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Association between Inflammatory Bowel Disease and Lactose
Intolerance: Fact or Fiction
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Background/Aims: Inflammatory bowel disease (IBD) is a complex condition precipitated by genetic susceptibility and possibly a
disturbed microbiome. The role of dairy foods in IBD is controversial. This study examined the association between lactose intolerance (LI) and IBD.
Methods: Data on hospital admissions of all IBD adult patients were extracted from the National Inpatient Sample database between 2004 and 2014. The comorbidities and outcomes of interest were defined by querying all the diagnostic and procedural
fields for the corresponding International Classification of Diseases 9th version (ICD-9) codes. Patients with IBD were defined as
the “study group,” and the patients who did not have IBD were defined as the “control group”. LI was identified in both groups using the ICD-9 codes. Multivariate logistic regression was performed to examine the association between IBD and LI.
Results: The total population was 71,342,237 patients, of which 598,129 (0.83%) had IBD. The IBD patients were younger (52
years vs. 57 years) and with fewer females (57.5% vs. 60.1%) (p<0.001 for all). After adjusting for the potential confounding factors, the IBD group had a significantly higher rate of LI (OR 2.71, 95% CI 2.55-2.88, p<0.001) compared to the non-IBD group. The
findings were similar on the further stratification of IBD into Crohn’s disease compared to the control group (OR 2.70, 95% CI
2.50-2.92, p<0.001) and ulcerative colitis compared to the control group (OR 2.71, 95% CI 2.46-2.98, p<0.001).
Conclusions: IBD patients have a 2.7 times higher risk of LI. Screening for LI in this population is warranted to avoid confusing or
overlapping symptomatology. (Korean J Gastroenterol 2020;76:185-190)
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INTRODUCTION

3
sponse to changes in the normal gut flora. Additionally, multi-

ple factors have been attributed to IBD development as well
Inflammatory bowel disease (IBD) is an umbrella term for
two idiopathic chronic inflammatory diseases: ulcerative colitis
1

4

such as genetics, infections, Western diet, and smoking.

Lactose malabsorption is present in approximately 65-70%

(UC) and Crohn disease (CD). The incidence of IBD is increas-

of the population, which causes symptoms that may overlap

ing, particularly in Western countries. In North America, the

with the symptoms of IBD, including, but not limited to, diarrhea,

incidence of UC was reported to be as high as 19.2 per

5
abdominal pain, and bloating. Lactose intolerance (LI) is char-

100,000 person-years, and as high as 20.2 per 100,000 per-

6
acterized by the inability to digest lactose disaccharides. LI

2

son-years for CD. The pathogenesis of IBD is unclear, but

depends not only on the expression of lactase enzyme in the

may be due to a dysregulation of the immune system in re-

small intestines, but also on the dose of lactose, intestinal
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flora and bacterial overgrowth, gastrointestinal motility and

Elixhauser comorbidities, whereas Table 2 lists the ICD-9 codes

sensitivity of the gastrointestinal tract to the generation of

used for LI, IBD, and other comorbidities of interest. Institutional

gas and other fermentation products of lactose malabsorption.

7

Review Board approval was not required because NIS is a

Given the overlapping symptoms between IBD and LI, this study

publicly available database.

examined the association of LI with IBD using very large in-

The association between IBD and LI was assessed by divid-

patient data.

ing the patients into two groups: patients with IBD (study
group) and patients without IBD (control group). Multivariable
logistic regression analysis was performed to compare the

SUBJECTS AND METHODS

two groups after adjusting for any potential confounding
factors. Similarly, subgroup analysis was performed to assess

1. Patient population

the association between both CD and UC with LI.

A cross-sectional study was conducted using the National
Inpatient Sample (NIS) data from 2004 to 2014. The NIS is

3. Statistical Analysis

the largest all-payer inpatient database in the USA. The database contains a sample of more than eight million inpatient

The data are expressed as mean values±SD, and the frequen-

stays each year, representing approximately 20% sample of

cies were reported accordingly in percentages. Independent

discharges from all community hospitals participating in the

t-tests were used to compare the continuous variables, and

Healthcare Cost and Utilization Project. It does not include

a chi-square test was used for categorical variables. Multiple

rehabilitation and long-term acute care hospitals. Each record

logistic regression was used to assess the association between

of the NIS data includes primary and secondary diagnoses

LI and IBD. The regression model was adjusted for the patients’

up to 25 and primary and secondary procedures up to 15.

demographics, other relevant comorbidities (obesity, smoking,

Furthermore, it also contains the patients’ demographics, dis-

and alcohol abuse), hospital characteristics, patient insurance,

charge status, length of stay, disease severity, and co-

and socioeconomic status. p-values less than 0.05 were consid-

morbidity measures.

ered significant. SPSS version 25 software (IBM Corp, Armonk,
NY, USA) was used for all statistical analyses. The data in

2. Study population, inclusion, and exclusion criteria

this study were obtained from pre-existing national data and

All adult patients (≥18 years old) were included from the

did not require approval from an Institutional Review Board.

NIS data from 2004-2014. Using the International Classification
of Diseases 9th version (ICD-9) code, all records with LI and

RESULTS

IBD were identified using the following codes: 271.3 and 571.8,
respectively. The patient demographics and comorbidities were

The nationwide cohort evaluated a total of 71,342,237 pa-

identified using the Clinical Classification Software codes pro-

tients, of which 598,129 (0.83%) had IBD and 57,909

vided by the Healthcare Cost and Utilization Project, Elixhauser

(0.08%) had LI. The patients with IBD were younger (52 years

comorbidities, and appropriate ICD-9 codes. Table 1 lists the

vs. 57 years), with comparatively fewer females (57.5% vs.

Table 1. List of Elixhauser Comorbidities Included in the Analysis
Obesity

ICD-9-CM

278.00

ICD-9-CM, International Classification of Diseases, ninth edition, clinical modification.

Table 2. ICD-9-CM, Clinical Modification, and CCS Codes used to Identify Comorbidities, Procedures, and Outcomes
Variables
Inflammatory bowel disease

Source

Code(s)

CCS

144

Lactose intolerance

ICD-9-CM

271.3

Smoking

ICD-9-CM

305.1

ICD-9-CM, International Classification of Diseases, ninth edition, clinical modification; CCS, Clinical Classification Software.
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60.1%) and fewer African Americans (10% vs. 14.3%) com-

group were less obese (6.7% vs. 8.9%) (p<0.001) compared

pared to the patients without IBD (p<0.001 for all). In addi-

to the control group (details are shown in Table 3).

tion, the patients in the IBD group had a higher prevalence

Multivariable logistic regression was performed after ad-

of smoking (14% vs. 12%) (p<0.001) compared to the pa-

justing for the possible confounding factors, including age,

tients without IBD. On the other hand, patients in the study

gender, race, patient demographics, hospital characteristics,

Table 3. Comparison of Inflammatory Bowel Disease and Non-inflammatory Bowel Disease Patients
Variables
Age (years)

IBD (n=598,129)

Non-IBD (n=70,744,108)

p-value

51.97±19.12

57.09±20.86

<0.001

Sex
Female

<0.001
57.5

59.6

Race

<0.001

White

81.1

68.8

Black

10.0

14.3
10.8

Hispanic

5.3

Asian or Pacific Islander

1.0

2.4

Native American

0.4

0.6

Other

2.3

3.0

Primary expected payer

<0.001

Medicare

37.6

45.3

Medicaid

11.1

15.2

Private insurance

42.6

30.5

Self-pay

4.9

5.3

No charge

0.6

0.5

Other

3.2

3.3

Median household income

<0.001

0 to 25

23.0

26 to 50

25.2

29.3
26.1

51 to 75

23.3

23.6

76 to 100

21.0

21.0

Bed size

<0.001

Small

12.9

Medium

24.5

13.7
25.1

Large

62.6

61.2

Rural

10.4

12.4

Urban nonteaching

38.7

41.1

Urban teaching

50.9

46.5

Location/teaching status

<0.001

Hospital region

<0.001

Northeast

22.3

19.4

Midwest

25.2

22.7

South

35.8

39.0

West

16.7

18.9

Obesity

6.7

8.9

<0.001

Smoking

14.0

12.0

<0.001

Values are presented as mean±standard deviation or %.
IBD, inflammatory bowel disease; SD, standard deviation.
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Fig. 1. Association of IBD with LI. IBD, inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; LI, lactose intolerance;
CI, confidence interval.

patient insurance and socioeconomic status, and other rele-

of lactase enzyme is unknown, even though recent studies

vant comorbidities (obesity and smoking). The results showed

have shown that random mutations upstream of the LCT gene

that patients with IBD had higher odds of having LI (OR 2.71,

could be a contributing factor.

95% CI 2.55-2.88, p<0.001). Similarly, patients with CD and

lactose, it accumulates in the gut, which is then digested by

UC had a higher odds of LI: (OR 2.70, 95% CI 2.50-2.92)

the colonic bacteria, yielding methane and other metabolites,

and (OR 2.71, 95% CI 2.46-2.98), respectively (p<0.001 for

causing symptoms related to luminal distention and stim-

all) (forest plot is shown in Fig. 1).

ulation of mechanoreceptors.

11

Owing to the inability to digest

12

Patients with IBD with con-

comitant LI may present with persistent GI symptoms, such
as abdominal pain, bloating, fullness, and diarrhea, giving a

DISCUSSION

13

false impression of active IBD despite the quiescent disease.

Functional GI symptoms, such as abdominal pain, dis-

Based on this analysis, both UC and CD patients had a

tention, gas, bloating, and alterations of the bowel habits, are

significantly higher risk of having LI after adjusting for the

commonly observed among patients with IBD, irritable bowel

possible confounding factors, including age, race, gender, obe-

syndrome, dietary intolerance, small intestinal bacterial over-

sity, and tobacco use. This study confirmed the findings of

8

growth, bile salt diarrhea, and other functional GI disorders.

14
the largest meta-analysis by Szilagyi et al. , which included

These functional GI symptoms may overlap with the symptoms

17 studies and 1,935 IBD patients. The risk of lactose maldiges-

associated with IBD-related inflammation despite achieving

tion was reported to be higher among IBD patients than the

9

endoscopic and histologic mucosal healing. When objective

controls. In subgroup analysis of this meta-analysis, the risk

evidence of active inflammation does not correlate with the

of lactose maldigestion was only significant for CD but not

persistent symptoms in IBD patients, clinicians should consid-

UC patients compared to another study, wherein both CD and

er other diseases with alternate pathophysiological mecha-

UC patients were at a significantly higher risk of LI. In the

nisms, presenting with functional GI symptoms. Differentiating

1990s, Mishkin reported that LI prevalence in UC patients

the symptoms of IBD-related inflammatory changes from

was more likely to follow the normal population, whereas CD

symptoms of non-IBD diseases is important to avoid the over-

15
patients had prevalence beyond the ethnic risk. The additional

treatment of IBD-related intestinal inflammation, given its as-

risk in CD and LI correlated with the ethnic risk, location of

9

the disease (with the small bowel having the highest risk),

sociated adverse effects.

LI is a condition with an inability to digest or absorb lactose

16

and surgery.

Mishkin et al. reported that patients with CD

disaccharide and may occur in IBD patients because of the

and lactose malabsorption, who were identified using breath-hy-

resulting changes in the structure and function of the GI tract

drogen tests, have a shorter transit time of the small bowel.

8
related to the chronic inflammatory state of IBD. It is largely

In the active phases of the disease, both UC and CD patients

due to loss of the enzyme lactase phlorizin hydrolase (LPH)

showed improved symptoms after being given lactose-free

in the gut. The incidence of LI increases with the age with

diets.

10

onset from 2-12 years.

The mechanism causing the loss

15,17

18

In UC, alterations of the small bowel mucosa may

cause decreases in the disaccharidase content in the epi-

The Korean Journal of Gastroenterology

Asfari MM, et al. Association between Inflammatory Bowel Disease and Lactose Intolerance: Fact or Fiction

5

thelium, and thus a decreased lactase enzyme level. Eadala
13

189

complex diseases. Regardless of these limitations, this study

et al. , in their examination of 165 IBD patients with CC13910

revealed a strong association between IBD and LI and high-

genotype, reported that sensitivity to lactose occurs in a high

lighted the importance of LI screening in IBD patients. LI is

percentage of patients in remission. They highlighted the im-

a commonly observed finding among adults and is more com-

portance of a thorough consideration of lactose malabsorption

mon in those who suffer from both UC and CD. Screening

in IBD patients because of their similar symptomatology.

for LI should be considered in all IBD patients to help identify

The hydrogen breath test remains the most common meth19

od of diagnosing lactose intolerance worldwide.

Although a

the etiology of their GI symptoms and potentially avoid unnecessary tests or changes in their maintaining regimens.

jejunal biopsy is the most accurate test for LI, its use is limited
20

by its invasiveness.

Genetic testing is a promising test, but
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