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Background/Aims: There is a paucity of population-based 
studies on the association between inflammatory bowel dis-
ease (IBD) and depression in the U.S. population. We sought 
to study this association using the National Health and Nutri-
tion Examination Survey (NHANES) database. Methods: We 
used NHANES data from 2009 to 2010. Our study included 
190,269,933 U.S. adults without IBD and 2,325,226 with 
IBD. We sought to determine whether IBD is an independent 
risk factor for depressive symptoms (DS) in the U.S. popula-
tion and studied the independent predictors of DS in IBD 
population. Results: DS was present in 49% of the IBD popu-
lation versus 23% of the non-IBD population (p<0.001). Dur-
ing the multivariate analysis, we found that IBD was indepen-
dently associated with DS in the U.S. population (p=0.002). 
The independent predictors of DS in the IBD population were 
older age (p=0.048) and divorced/separated/widowed sta-
tus (p=0.005). There was nonsignificant increase in suicidal 
risk in IBD population with DS versus that in non-IBD popula-
tion with DS (27% vs 12%, respectively, p=0.080). Only 36% 
of IBD individuals with DS visited mental health professional 
or psychiatrist within the past year. Conclusions: IBD is inde-
pendently associated with DS in the U.S. population. Further 
research is warranted on risk stratification, screening and 
management of those with IBD who are at risk of depres-
sion. (Gut Liver 2017;11:512-519)
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INTRODUCTION

It is estimated that over one million people live with inflam-
matory bowel disease (IBD) in the United States. This is split be-
tween ulcerative colitis (UC) and Crohn’s disease (CD), with UC 
being slightly more prevalent.1,2 IBD is an incurable disease with 
a relapsing and remitting course which has serious implica-
tions for patients from a physical and psychological perspective. 
Patients with IBD experience significant morbidity including 
lower health-related quality of life, lost earnings, and increased 
medical expenses.3 Given the chronic nature of the disease, cur-
rent research and treatment strategies focus on reducing active 
disease and disease flares.4 

Ongoing research in IBD focuses on the prevalence of co-
morbid depression and how this coinciding diagnoses effects 
patient outcomes. Multiple prospective studies have shown 
that psychological factors including depressive mood, anxiety, 
and stress contribute to increased numbers of IBD flares which 
portend worse disease outcome and health care related quality 
of life in IBD patients.5-7 Depression in the setting of IBD is also 
associated with decreased adherence to treatment regimens8 as 
well as decreasing short and long term efficacy of infliximab 
treatment.9 Given that depression worsens outcomes for IBD 
patients, it is helpful to understand the prevalence of depression 
in IBD patients. Population based studies show a significantly 
higher rate of depression in IBD patients,10 especially in the first 
year before or after diagnosis.11 Therefore, an understanding of 
the risk factors for depression in patients with IBD can poten-
tially help to accurately identify those most at risk for poor dis-
ease outcomes related to depression. This study aims to utilize 
National Health and Nutrition Examination Survey (NHANES) 
data to further understand depression relating to IBD from a 
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North American population perspective. 

MATERIALS AND METHODS

1. Data source

We used data from NHANES which is a cross-sectional 
survey of a nationally representative sample of the civilian, 
noninstitutionalized U.S. population.12 NHANES is conducted 
by the National Center for Health Statistics (NCHS), Centers for 
Disease Control and Prevention. The survey performs medi-
cal interviews, physical examinations and laboratory testing 
on a nationally representative sample of U.S. citizens. We used 
NHANES data from year 2009 to 2010 when all adults of 20 to 
69 years old were asked whether they had IBD. In addition to 
demographics, participants were asked on depressive symptoms 
(DS) (“Over the last 2 weeks, how often have you been bothered 
by the following problems: feeling down, depressed or hope-
less?”) and suicidal thoughts (“Over the last 2 weeks, how often 
have you been bothered by the following problems: thoughts 
that you would be better off dead or hurting yourself in some 
way?”). We first compared IBD and non-IBD population and 
sought to see if IBD is an independent risk factor for DS in U.S. 
population. Then we tried to elicit the independent predictors of 
DS in IBD population.

2. Statistical analysis

All categorical variables are presented as weighted percent-
ages. Chi-square test was performed to analyze categorical vari-
ables. Continuous variable like C-reactive protein was presented 
as mean with standard error. Student t-test was performed for 
the analysis for the continuous variable. The multivariate logis-
tic regression model was used which incorporated all covariates 
with p<0.2 on univariate analysis. In order to account for the 
survey’s complex design, our analysis incorporated sampling 
weights (WTMEC2YR), as well as the stratum variable (SDM-
VSTRA) and the cluster variable to specify primary sampling 
unit (SDMVPSU). All calculations were two-tailed and p≤0.05 
was considered significant. All analyses were performed using 
survey procedures in SAS 9.4 (SAS Institute, Cary, NC, USA). 
NHANES 2009 to 2010 was approved by NCHS Research Ethics 
Review Board with continuation of Institutional Review Board 
Protocol #2005-06 and can be accessed online (http://www.cdc.
gov/nchs/tutorials/nhanes/surveyorientation/Navigate/Frame7.
htm).

RESULTS

1. Baseline characteristics of IBD and non-IBD population

Our study included 190,269,933 U.S. adults without IBD and 
2,325,226 with IBD. IBD and non-IBD population differed from 
each other in age-category and racial distribution (Table 1). 
Further, adults with IBD adults were likely to be overweight 

and have more comorbidities than those with non-IBD (Table 1). 
Nine percent of IBD population and 11% of non-IBD did not 
respond questions on DS. DS was present in 49% of those with 
IBD versus 23% in those without IBD (unadjusted odds ratio [OR], 
3.1; 95% confidence interval [CI], 1.6 to 6.1; p<0.001).

2. Independent risk factors associated with DS in U.S. 
population

On multivariate analysis that included all the variables with 
p-values <0.2 from the univariate analysis, IBD was indepen-
dently associated with DS (adjusted OR, 3.1; 95% CI, 1.6 to 5.9; 
p=0.002) (Table 2). In addition to IBD, other factors associated 
with DS in U.S. population were higher number of comorbidi-
ties. Those with 2 and ≥3 comorbidities had higher risks of DS 
with ORs of 1.6 (95% CI, 1.2 to 2.2; p=0.004) and 2.4 (95% CI, 1.8 
to 3.2; p<0.001) as compared with those with no comorbidities, 
respectively. The factors which were protective of DS were older 
age (>50 yr vs 20–50 yr: OR, 0.7; 95% CI, 0.6 to 0.8; p<0.001) 
and educational level of college degree or higher (OR, 0.7; 95% 
CI, 0.5 to 0.9; p=0.021) and higher income poverty ratio (≥500% 
vs <100%: OR, 0.5; 95% CI, 0.4 to 0.7; p<0.001 and 300%–
499% vs <100%: OR, 0.6; 95% CI, 0.4 to 0.8; p=0.001) (Table 2).

3. Factors associated with DS in IBD population

On univariate analysis, factors associated with DS in IBD 
population were marriage status (more in divorced/separated/
widowed), anemia and IBD types (more in UC vs CD) (Table 3). 
On multivariate analysis that included all the variables with p-
values <0.2 from the univariate analysis, the factors associated 
with DS in IBD population were older age (>50 yr vs 20–50 yr: 
OR, 3.13; 95% CI, 1.01 to 9.70; p=0.048) and divorced/sepa-
rated/widowed (vs married/living with partner: OR, 32.8; 95% 
CI, 3.9 to 277.9; p=0.005) (Table 4).

4. Visit to mental health professional/psychiatrist and risk 
of suicide

Among those who had DS, 36% of IBD versus 15% of non-
IBD patients visited mental health professional or psychiatrist 
in the past 1 year (p=0.02). There was trend toward increased 
suicidal ideation in IBD with DS versus non-IBD population 
with DS (27% vs 12%, p=0.08). Among those who had suicidal 
ideation, 86 % of IBD versus 23% of non-IBD individuals visited 
the mental health professional or psychiatrist in the past year 
(p<0.001) (data not shown).

DISCUSSION

This study utilized NHANES data with the goal of better un-
derstanding the prevalence of DS and associated risk factors 
of DS in patients with IBD from a U.S. population perspective. 
Results show that IBD is independently associated with higher 
prevalence of DS in our projected U.S. population based study. 



514  Gut and Liver, Vol. 11, No. 4, July 2017

Additionally, the significant risk factors for DS in the IBD pa-
tient population differed from the general population. These dif-
fering risk factors include older age and marital status (divorced/
separated/widowed). This potentially imply the psychological 
stress associated with increasing age and lack of family support 
given the burden in IBD care. Our study also found that there 
was nonsignificant increase in suicidal risk in IBD population 

with DS than that in non-IBD population with DS, which might 
imply the increased urgency of healthcare need in depressed IBD 
population. Our data also shows that only 36% of IBD popula-
tion with DS currently seek mental health care, highlighting on 
the possible underutilization of mental health care in depressed 
IBD population. 

Previous research clearly outlines higher rates of major de-

Table 1. Comparison between the Non-IBD and IBD Populations

Covariate
Non-IBD

(n=190,269,933)*
IBD

(n=2,325,226)*
p-value

Age, yr 0.031

    20–50 67 50

    >50 33 50

Male sex 49 42 0.401

Race 0.041

    Non-Hispanic White 66 81

    Non-Hispanic Black 12 6

    Others† 22 13

Education 0.132

    <High school 18 21

    High school 23 7

    Some college 31 40

    ≥College 29 32

Married 0.201

    Married/living with partner 69 56

    Divorced/separated/widowed 17 25

    Never married 14 19

Income poverty ratio 0.134

    <100 22 16

    100–299 31 35

    300–499 22 11

    ≥500 25 38

Smoking‡ 44 51 0.501

Overweight§ 33 57 <0.001

AnemiaΙΙ 3 5 0.643

C-reactive protein, ng/mL 0.37±0.02 0.46±0.16 0.543

No. of comorbidities¶ <0.001

    0 58 29

    1 27 44

    2 10 21

    ≥3 5 6

Data are presented percent or mean±standard error.
IBD, inflammatory bowel disease.
*The data are presented as numbers that have been weighted for a national estimate; †Others include Mexican American, other Hispanics and oth-
er races including multiracial; ‡The following question was asked: “Have you smoked at least 100 cigarettes in your life?”; §The following question 
was asked: “Has a doctor or other health care professional ever told you that you were overweight?”; ΙΙThe following question was asked: “During 
the past 3 months, have you been on treatment for anemia, sometimes called “tired blood” or “low blood”? (include diet, iron pills, iron shots, 
transfusions as treatment)”; ¶Comorbidities included hypertension, diabetes, coronary artery disease, stroke, congestive heart failure, liver disease, 
kidney disease, asthma, and cancer. All comorbidities were self-reported.
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pressive disorder in patients with IBD. This includes representa-
tive population studies completed in Canada based on struc-
tured diagnostic interview13 and several smaller studies looking 
at sample groups in England11 and the United States.14 The 
higher incidence of depression in IBD patients is thought to be 
multifactorial, including both physiologic and behavioral mani-
festations of the IBD process which put the patient at risk for 
comorbid stress and depression.15 One of the main physiologic 
drivers discussed in the literature is increased stress in patients 
with IBD. Increased perceived stress is shown to lead to higher 
instances of disease flare and exacerbation.7,16 

Additionally, research has shown that IBD exacerbation or 
flare can lead to decreased psychological well-being17 which 
suggests a positive feedback loop effect between disease flare 
and depression. Several studies support this idea by showing 
that comorbid depression with IBD predicts a more negative 

disease course including more relapses, less response to treat-
ment,14 and lower health related quality of life scores.18,19

Aside from more negative IBD outcomes, major depressive 
disorder by itself also puts patients at an increased risk for sui-
cidal ideation and completed suicide.20 The present study found 
an increased risk of suicidal ideation in IBD patients with DS 
compared to non-IBD patients with DS. While this was not sta-
tistically significant, it does correlate with two previous studies 
which found an increased risk of suicide in patients with diag-
nosed CD.21,22 Recent research completed in a Danish population 
shows that this increased risk for completed suicide may also in-
clude patients with UC.23 Interestingly, our study shows that sui-
cidal patients with IBD are much more likely to seek care from a 
mental health professional compared to suicidal patients in the 
general population. This might suggest that suicidal ideation in 
IBD patients is severe enough to seek help from a mental health 

Table 2. Independent Factors Associated with Depressive Symptoms in the U.S. Population

Independent predictor* OR Lower limit of 95% CI Upper limit of 95% CI p-value

IBD

    Non-IBD Ref Ref Ref Ref

    IBD 3.11 1.60 5.90 0.002

Age, yr

    20–50 Ref Ref Ref Ref

    >50 0.71 0.61 0.82 <0.001

Race

    Non-Hispanic White Ref Ref Ref Ref

    Non-Hispanic Black 1.01 0.81 1.30 0.901

    Others 1.11 0.90 1.40 0.420

Education

    <High school Ref Ref Ref Ref

    High school 0.91 0.63 1.21 0.301

    Some college 0.83 0.51 1.08 0.101

    ≥College 0.72 0.52 0.91 0.021

Income poverty ratio, %

    <100 Ref Ref Ref Ref

    100–299 0.81 0.63 1.05 0.105

    300–499 0.63 0.44 0.82 0.001

    ≥500 0.51 0.40 0.70 <0.001

Overweight

    Nonoverweight Ref Ref Ref Ref

    Overweight 1.30 0.93 1.71 0.061

No. of comorbidities

    0 Ref Ref Ref Ref

    1 1.22 0.94 1.51 0.090

    2 1.61 1.20 2.22 0.004

    ≥3 2.41 1.81 3.21 <0.001

OR, odds ratio; CI, confidence interval; IBD, inflammatory bowel disease; Ref, reference.
*All variables with p-values of <0.2 on univariate analysis (Table 1) were included in the final multivariate analysis.
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professional. In this regard, although our study does not have 
any direct data on actual suicidal attempts made, we assume 
that untreated suicidal patients with IBD are at an especially 

high risk for attempting and completing suicide. More research 
is required to further elucidate a link between completed suicide 
and depression in IBD patients.

Table 3. Comparison of the IBD Population with and without Depressive Symptoms

Covariate

Subsets of IBD population

p-valueDepressive symptoms (–) 
(n=1,085,801)*

Depressive symptoms (+) 
(n=1,022,930)*

Age, yr 0.081

    20–50 59 37

    >50 41 63

Male sex 56 30 0.062

Race 0.911

    Non-Hispanic White 80 81

    Non-Hispanic Black 7 5

    Others† 13 14

Education 0.612

    <High school 20 28

    High school 12 2

    Some college 38 36

    ≥College 30 34

Married <0.001

    Married/living with partner 75 40

    Divorced/separated/widowed 5 45

    Never married 20 15

Income poverty ratio, % 0.623

    <100 17 17

    100–299 26 40

    300–499 9 13

    ≥500 48 29

Smoking‡ 47 47 1.012

Overweight§ 58 58 1.034

AnemiaΙΙ 1 11 <0.001

C-reactive protein, ng/mL 0.45±0.15 0.50±0.18 0.711

IBD types <0.001

    Ulcerative colitis 77 92

    Crohn’s disease 23 8

No. of comorbidities¶ 0.414

    0 36 19

    1 42 58

    2 17 17

    ≥3 5 6

Data are presented percent or mean±standard error.
IBD, inflammatory bowel disease.
*The data are presented as numbers weighted for a national estimate; †Others included Mexican American, other Hispanics and other races includ-
ing multiracial; ‡The following question was asked: “Have you smoked at least 100 cigarettes in your life?”; §The following question was asked: 
“Has a doctor or other health care professional ever told you that you were overweight?”; ΙΙThe following question was asked: “During the past 3 
months, have you been on treatment for anemia, sometimes called “tired blood” or “low blood”? (include diet, iron pills, iron shots, transfusions as 
treatment)”; ¶Comorbidities included hypertension, diabetes, coronary artery disease, stroke, congestive heart failure, liver disease, kidney disease, 
asthma, and cancer. All comorbidities were self-reported.
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Although this is an area of ongoing research, several studies 
suggest that treating depression in IBD patients can have a ben-
eficial effect on both mood and disease course. A retrospective 
case review completed in 201224 as well as a systematic review 
discussing antidepressant medications in 200625 conclude that 
depression can be effectively treated in IBD patients. However, 
there is inconclusive evidence as to the direct effect of antide-
pressant pharmaceutical intervention on the IBD disease course 
itself (i.e., number of flares and exacerbations). While the direct 
effect of antidepressants on IBD disease flare is unknown, it has 
been shown that IBD patients with untreated comorbid psychi-
atric disorders are less compliant with IBD medication regimens 
which also leads to worse disease outcomes.8 In addition to 
pharmacologic intervention, there is considerable research as 
to the role for psychotherapy in IBD patients. While it is shown 
that certain patients with IBD benefit from psychotherapy,26 
psychotherapy is not recommended for all patients diagnosed 
with IBD. This was confirmed by a 2011 Cochrane review.27

There is mounting evidence suggesting that appropriate treat-
ment of the IBD process may reduce DS and improve health re-
lated quality of life scores. A 2015 study showed reduced depres-
sive indices using Patient Health Questionnaire-9 (PHQ-9) scores 
for IBD patients receiving antitumor necrosis factor therapy.28 
Similar findings were shown for IBD patients receiving azathio-
prine utilizing the health related quality of life and IBD ques-
tionnaire.29

We have established that DS in IBD leads to worse outcomes, 
and there are possible treatments to decrease the instance of de-
pression in IBD patients. Therefore, there is utility for screening 

for depression in IBD patients. This is reflected in the 2011 IBD 
treatment guidelines.4 There are several validated modalities for 
screening, including patient self-reporting utilizing the PHQ-9 
form, or physician led questioning utilizing the Luebeck inter-
view for psychosocial screening in patients with IBD.14 Screen-
ing can be done either by the gastroenterologist or the primary 
care physician. However, many IBD patients rely on their gas-
troenterologist for routine health maintenance.30 This suggests 
that gastroenterologists are in the best position for early iden-
tification and intervention of depression in at risk IBD patient 
populations. Early intervention includes direct prescription of 
medication, referral to the primary care doctor, or direct referral 
to a mental health professional.

With the data outlined in this study, special attention should 
be paid to elderly patients, and patients who are separated, di-
vorced, or widowed. These two findings are supported by recent 
cohort studies completed looking into patients with IBD and co-
morbid depression. A 2014 study focusing on patients 65 years 
or older with IBD showed higher rates of depression in this pop-
ulation compared to younger age groups, which strengthens the 
findings in the present population based study.31 Additionally, 
a 2006 study investigated the coping strategies for depressed 
patients with IBD. This research reported that patients with IBD 
were more likely to be depressed if they had less interpersonal 
support.19 These findings coincide with the present study that 
divorced/separated/widowed patients are at an increased risk for 
depression in the setting of IBD. 

Little research currently exists as to the overall percentage 
of IBD patients routinely screened for depression, whether it 

Table 4. Independent Factors Associated with Depressive Symptoms in an IBD Population

Independent predictor* OR Lower limit of 95% CI Upper limit of 95% CI p-value

Age, yr

    20–50 Ref Ref Ref Ref

    >50 3.13 1.01 9.70 0.048

Sex

    Female Ref Ref Ref Ref

    Male 1.29 0.22 7.51 0.753

Marriage status

    Married/living with partner Ref Ref Ref Ref

    Divorced/separated/widowed 32.77 3.86 277.91 0.005

    Never married  2.01 0.20  20.70 0.515

Anemia

    Anemia (absent) Ref Ref Ref Ref

    Anemia (present) 4.10 0.30 65.40 0.277

IBD types

    Ulcerative colitis Ref Ref Ref Ref

    Crohn’s disease 3.30 0.60 18.11 0.149

IBD, inflammatory bowel disease; OR, odds ratio; CI, confidence interval; Ref, reference.
*All variables with p-values <0.2 upon univariate analysis (Table 3) were included in the final multivariate analysis.



518  Gut and Liver, Vol. 11, No. 4, July 2017

be from a gastroenterologist or primary care physician. The 
data presented in this study show that approximately 36% of 
patients with IBD and DS visited a mental health professional 
for the depression. While this is higher than the general popula-
tion, it shows that the majority of depressed patients with IBD 
are not receiving formal mental health care. However, this data 
does not provide an understanding of the percentage of patients 
screened for depression and/or treated for depression directly 
from their gastroenterologist. Future studies should investigate 
the adequacy of screening for depression in IBD patients, em-
phasizing the importance of screening in elderly and separated/
divorced/or widowed patients. Further research is also needed to 
examine the treatment approach for positively screened patients 
whether it be from the gastroenterologist directly, the primary 
care physician, or a mental health professional. 

Our study has some limitations. First, the study was based 
on self-reported history of IBD and DS, which can be subject to 
recall bias. Second, we were not able to evaluate the correlation 
between disease activity and the level of DS because the survey 
did not include question on disease activity (flare vs clinical 
remission). But inclusion of C-reactive protein might have al-
leviated this limitation to some degree. Third, our study is also 
limited by noninclusion of other IBD-related surgeries or admis-
sions or pathological diagnosis of IBD like structuring vs. pen-
etrating disease, which might signify severity of the disease and 
might also be associated with DS. Lastly, our study was based 
on the DS of the respondents rather than a validated depres-
sion questionnaire. Despite these limitations, our study provides 
a broader prospective on psychological impact of IBD on U.S. 
population.

In conclusion, our study shows IBD is an independent risk 
factor of DS in U.S. population. Elderly and separated/divorced/
or widowed individuals with IBD are especially vulnerable to 
DS. We recommend IBD patients should be routinely screened 
for depression and appropriate psychological support should be 
provided to them when screened positive. Future studies should 
focus on further risk-stratification, screening modality and 
management of depression in IBD population.
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