis

The data was analyzed with SPSS 26.0, which made sure
that the results were accurate. Percentages, standard
deviations, and means were used to gather demographic
and clinical data. Figured out how common osteoporosis
was in the study group. We used t-tests for continuous
variables and chi-square tests for category variables to
examine the links between osteoporosis and risk factors
like age and corticosteroid use. When logistic regression
looked at what could have caused the problem, it found
ways to identify osteoporosis independently. With 95%
confidence intervals (Cls), we used odds ratios (ORs) that
had been changed to see the link. By comparing Crohn's
disease ulcerative colitis subgroups, we learned more
about risk factors unique to each illness. Skilled
biostatisticians checked all the analyses to make sure they
were done correctly. A p-value of less than 0.05 was used
to show that the result was statistically significant. In this
study that looks back, the risk factors and rates of
osteoporosis in people with inflammatory bowel disease
are looked at in a planned way. To find out more, the study
looks at many different factors and uses statistical methods
well.

Results
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Table 1: Incidence of Osteoporosis in IBD Patients

Category Number of Patients (n) Percentage (%)
Total Patients 100 100%

Patients with Osteoporosis 32 32%

Patients with Osteopenia 28 28%

Patients with Normal BMD 40 40%

It was found that 32% of the IBD patients who were tested had osteoporosis. Also, 28% of the patients had osteopenia,
which means they were losing bone mass early on, while 40% had normal BMD. These results show that a lot of people
with IBD have poor bone health, which means that specific treatments are needed.

Table 2: Demographic and Baseline Characteristics of the Study Population

Characteristic Osteoporosis (n = 32) No Osteoporosis (n = 68) p-value
Mean Age (years) 52.4+10.6 38.7+12.1 <0.00]***
Female 22 (68.8%) 24 (35.3%) 0.004**
Male 10 (31.2%) 44 (64.7%)

BMI (kg/m?) 20.5+2.3 23.4+2.8 0.001**
Crohn’s Disease 18 (56.2%) 32 (47.1%) 0.40 (NS)
Ulcerative Colitis 14 (43.8%) 36 (52.9%)

Patients with osteoporosis were significantly older (mean Age: 52.4 years) compared to those without osteoporosis (mean
Age: 38.7 years, p < 0.001). Females showed a higher prevalence of osteoporosis (68.8%) than males (31.2%, p = 0.004).
Lower BMI was also significantly associated with osteoporosis (p = 0.001). The distribution of osteoporosis between
Crohn's disease ulcerative colitis patients did not show statistical significance (p = 0.40).

Table 3: Risk Factor Analysis for Osteoporosis in IBD Patients

Risk Factor Odds Ratio (95% CI) p-value
Age > 50 years 3.8(1.9-7.2) <0.001***
Female Gender 2.7 (1.3-5.8) 0.006**
Corticosteroid Use 4.5 (2.1-9.8) <0.001%***
Duration of IBD > 10 years 2.9 (1.4-6.0) 0.003%**
Low Vitamin D Levels 5.2 (2.5-10.6) <0.001%***
Elevated CRP Levels 1.9 (0.9-3.7) 0.07 (NS)

Age above 50 years (OR: 3.8), female gender (OR: 2.7), corticosteroid use (OR: 4.5), longer duration of IBD (OR: 2.9),
and low vitamin D levels (OR: 5.2) were significantly associated with an increased risk of osteoporosis. Elevated CRP
levels, though indicative of inflammation, did not show a statistically significant association (p = 0.07).

Table 4: Subgroup Analysis by Type of IBD
Variable Crohn's Disease = 50) Ulcerative Colitis (n = 50) p-value
Osteoporosis Prevalence 18 (36%) 14 (28%) 0.40 (NS)
Mean BMD T-Score -2.6+0.3 -24+£04 0.15 (NS)
Corticosteroid Use (%) 22 (44%) 20 (40%) 0.68 (NS)

The prevalence of osteoporosis was slightly higher in
patients with Crohn's disease %) compared to those with
ulcerative colitis (28%), though this difference was not
statistically significant (p = 0.40). Mean BMD T-scores
and corticosteroid use were comparable between the two
groups, suggesting that osteoporosis risk factors may
overlap significantly regardless of IBD type.

DISCUSSION

This study illuminates the prevalence and variables that put
IBD patients at risk for osteoporosis and emphasizes the
need for individualized prevention and treatment plans. It
discusses the study's limitations, possible mechanisms for
the observed associations, and how the results fit into the
current literature. Inflammatory bowel disease patients
have a 32% prevalence of osteoporosis and 28%
osteopenia, according to the study. The findings show that
inflammatory bowel disease patients have poor bone

health. Older females, corticosteroid use, longer illness
duration, and low vitamin D levels are risk factors. These
findings suggest that demographic and clinical factors may
contribute to osteoporosis in IBD patients. Importantly,
Crohn's disease ulcerative colitis patients have similar
rates of osteoporosis, suggesting that bone health issues are
a concern for all IBD patients.Age (>50 years) strongly
predicted osteoporosis, consistent with the natural decline
in BMD with Age. Postmenopausal hormonal changes,
which worsen bone loss, may have made women's gender
a risk factor. It makes sense that corticosteroids decrease
calcium absorption and increase bone resorption. Vitamin
D deficiency is strongly linked to osteoporosis, showing
how nutritional deficiencies worsen bone loss in IBD
patients.
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Comparison with Previous Studies

This study confirmed previous findings that 15% to 50%
of IBD patients have osteoporosis, depending on study
methodology and demographics.'® Age, disease duration,
and corticosteroid use reduce BMD in IBD.!! found that
vitamin D insufficiency significantly causes osteoporosis
in IBD patients, supporting our findings. Nevertheless,
distinguishing factors were found. Although previous
research found a higher prevalence of osteoporosis in
ulcerative colitis patients than in Crohn's disease patients,
our findings were not statistically significant. This
discrepancy may be due to the study's retrospective nature,
regional patient differences, or sample sizes.

Potential Mechanisms

Multiple factors contribute to IBD patients' high
osteoporosis rate. IBD causes chronic inflammation and
involves stunting bone remodeling. Increased bone
resorption can result from pro-inflammatory cytokines
such as TNF-a and IL-6. Corticosteroid therapy, used to
treat IBD flares, inhibits osteoblast function and reduces
intestinal calcium absorption, worsening the imbalance
patients often have nutritional deficiencies, especially in
calcium and vitamin D, due to malabsorption, dietary
restrictions, and disease-related anorexia. Vitamin D
deficiency directly affects calcium homeostasis and bone
mineralization, increasing osteoporosis risk. The study
suggests malnutrition and muscle loss, which weaken
bones, may have linked low BMI to osteoporosis. The
strong association between older Age and female gender
with osteoporosis in this study shows the importance of
age-related factors like decreased bone regeneration and
postmenopausal estrogen deficiency. Ulcerative colitis and
Crohn's disease patients are similar, suggesting similar
bone loss causes and risk factors.

Limitations

Despite its valuable findings, this study has several
limitations. The retrospective design inherently limits
causal inferences and is subject to selection and recall
biases. Data were extracted from hospital records, which
may only sometimes capture the full spectrum of patient
information, such as lifestyle factors (e.g., physical
activity, smoking) or detailed dietary habits. The relatively
small sample size of 100 patients may also limit the
generalizability of the results, particularly for subgroup
analyses comparing Crohn's disease ulcerative colitis.

Additionally, BMD assessments were conducted using
dual-energy X-ray absorptiometry (DEXA), which, while
considered the gold standard, may not account for
microarchitectural changes in bone that also contribute to
fracture risk. The study did not include information on the
duration or cumulative dose of corticosteroid use, which
could provide a more nuanced understanding of its impact
on osteoporosis risk. Furthermore, the study population
was limited to a single tertiary care hospital, potentially
introducing regional biases that may not represent broader
patient populations. Lastly, the cross-sectional nature of

the data collection precludes analysis of temporal changes
in BMD or the progression of osteoporosis over time.

CONCLUSION

The study reveals that osteoporosis is a significant issue in
patients with IBD, with an incidence of 32% and 28%
showing osteopenia. Key risk factors include older Age,
female gender, prolonged disease duration, corticosteroid
use, and vitamin D deficiency. The study emphasizes the
interplay between chronic inflammation, corticosteroid-
induced bone resorption, and nutritional deficiencies.

It suggests routine screening for patients with identified
risk factors and universal application of bone health
management strategies. The findings also call for a
multidisciplinary approach, including gastroenterologists,
endocrinologists, and dietitians, to mitigate osteoporosis
risk.
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