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Evaluation of lactose and milk intolerance, and bone mineral
density in Indian patients with inflammatory bowel disease

RICHA GUPTA, GOVIND MAKHARIA, RAJESH KHADGAWAT, RAJ KUMAR YADAV

ABSTRACT
Background. A misconception that milk and lactose

intolerance increases disease activity in inflammatory bowel
disease leads to the exclusion of dietary dairy products, and
patients are at an increased risk of low bone mineral density.

Methods. Patients with inflammatory bowel disease (n=45,
19 men and 26 women) and healthy controls were included
in this prospective open-label study. As part of exploratory
dietary intervention, patients were advised to exclude milk and
milk products from diet for the first 7 days and reintroduce at
least 250 ml of milk for the next 21 days. Milk and lactose
intolerance was assessed in patients and healthy subjects using
clinical symptoms and lactose hydrogen breath test, respectively;
bone mineral density was assessed in patients using a Hologic
QDR 4500A DXA machine.

Results. Milk and lactose intolerance was statistically
comparable in patients with inflammatory bowel disease (31%
and 44%, respectively) and healthy subjects (22% and 27%,
respectively). Most of the patients (40%) had excluded dairy
products from their diet, and 53% had dietary intake of
calcium <200 mg/day. More than 60% of the patients had
either osteopenia or osteoporosis.

Conclusion. Milk and lactose intolerance in patients with
inflammatory bowel disease was not different from that in
healthy subjects. The proportion of patients with osteoporosis
and osteopenia was high in this population. Hence, patients
with inflammatory bowel disease in remission phase may be
encouraged to add dairy products in their diet, unless otherwise
indicated.
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INTRODUCTION
Inflammatory bowel disease (IBD) includes disorders resulting
from continuous activation of the immuno-inflammatory cascade
and characterized by alternating periods of relapses and remissions.1

IBD is characterized by severe inflammation of the small bowel
and/or the colon leading to recurrent diarrhoea and abdominal
pain. Crohn disease (CD), ulcerative colitis (UC) and indeterminate
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colitis are all associated with a range of gastrointestinal symptoms
and compromised quality of life.2–4 Though CD and UC are both
IBD, the dietary concerns of the two are not the same. CD appears
to be influenced by diet5 while UC seems to have no effect of
diet.6,7 Despite this most patients tend to exclude various foods
from their diet, especially milk and milk products due to
gastrointestinal discomfort.5,8–10

There is a misconception among physicians that milk increases
disease activity and aggravates symptoms in patients with IBD.8–12

In a questionnaire-based study, 80% of responding physicians
stated that they recommended avoiding milk products at some
time to their patients with UC.12 However, recent guidelines
recommend that patients with documented milk or lactose
intolerance should be assessed case-by-case to evaluate the amount
of milk or milk products they can tolerate in their diet.13 A
complete exclusion of milk and milk products might result in low
dietary intake of calcium, especially in predominantly
lactovegetarian populations as in India. It may also contribute to
relative secondary hyperparathyroidism, and an increase in the
rate of bone remodelling to maintain normal serum calcium levels
leading to osteopenia and osteoporosis in the long-term.14 Though
the pathogenesis of osteopenia and osteoporosis in patients with
IBD is incompletely understood and is most likely multifactorial,
there is increasing evidence that patients with IBD have a low
bone mineral density (BMD).15–17 Most of the supporting data for
this come from western populations and the prevalence of lactose
and milk intolerance in patients with IBD in India is not known.
Only one study has evaluated BMD in Indian patients with IBD,18

and data regarding lactose intolerance are scarce despite the fact
that diet in India is predominantly lactovegetarian. We evaluated
lactose and milk intolerance, and BMD in Indian patients with
IBD and explored the feasibility of a dietary intervention that
included reintroduction of milk and milk products.

METHODS
This pilot, prospective study was done at the All India Institute of
Medical Sciences, New Delhi and included all consecutive patients,
with documented IBD, aged 20–60 years visiting the outpatients
of the Department of Gastroenterology from January 2009 to
April 2010. The diagnosis of UC and CD was established on the
basis of standard endoscopic and histological criteria.19,20 The key
inclusion criterion was disease in remission. The exclusion criteria
were: the presence of active disease, patients on steroids, those
with tuberculosis or any associated systemic disease, those who
had previously had a surgical intervention for their disease,
patients with an active gastrointestinal infection and those who
had received an antibiotic within 3 weeks of the onset of the study.

Age- and gender-matched healthy people from among the
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patients’ relatives and hospital staff were recruited as controls.
The control group was administered a dietary questionnaire to
assess the intake of lactose-rich foods and underwent a lactose
hydrogen breath test (HBT). The exclusion criteria for the control
group were: chronic diarrhoea, those who had undergone a
surgical procedure of the gastrointestinal tract, and those who had
received an antibiotic 3 weeks before the onset of the study.

The institutional ethics committee approved the study. All
patients and controls were briefed about the study procedures and
a written informed consent was obtained.

Study intervention
Patients were instructed to exclude all dairy products from their
diet for the first 7 days of the study. For the next 21 days, they were
asked to resume their normal intake with at least 250 ml of milk.
Patients were asked to complete the information in a daily diary
for a total of 28 days. All meaningful gastrointestinal events were
to be recorded in detail.

Study assessments
IBD was classified as CD or UC on the basis of symptoms,
radiological, endoscopic and histological findings as per the
Montreal classification.20 Remission was confirmed by pre-defined
criteria for UC and CD. All participants were asked to fill in a
questionnaire including details of personal and family history. A
dietary history was also taken focused on intake of lactose-rich
foods. A semi-quantitative food frequency questionnaire and 24-
hour dietary recall were also administered to determine the intake
of calcium-rich foods other than dairy products.

Milk intolerance was assessed by monitoring gastrointestinal
symptoms such as any increase in the frequency of stools,
abdominal distension and flatulence after reintroduction of milk
and milk products in the diet. Lactose intolerance was assessed by
lactose HBT following a lactose dose of 25 g (10% w/v in water).
Alveolar breath samples were collected every 30 minutes for 3
hours and the hydrogen concentration at different time intervals
was noted. If the hydrogen concentration increased more than 20
ppm from the baseline, the subjects were classified as lactose
malabsorbers.

Bone mineral area, content (BMC) and density (BMD) at the
femoral neck and lumbar spine (L1–5) were measured, using a
Hologic QDR 4500A fan beam dual X-ray absorptiometry (DXA)
machine. Hologic spine phantom (Hologic Spine Phantom #21373)
was scanned daily before subject evaluation. The measured
phantom BMD was stable throughout the study period at 0.915–
0.945 g/cm2. The in vivo precision error for BMD for adults was
0.62% for the femoral neck, and 0.65% for the lumbar spine. As
per WHO guidelines, osteopenia was defined as T-scores <–1 and
>–2.5 and osteoporosis was defined as T-score <–2.5.

Since the WHO criteria for osteoporosis and osteopenia are
based on BMD data from Caucasians, we compared the data of our
patients with data from 45 age- and sex-matched healthy people
selected from an existing database of volunteers whose BMD had
been measured in a community-based survey of people residing in
Delhi (unpublished data).

Statistical analysis

Normality of data was assessed using the Shapiro Wilk test.
Descriptive statistics are provided for baseline and clinical
characteristics. Proportions of lactose and milk intolerant subjects
in different categories were analysed using the chi-square test. T-
and Z-scores at the spine and hip were compared using the Mann–

Whitney test. Nutrient intake was compared using the independent
sample T-test. A step-wise regression analysis was done to
determine the relationship of T- and Z-scores at the spine and hip
with body mass index (BMI), daily calcium intake, duration of the
disease and cumulative steroid intake. All statistical tests were
considered significant at p<0.05. All analyses were done using
SPSS (Version 13.0).

RESULTS
We studied 45 patients with IBD (CD 27, UC 18) and 45 age- and
sex-matched healthy controls. The mean age, BMI, duration of the
disease (interquartile range) and prior cumulative steroid intake in
patients with CD and UC were comparable (Table I). There was
no significant difference in lactose and milk intolerance among
patients with IBD and controls at baseline (Table II). Eight of 26
(30.7%) patients and 7 of 15 (46.6%) healthy controls had both
lactose and milk tolerance (Fig. 1). Most patients (40%) were not
taking milk in their diet. Of the 20 patients with lactose intolerance
on the HBT, 8 developed gastrointestinal symptoms and 4 of them
were regularly taking 250 ml of milk. The dietary calcium intake
was <200 mg/day in 24 patients with IBD (53.3%), 201–400 mg/
day in 9 (20%) and >401 mg/day in 12 (26.7%) patients. The
median T- and Z-scores at the spine and hip region in patients with
CD and UC were comparable (Table III). More than 60% of

TABLE I. Baseline and clinical characteristics of patients and controls

Parameter Controls (n=45) Patients (n=45) p value

Mean (SD) age (years) 36.22 (8.42) 35.27 (8.73) 1.18
Men, women 19, 26 19, 26 —
Mean (SD) BMI (kg/m2) 23.46 (2.83) 21.59 (2.57) 1.15

Crohn disease Ulcerative
(n=27) colitis (n=18)

Mean (SD) age (years) 34.67 (8.42) 36.17 (9.36) 0.58
Mean (SD) BMI (kg/m2) 21.33 (2.69) 21.97 (2.5) 0.42
Median (range) duration 36 (30–48) 39 (31–65) 0.75

of disease (months)
Median (range) dose of 2782.5 (1290–5425) 1825 (0–4150) 0.19

steroids (mg)

BMI body mass index

TABLE II. Proportion of patients and controls with lactose and
milk intolerance

Item Controls n (%) Patients n (%) p value

Lactose 
Tolerance 33 (73.3) 25 (55.6) 0.078
Intolerance 12 (26.7) 20 (44.4)
Milk 
Tolerance 35 (77.8) 31 (68.9) 0.340
Intolerance 10 (22.2) 14 (31.1)

FIG 1. Venn diagram showing intersection of milk and lactose
intolerance in patients and controls
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patients with CD and UC had either osteopenia or osteoporosis
(Table IV).

Step-wise regression analysis showed that the T- and Z-scores
at the hip were significantly and positively correlated with BMI,
and there was a trend towards inverse correlation with the duration
of the disease. Patients with CD showed a significant positive
correlation between the T- and Z-scores at the hip and spine with
BMI while patients with UC showed a significant inverse
correlation between the T- and Z-scores at the hip and spine with

the duration of the disease. Patients with UC also showed a
significant inverse correlation between the Z-score at the hip and
steroid intake (data not shown).

Data from 45 age- and sex-matched people selected from an
existing database of healthy volunteers (unpublished data) showed
the mean T- and Z-scores at the hip were –0.42±0.83 and
0.102±0.75, respectively and the mean T- and Z-scores at the
spine were –0.57±0.74 and –0.45±0.73, respectively. The mean
T- and Z-scores at both the hip and spine were significantly lower
in patients with IBD as compared with this historical cohort
(p<0.0001).

DISCUSSION
We evaluated lactose and milk intolerance in Indian patients with
IBD, the effect of exclusion and reintroduction of milk and milk
products in their diet, and their BMD. We found that milk and
lactose intolerance was not different between patients with IBD
and healthy controls. Also, most patients had excluded or reduced
milk in their diet and were reluctant to reintroduce these in their
diet. Dietary calcium intake was <200 mg/day in over half the
patients (53.3%) with IBD. As expected with a low dietary intake
of calcium and frequent use of steroids, a known risk factor for
low BMD, more than 60% of the patients with IBD either had
osteopenia or osteoporosis based upon their BMD at the hip and
spine.

Milk intolerance was similar in patients with IBD as well as
healthy controls. This was based on the history of gastrointestinal
symptoms upon consumption of milk and milk products. Also,
lactose intolerance, as assessed by lactose-challenged HBT, was
similar in patients with IBD and healthy controls. Similar findings
have been reported in previous studies10 in an Indian population.9

When the prevalence of milk and lactose intolerance are similar in
healthy subjects as well as patients with IBD, it seems unjustified
to advise patients with IBD to exclude milk and milk products from
their diets.21 Such advice could probably lead to not only protein
malnutrition but also poor dietary calcium intake, especially when
milk is the main source of protein and calcium in the predominantly
lactovegetarian population of India. Recent guidelines recommend
that patients with documented milk or lactose intolerance should be
assessed case-by-case to evaluate the amount of milk or milk
products they can tolerate in their diet.13

The assessment of milk and lactose intolerance is difficult, but
the lactose-challenged HBT is generally believed to mirror self-
reported milk intolerance.22 Studies have shown that 20%–70% of
patients who have an abnormal HBT can tolerate some lactose
load.22,23 The factor affecting the sensitivity of the HBT could be
the amount of lactose used, which was 25 g (available from 500
ml of milk). However, milk intolerance was defined on the basis
of consumption of 250 ml of milk.

An interesting finding was that a few patients who developed
gastrointestinal symptoms on the HBT were regularly consuming
about 250 ml of milk. This suggests that despite lactose intolerance,

TABLE III. Median and interquartile range of Z- and T-scores in patients with inflammatory bowel
disease

Score Site All patients (n=45) Crohn disease (n=27) Ulcerative colitis (n=18) p value

Z-score Spine –1.43 (–0.6, –1.9) –1.43 (–0.60, –1.43) –1.465 (–0.95, –1.90) 0.972
Z-score Hip –1.5 (–0.7, –1.8) –1.60 (–0.7, –1.8) –1.30 (–0.68, –1.73) 0.423
T-score Spine –1.7 (–0.66, –2.05) –1.60 (–0.6, –1.6) –1.80 (–1.13, –2.13) 0.862
T-score Hip –1.7 (–0.85, –2.0) –1.80 (–0.8, –1.8) –1.40 (–0.88, –1.93) 0.675

All values are median (interquartile range)

TABLE IV. Osteopenia and osteoporosis in patients with
inflammatory bowel disease

Score All patients Crohn disease Ulcerative p value
(n=27) colitis (n=18)

Z-score at the spine
Normal 13 (28.9) 8 (29.6) 5 (27.8) 0.785
Osteopenia 28 (62.2) 16 (59.3) 12 (66.7)
Osteoporosis 4 (8.9) 3 (11.1) 1 (5.6)
Z-score at the hip
Normal 17 (37.8) 10 (37) 7 (38.9) 0.942
Osteopenia 26 (57.8) 16 (59.3) 10 (55.6)
Osteoporosis 2 (4.4) 1 (3.7) 1 (5.6)
T-score at the spine
Normal 12 (26.7) 9 (33.3) 3 (16.7) 0.448
Osteopenia 28 (62.2) 15 (55.6) 13 (72.2)
Osteoporosis 5 (11.1) 3 (11.1) 2 (11.1)
T-score at the hip
Normal 15 (33.3) 9 (33.3) 6 (33.3) 0.805
Osteopenia 26 (57.8) 15 (55.6) 11 (61.1)
Osteoporosis 4 (8.9) 3 (11.1) 1 (5.6)

TABLE V. Correlation of the Z- and T-scores at the spine and hip

Score R2 p value

BMI Calcium Duration Steroid
of disease intake

All patients (n=45)
Z-score at the spine 0.132 0.093 0.678 0.069 0.273
Z-score at the hip 0.275 0.007 0.767 0.095 0.053
T-score at the spine 0.146 0.098 0.686 0.055 0.219
T-score at the hip 0.243 0.006 0.246 0.149 0.111
Crohn disease (n=27)
Z-score at the spine 0.147 0.039 0.558 0.394 0.133
Z-score at the hip 0.246 0.009 0.849 0.571 0.086
T-score at the spine 0.178 0.031 0.589 0.396 0.093
T-score at the hip 0.223 0.008 0.507 0.899 0.158
Ulcerative colitis (n=18)
Z-score at the spine 0.380 0.796 0.240 0.004 0.182
Z-score at the hip 0.467 0.837 0.661 0.005 0.038
T-score at the spine 0.365 0.816 0.251 0.004 0.185
T-score at the hip 0.348 0.855 0.696 0.025 0.068

BMI body mass index
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patients might be able to tolerate certain amount of milk and milk
products in their diets. Therefore, complete exclusion of milk and
milk products from the diet of patients with IBD, especially
during the remission phase, may not be required.

Additionally, we attempted to assess the effect of reintroduction
of milk and milk products in the diet of patients with IBD. We did
not achieve much success despite frequent reinforcement as most
patients who had eliminated milk and milk products from their
diet were reluctant to reintroduce these due to fear. Therefore, we
were unable to collect sufficient data to derive inferential statistics.
Other studies too have shown that milk and lactose intolerance in
patients with IBD is not different from that of the normal population.
Therefore, patients with IBD might be able to tolerate some milk
or milk products (especially yoghurt) in their diets.24 However,
such an intervention with inclusion of milk in the diet can be tested
in a larger, adequately powered study, with special focus on
persistent counselling of patients with IBD to include milk and
milk products in their diet during the remission phase.

Osteopenia and osteoporosis are known complications of
IBD.25,26 Low BMD in patients with IBD may be due to genetic
factors, current or cumulative use of corticosteroids, systemic
inflammation, calcium and vitamin D deficiency, small bowel
involvement or intestinal resection, smoking and old age.27,28  We
found that the T- and Z-scores were lower in all patients and were
similarly low for both patients with CD and UC. As defined by T-
scores >–1 and <–2.5, osteopenia at the spine was seen in  62.2%
and at the hip in 57.8%  and, osteoporosis at the spine was 11.1%
and at the hip 8.9% for all patients with IBD. Step-wise regression
analysis showed that the T- and Z-scores at the hip had a significant
positive relationship with BMI in all patients with IBD, as well as
in the CD subgroup. However, patients with UC had a significant
inverse correlation between lower BMD and duration of the
disease. Patients with UC also showed a significant inverse
relation between the Z-scores and steroid intake as has been
shown previously.29,30 Our findings support many other reports of
high prevalence of low BMD in patients with IBD and show that
this occurs independent of the type of disease.31 The subgroup
analysis showed that in patients with CD, BMD was associated
more with BMI, suggesting that patients might present with low
BMD even in early disease or at the time of diagnosis. On the other
hand, in patients with UC, lowering of BMD appears more
gradual and may be apparent only after a long duration of the
disease, and more use of steroids. This suggests that the underlying
mechanism for bone loss may be different in CD and UC, as has
been suggested previously.32,33 There was no relation of T- and Z-
scores at the spine and hip with calcium intake. More than half
the patients with IBD in this study had a dietary calcium intake
of <200 mg/day. In a study of 92 healthy hospital staff from
northern India, the mean dietary calcium intake was reported to be
438.6 mg/day (range 200–696 mg/day); furthermore, 74% of
these individuals had an intake of calcium <500 mg/day.34 The
intake of dietary calcium depends primarily on the consumption
of dairy products and persons with a low-lactose diet are at an
increased risk of lower dietary calcium intake. Moreover, since
patients with CD may have reduced calcium absorption, a greater
calcium intake has been recommended for patients with IBD.25

It is clear that lactose intolerance is dose-dependent, and most
patients can easily tolerate up to one cup of milk with a meal,
during the remission phase. Therefore, patients should be assessed
case-by-case, and based upon their clinical condition (remission
or relapse) they can be advised to exclude/include milk and milk
products from the diet to achieve better bone health.

Conclusion

Our results show that milk and lactose intolerance in patients with
IBD is not significantly different from that in healthy controls.
Therefore milk, a rich source of calcium and protein may be
included in the diet of these patients.

Conflict of interest: None reported
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