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Abstract
Background and Aim: The literature on medication adherence in patients with
inflammatory bowel disease (IBD) is heterogeneous. The present study aimed to iden-
tify the rates and predictors of nonadherence to medications in IBD.
Methods: This cross-sectional study included patients of IBD (ulcerative colitis
[UC] and Crohn’s disease [CD]) recruited between November 2016 and March 2017.
Adherence was assessed with a questionnaire (interview based) that evaluated patients’
sociodemographic and disease profile and rates and predictors of medication adherence.
Results: A total of 266 patients (204 UC, 62 CD) were included (mean age:
38.5 � 12.7 years, males: 142 [53.4%], mean disease duration: 6.4 � 5.2 years). The
overall adherence rate was 82.3%, with the lowest for topical therapy (67.3%) and the
highest for steroids (95.9%). Predominant reasons for nonadherence were forgetting
dose (18.8%), unavailability of medications (13.2%), felt better (11.7%), adverse
effects (6.8%), and cost of treatment (6.0%). Patients’ education (P < 0.001), occupa-
tion (P = 0.097), and socioeconomic status (P = 0.021) had a negative association
with adherence. Patients in upper socioeconomic strata with professional educatio-
n/occupation were the least adherent (47%), whereas patients from lower socioeco-
nomic strata who were illiterate and unemployed had the highest adherence (100%).
Conclusion: More than 80% of patients were adherent to their medications; adherence
was the lowest for topical therapy. Higher education, occupation, and upper socioeco-
nomic status were negatively associated with adherence.

Introduction
Patients with inflammatory bowel disease (IBD) are characterized
by periods of remission and relapse and require long-term medi-
cations for control of disease activity.1,2 The main classes of
drugs used in the treatment of IBD include 5-aminosalicyclic
acid (5-ASA) (e.g. sulphasalazine, and mesalamine), corticoste-
roids (e.g. hydrocortisone, prednisone, and prednisolone), immu-
nomodulators (e.g. azathioprine, 6-mercaptopurine, methotrexate,
and cyclosporine), and biologics (e.g. infliximab, adalimumab,
and vedolizumab).3,4 The treatment is often lifelong, with multi-
ple medications and frequent drug dosing, necessitating inconve-
nient routes of administration and producing multiple side
effects. Many patients cite complaints with treatment regimen
complexity, pill burden, and dose frequency as negative influen-
cers of adherence.5 Research further suggests that nonadherence
to treatment is emerging as an important determinant in the
occurrence of relapse,6–9 resulting in decreased quality of life
and increased societal and personal costs.7 Some significant asso-
ciations between demographic, clinical, and psychosocial factors

and nonadherence in IBD have been identified.5,7,10–16 Research
on the same from India is, however, sparse, with a single study
that did not address the association of many factors with nonad-
herence to medication.9

Improving medication adherence in patients is a major
challenge for physicians in the treatment of IBD. Understanding
patients in terms of their sociodemographic profile, disease pro-
file, personal habits, and medication-taking behavior could be the
first step toward improving medication adherence and thereby
adopting patient-tailored interventions to ensure that the patients
receive the full benefits of their medication and achieve disease
remission. Thus, via this study, we aimed to identify the rates,
reasons, and predictors of nonadherence to prescribed treatment
in patients with IBD.

Methods
This cross-sectional observational study conducted at the IBD
Clinic of Department of Gastroenterology at All India Institute of
Medical Sciences, New Delhi from November 2016 to March
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2017 included consecutive IBD patients aged ≥18 years. Patients
who underwent bowel resection and those refusing consent were
excluded. The study received Institute Ethics Committee
approval prior to enrolment (IRB No.: IEC/477/7.10.2016, dated:
7th October 2016). Written informed consent was obtained from
each patient, and the study protocol conformed to the ethical
guidelines of the 1975 Declaration of Helsinki.

Study design. From the previous studies available on the
topic, an archetype9,17,18 questionnaire was drafted to obtain
information on the patients’ sociodemographic profile, smoking
and drinking habits, disease profile, and rates and reasons for
medication nonadherence. All interviews were conducted by the
same researcher in person. The questionnaire extracted the fol-
lowing information.

Sociodemographic profile. This included age, gender, place
of residence (categorized into North India, East India, and West/-
Central India), number of family members, education and occu-
pation of head of household, total family income/month,
patients’ education level (professional/honors, graduate/postgrad-
uate, intermediate/posthigh school diploma/high school certifi-
cate, middle school certificate/primary school certificate, and
illiterate), patients’ occupation (profession/semiprofession, cleri-
cal/ shop owner/farmer, skilled worker/semiskilled worker/uns-
killed worker, and unemployed), and patients’ income/month.
The Kuppuswamy Scale19,20 was used to calculate the socioeco-
nomic status.

Disease profile. This included IBD disease type, age at onset,
age at diagnosis, comorbidities (diabetes mellitus, hypertension,
thyroid disease, heart disease), and disease activity indices. The
simple clinical colitis activity index21 was utilized for ulcerative
colitis (UC) and Crohn’s disease activity index22 for Crohn’s dis-
ease (CD).

Personal habits. This included smoking (never smoke, exsmoker,
or current smoker) and drinking habits (never drink, exdrinker, or
current drinker).

Current treatment. All questions were answered entirely by
the patients and reaffirmed by the patients’ attendants. Current
treatment included medication names, doses, and frequency of
intake prescribed to the patient on the last visit as well as the
time elapsed since the last visit to the IBD clinic. The medica-
tions included: corticosteroids, oral 5-aminosalicylic acid (5-
ASA) compounds (mesalamine/sulfasalazine), 5-ASA/steroid
enemas and suppositories, immunomodulators (azathioprine and
methotrexate), and biologicals. Thereafter, the total medication
adherence rates were calculated by adding the individual medica-
tion adherence rates and dividing the total by the number of med-
ications the patients were taking. The patients were then
categorized according to adherence rates into five categories
formed by dividing 0–100% at intervals of 20%. Nonadherence
to treatment was defined as drug intake of <80% of the pre-
scribed dose.2

Patients were asked to enlist the following reasons that
apply to them: forgetting a dose, unavailability of medications,
frequent drug dosing, no effect of medication, felt better,

side/adverse effects, cost of treatment, and lifelong treatment.
Patients were also encouraged to mention any other reasons for
nonadherence relevant to them.

Statistical analysis. The data were analyzed using Stata
software (version 11.0) (StataCorp; College Station, TX, USA).
For quantitative variables, mean and standard deviation were cal-
culated. Wherever possible, number and percentage are also
given as appropriate. The student t-test was used for comparison
of differences in the means of two groups, and the χ2 test was
used for comparison of categorical variables. When fewer than
5 registers were expected, Fisher’s exact test was used. A P-
value <0.05 was considered statistically significant. To find the
factors predicting nonadherence, univariate, followed by multi-
variate (binary logistic regression), analysis was conducted, con-
sidering factors with P < 0.1 on univariate analysis.

Results

Clinical, sociodemographic, and personal charac-
teristics. Of the 266 patients enrolled, 204 (76.7%) were diag-
nosed with UC and 62 (23.3%) with CD. There were
142 (53.4%) males and 124 (46.6%) females; mean age was
38.5 � 12.7 years (Table 1). Mean disease duration was
6.4 � 5.2 years. Patients with CD were older than UC
(41.5 � 14.5 vs 37.5 � 12.0 years, P = 0.034), and CD patients
had a longer disease duration (7.6 � 4.7 vs 5.9 � 5.4 years,
P = 0.002). There was no statistically significant difference
between patients with CD and UC in terms of gender, comorbid-
ities, body mass index (BMI), education, occupation, socioeco-
nomic status, and the total number of family members. There
was, however, a statistically significant difference between the
two subtypes in terms of per capita income (P = 0.02) (Table 2).

Medication prescription patterns. Forty-nine patients
were taking steroids, 211 patients were taking mesalamine/sulfa-
salazine, 95 were taking enema/suppository, 106 patients were
taking immunosuppressants, and 3 were taking biologics. A total
of 108 patients were on a single medication, 124 on two, 28 on
three, and 6 were on four medications (Table 3).

Medication adherence patterns. Individual medication
adherence rates were the highest for steroids (95.9%) and biolog-
icals (100%) and lowest for enema/suppository (67.3%). Adher-
ence rates were similar for mesalamine/sulfasalazine (90.9%) and
immunosuppressants (93.4%) (Table 4).

A total of 219 (82.3%) patients reported >80% adherence
to medication. Four (1.5%) patients had completely discontinued
their medication, 12 (4.5%) reported 60–80%, 27 (10.2%)
reported 40–60%, and 4 (1.5%) patients reported 20–40% adher-
ence to medication. Therefore, 47 (17.7%) patients were nonad-
herent to medication (Table 4).

Reasons for non-adherence. The reasons for nonadher-
ence were forgetting dose in 50 (18.8%), unavailability of medi-
cations in 35 (13.2%), frequent drug dosing in 11 (4.1%), no
effect of medication in 8 (3.0%), felt better in 31 (11.7%), side/
adverse effects in 18 (6.8%), cost of treatment in 16 (6.0%), life-
long treatment in 9 (3.4%), and others in 49 (18.4%) patients
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Table 1 Clinical and personal profile of patients with inflammatory bowel disease

Variables Inflammatory bowel disease (n = 266) Ulcerative colitis (n = 204) Crohn’s disease (n = 62) P-value

Current age (years) 38.5 � 12.7 37.5 � 12.0 41.5 � 14.5 0.034
Gender (male) 142 (53.4) 109 (53.4) 33 (53.2) 0.977
Duration of disease (years) 6.4 � 5.2 5.9 � 5.4 7.6 � 4.7 0.002

5 (0, 30) 4 (0, 30) 6.63 (1, 20)
Comorbidities, n (%)
Diabetes mellitus 9 (3.4) 6 (2.9) 3 (4.5) 0.439
Hypertension 3 (1.1) 2 (0.9) 1 (1.6) 0.550
Thyroid disease 5 (1.9) 3 (1.5) 2 (3.3) 0.331
Heart disease 1 (0.4) 1 (0.5) 0 (0.0) 1.000

Number of patients
Remission 155 (58.3) SCCAI≤2: 123 (60.3) CDAI<150: 32 (51.6)
Active disease 111 (41.7) SCCAI>2: 81 (39.7) CDAI (150–220):13 (20.9)

CDAI (220–450): 17 (27.4)
CDAI >450: –

BMI (kg/m2) 21.5 � 4.3 21.7 � 4.3 21.0 � 4.4 0.269
Smoking, n (%)
Never smoked 238 (89.5) 186 (91.2) 52 (83.9) 0.081
Exsmoker 25 (9.4) 17 (8.3) 8 (12.9)
Currently smoking 3 (1.1) 1 (0.5) 2 (3.2)

Alcohol, n (%)
Never/occasional 250 (93.9) 193 (94.6) 57 (91.9) 0.514
Exdrinker 14 (5.3) 10 (4.9) 4 (6.4)
Current drinker 2 (0.7) 1 (0.5) 1 (1.6)

BMI, body mass index; CDAI, Crohn’s disease activity index; SCCAI, simple clinical colitis activity index.

Table 2 Sociodemographic profile of patients with inflammatory bowel disease

Variables
Inflammatory bowel
disease (n = 266)

Ulcerative
colitis (n = 204) Crohn’s disease (n = 62) P-value

Region of residence, n (%)
North India 207 (77.8) 161 (78.9) 46 (74.2) 0.675
East India 51 (19.6) 37 (18.1) 14 (22.6)
West/central India 8 (3.01) 6 (2.9) 2 (3.2)

Patient’s education, n (%)
Professional or honors 30 (11.3) 22 (10.8) 8 (12.9) 0.275
Graduate or postgraduate 77 (28.9) 56 (27.4) 21 (33.9)
Intermediate or posthigh school diploma/high school

certificate
86 (32.3) 70 (34.3) 16 (25.8)

Middle school certificate/primary school certificate 47 (17.7) 33 (16.2) 14 (22.6)
Illiterate 26 (9.8) 23 (11.3) 3 (4.8)

Patient’s occupation, n (%)
Profession/semiprofession 38 (14.3) 24 (11.7) 14 (22.6) 0.072
Clerical, shop owner, farmer 55 (20.7) 40 (19.6) 15 (24.2)
Skilled worker/semiskilled worker/unskilled worker 49 (18.4) 42 (20.6) 7 (11.3)
Unemployed 124 (46.6) 98 (48.0) 26 (41.9)

Socioeconomic status, n (%)
Upper 26 (9.8) 16 (7.8) 10 (16.1) 0.181
Upper middle 114 (42.9) 86 (42.2) 28 (45.2)
Lower middle 66 (24.8) 54 (26.5) 12 (19.3)
Upper lower 58 (21.8) 47 (23.0) 11 (17.7)
Lower 2 (0.7) 1 (0.5) 1 (1.6)

Total number of family members 5.5 � 2.7 5.6 � 2.9 5.2 � 2.1 0.913
5 (1, 18) 5 (1, 18) 5 (1, 12)

Per capita income (Rs.) 7967.4 � 11 067.6 7371.2 � 11 351 9929.2 � 9912.8 0.023
4000 (0–100 000) 3333 (25–100 000) 6333.5 (0–40 000)
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(Table 5). Amongst the other reasons for nonadherence, the
major ones reported were: inability to understand the prescrip-
tion, not carrying the medications to work, fasting, inconvenient
route of administration, difficulty in traveling to the hospital to
renew the prescription, and discontinuity of medications when
traveling away from home.

Nonadherence was found to be significantly more likely to
be secondary to frequent dosing (P = 0.044), felt better
(P < 0.001), adverse effects of medication (P = 0.001), cost of

treatment (P = 0.019), and lifelong treatment (P = 0.07). The
other reasons for nonadherence showed no significant association
with nonadherent behavior.

Predictors of non-adherence. On univariate analysis,
patients’ education level (P < 0.001), socioeconomic status
(P = 0.021), intake of steroids (P = 0.019), immunomodulators
(P = 0.027), and topical therapy (P < 0.001) had a significant
association with medication adherence rates (Table 6). Disease

Table 3 Medications prescribed to patients with inflammatory bowel disease

Inflammatory bowel disease (n = 266) Ulcerative colitis (n = 204) Crohn’s disease (n = 62) P-value

Drugs prescribed, n (%)†

Steroids 49 (18.4) 36 (17.6) 13 (20.9) 0.555
Mesalamine/sulfasalazine 211 (79.3) 188 (92.2) 23 (37.1) <0.001
Enema/suppository 95 (35.7) 93 (45.6) 2 (3.2) <0.001
Immunosuppressant 106 (39.9) 62 (30.4) 44 (70.8) <0.001
Monoclonal antibody 3 (1.1) 2 (0.9) 1 (1.6) 0.550

Total no. of drugs taking, n (%)
1 108 (40.6) 66 (32.3) 42 (67.7) <0.001
2 124 (46.6) 105 (51.5) 19 (30.6)
3 28 (10.5) 27 (13.2) 1 (1.6)
4 6 (2.3) 6 (2.9) 0 (0.0)

†Total n of all drugs prescribed does not equal total number of patients, as some patients are on multiple drugs.

Table 4 Adherence rates for individual drugs and overall adherence rates for patients with inflammatory bowel disease

Inflammatory bowel disease (n = 266) Ulcerative colitis (n = 204) Crohn’s disease (n = 62) P-value

Adherence rates for individual drugs
Drugs n N (%) n N (%) n N (%)

Steroids 49 47 (95.9) 36 36 (100) 13 11 (84.6) 0.066
Mesalamine/sulfasalazine 211 192 (90.9) 188 173 (92) 23 19 (82.6) 0.136
Enema/suppository 95 64 (67.3) 93 62 (67.4) 2 2 (100) 1.000
Immunosuppressant 106 99 (93.4) 62 60 (96.7) 44 39 (88.6) 0.124
Monoclonal antibody 3 3 (100) 2 2 (100) 1 1 (100) —

Overall 266 219 (82.3) 204 168 (82.4) 62 54 (87.1) 0.379
1 drug 108 97 66 61 (92.4) 42 37 (88.1) 0.449

>1 drug 158 122 138 107 (77.5) 20 17 (85.0) 0.570
Overall adherence rates

0–20% 4 (1.5) 3 (1.5) 1 (1.6) 0.958
21–40% 4 (1.5) 3 (1.5) 1 (1.6)
41–60% 27 (10.2) 22 (10.8) 5 (8.1)
61–80% 12 (4.5) 10 (4.9) 2 (3.2)
81–100% 219 (82.3) 166 (81.4) 53 (85.5)

Table 5 Reasons for nonadherence to medical therapy

Reasons Inflammatory bowel disease (n = 266) Ulcerative colitis (n = 204) Crohn’s disease (n = 62) P-value

Forgetting dose 50 (18.8) 40 (19.6) 10 (16.1) 0.539
Unavailability of medication 35 (13.2) 27 (13.2) 8 (12.9) 0.946
Felt better 31 (11.6) 26 (12.7) 5 (8.1) 0.314
Side/adverse effect of medication 18 (6.8) 10 (4.9) 8 (12.9) 0.029
Cost of treatment 16 (6.0) 14 (6.9) 2 (3.2) 0.375
Frequent drug dosing 11 (4.1) 10 (4.9) 1 (1.6) 0.466
Lifelong treatment 9 (3.4) 7 (3.4) 2 (3.2) 1.000
No effect of medications 8 (3.0) 7 (3.4) 1 (1.6) 0.686
Others 49 (18.4) 33 (16.2) 16 (25.8) 0.087
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duration in nonadherent patients was significantly longer than
adherent patients (8.48 + 5.3 vs 5.89 + 5.1 years, P = 0.001).
Patients’ occupation (P = 0.097) and 5-ASA (P = 0.061) intake

had a statistically insignificant association with adherence. We
further subgrouped the patients into three categories based on
their education, occupation, and socioeconomic status. Patients

Table 6 Predictors of nonadherence in patients with inflammatory bowel disease

Univariate analysis Multivariate analysis

Variables Adherence rates P value Odds ratio Odds ratio (95% CI) P value

Gender 0.348 — — —

Male (n = 142) 114 (80.2)
Female (n = 124) 105 (84.6)

Disease activity 0.599 — — —

Remission (n = 155) 126 (81.3)
Active disease (n = 111) 93 (83.8)

Disease duration (years) 8.5 � 5.3 versus 5.9 � 5.1 0.002 1.1 (1.02–1.14) 1.2 (1.03–1.3) 0.009
Patient’s education, n (%)† <0.001 — — —

Professional or honors (n = 30) 19 (63.3)
Graduate or postgraduate (n = 77) 66 (85.7)
Intermediate or posthigh school diploma/

high school certificate (n = 86)
77 (89.5)

Middle school certificate/primary school
certificate (n = 47)

32 (68.1)

Illiterate (n = 26) 25 (96.2)
Patient’s occupation, n (%)† 0.097 — — —

Profession/semiprofession (n = 38) 26 (68.4)
Clerical, shop owner, farmer (n = 55) 46 (83.6)
Skilled worker/semiskilled worker/unskilled

worker (n = 49)
43 (87.8)

Unemployed (n = 124) 104 (83.9)
Socioeconomic status, n (%)† 0.021 — — —

Upper (n = 26) 16 (61.5)
Upper middle (n = 114) 100 (87.7)
Lower middle (n = 66) 55 (83.3)
Upper lower (n = 58) 47 (81.0)
Lower (n = 2) 1 (50.0)

Combined educational, occupational, and
socioeconomic categories

<0.001 8.0 (2.6–25.1) 17.6 (3.8–80.7) <0.001

Group A (n = 17) 8 (47)
Group B (n = 69) 60 (87)
Group C (n = 8) 8 (100)

Steroids intake 0.019 3.9 (1.2–13.2) 4.03 (0.5–33.9) 0.200
Yes (n = 49) 46 (93.9)
No (n = 217) 173 (79.7)

5-ASA intake 0.061 2.5 (0.9–6.6) 6.08 (0.5–70.6) 0.149
Yes (n = 211) 169 (80.1)
No (n = 55) 50 (90.9)

Topical therapy <0.001 3.8 (1.9–7.2) 2.03 (0.5–8.2) 0.320
Yes (n = 95) 66 (69.5)
No (n = 171) 153 (89.5)

Immunomodulators 0.027 2.2 (1.1–4.4) 5.3 (0.9–25.0) 0.069
Yes (n = 106) 94 (88.7)
No (n = 160) 125 (78.1)

†Patient education, occupation, and socioeconomic status were not included in the multivariate analysis because they had collinearity with combined
educational, occupational, and socioeconomic categories.
Group A: education: professional; occupation: professional; socioeconomic status: upper.
Group B: education: graduate-postgraduate/intermediate or posthigh school diploma/high school certificate/middle school certificate/primary school
certificate; occupation: clerical, shop owner, farmer/skilled worker/semiskilled worker/unskilled worker; socioeconomic status: upper middle and
lower middle.
Group C: education: illiterate; occupation: unemployed; socioeconomic status: upper lower and lower.
5-ASA, 5-aminosalicylic acid; CI, confidence interval.
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from upper socioeconomic strata with professional education and
occupation (Group A) had the lowest adherence rate of 47%,
whereas patients belonging to the lower socioeconomic strata
who were illiterate and unemployed had the highest adherence
rates (Group C) of 100% (Fig. 1). There was no effect of gender,
age, place of residence, BMI, per capita income, patients’
income, smoking, alcohol consumption, comorbidities, and dis-
ease activity on the medication adherence rates. On multivariate
analysis, the predictors of adherence were the combined category
of education, occupation and socioeconomic status, and disease
duration (Table 6).

Discussion
The efficacy of any treatment regimen depends on the patient’s
compliance or adherence, and the same applies to IBD. Various
studies across the globe have explored this aspect; however, the
data are limited from Asia, where there has been a recent
increase in the disease burden of IBD.23,24 The present study
reports an adherence rate of 82%, which is quite high in compari-
son with other studies. The patients enrolled in this study were
recruited from the IBD clinic, which only caters to patients with
IBD. Patients following up at specialty clinics may be more
motivated to follow the physician’s advice, and this would
account for relatively high adherence rates in this study. Further-
more, being a tertiary care center, we must acknowledge the fact
that most of the patients that reach us have been referred by vari-
ous primary and secondary health-care centers from all over the
country. Thus, it is likely that the patients under our care are

those who were unable to achieve symptomatic remission or
treatment satisfaction from their initial care provider. This might
also explain the high rates of medication adherence seen in our
study. A similar study conducted in a different part of the coun-
try reported opposite results, with 81% of the study population
being nonadherent.9 Another study from Asia (Korea) reported
adherence rates of 63.8%.25 In a systematic review of 17 studies
(no Asian study),12 the nonadherence rates varied from 7 to 72%,
and studies from Spain, Italy, Belgium, and Prague have reported
adherence rates to IBD medications of 38, 64, 61, and 61%,
respectively.17,18,26,27 A study from the United States had
reported good compliance with infliximab (75%) compared to
the other medications, including steroids (69%), immunomodula-
tors (72%), 5-ASA (63%), and antibiotics (47%).28 The results of
these studies, the systematic review, and the present study show
a considerable heterogeneity in the adherence rates. This could
be accounted for by differences in patient populations and differ-
ent methods of assessing adherence to medications.

In the present study, the reasons for nonadherence as cited
by the patients were forgetfulness, felt better, frequent drug dos-
ing, no effect of medication, unavailability of medications, side/-
adverse effects, lifelong treatment, and cost of treatment. Unlike
the previous studies, there was no relation of nonadherence to
age, gender, and marital status, and similar findings were
reported in the meta-analysis of 17 studies.12 The disease dura-
tion in nonadherent patients was longer than adherent patients. In
the other study from India, reasons for nonadherence were simi-
lar: forgetfulness (77%), felt better (14.2%), high frequency of
doses (10.1%), no effect of medication (7.8%), nonavailability of
medications (2.3%), side effects, and long-term medications.
However, the cost of medications and disease duration were not
related to adherence in that study.9 Less than 10% of patients in
the present study belonged to high socioeconomic status,
whereas most of the patients in the other Indian study belonged
to middle/upper socioeconomic status, which could explain this
discrepancy. Another study from Asia (Korea) associated nonad-
herence with younger age, longer intervals between outpatient
clinic visits, and limited knowledge of prescribed medication.25

In addition, nonadherent patients had a significantly greater risk
of relapse of IBD than adherent patients. In a systematic review
of 17 studies, psychological distress, patients’ beliefs about medi-
cations, and doctor–patient discordance were associated with
nonadherence, whereas demographic, clinical, and treatment vari-
ables were not.12 Amongst studies from the other parts of the
globe, a Spanish study reported forgetting dose (60%), felt better
(35%), felt worst after taking medication (25%), and careless
about taking medication (38%) as reasons for nonadherence. The
study also associated nonadherence with intestinal and social
areas of the IBDQ-32 (a tool for the measurement of quality of
life), with long-standing IBD, with patients who considered
themselves to be inadequately informed about their treatment,
those with high depression scores, and with high patient–
physician discordance.17 Similar to the study above, many of our
patients also mentioned the inability to understand the prescrip-
tion or inadequate information about their treatment as a hin-
drance to medication adherence. Similar to our study, the Italian
study also reported a negative association of adherence with dis-
ease duration and a significant association of nonadherence with
forgetfulness, feeling better, feeling worse/side effects, frequent

Figure 1 Adherence rates in patients with inflammatory bowel dis-
ease according to their professional, occupational, and socioeconomic
categories. ( ), Group A (n = 17); ( ), Group B (n = 69); ( ), Group C
(n = 8). Group A: education: professional; occupation: professional;
socioeconomic status: upper. Group B: education: graduate-postgra-
duate/intermediate or posthigh school diploma/high school certificate/-
middle school certificate/primary school certificate; occupation: clerical,
shop owner, farmer/skilled worker/semiskilled worker/unskilled worker;
socioeconomic status: upper middle and lower middle. Group C: educa-
tion: illiterate; occupation: unemployed; socioeconomic status: upper
lower and lower.
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drug dosing, and topical therapy with enemas as opposed to oral
therapy.18 In a study from Belgium, predictors of low adherence
were age < 40 years, high education level, being single, and
mesalamine use, whereas being self-employed was a protective
factor.26 Similar to our study, a study from Prague also associ-
ated nonadherence with a higher education level and side effects
of medication. Contrary to our study, however, the nonadherence
decreased with older age, and nonadherent patients were more
likely to be chronically active or in relapse.27

The most surprising finding of the present study was the
negative association of medication adherence with higher edu-
cation, professional job profile, and high socioeconomic status.
Interestingly, less than 50% of the most educated, profession-
ally employed, and richest were adherent to their medications in
contrast to the illiterate and unemployed hailing from the lower
socioeconomic strata, who were all found to be adherent. In
fact, the patients who had the highest education and occupation
had the odds of being 17.6 times less adherent than the interme-
diate ones, who again were 17.6 times less adherent than the
illiterate and unemployed group. Studies from Belgium and Pra-
gue have also related nonadherence to higher education level;
however, no study, including the study from Mumbai, has
related nonadherence with occupation or socioeconomic status.
It could possibly be that the undereducated patients are more
faithful toward the treatment prescribed by their doctors,
whereas the more educated patients had a second opinion and
decided to alter their treatment. Those with more demanding
job profiles could possibly be so engaged in work that they
become negligent toward their health, such as seeing the doctor
regularly and taking their medications. Fear could also play a
role; the undereducated and those with low-profile jobs might
be acting out of fear as a relapse could mean having to take
time away from work and could jeopardize their earnings. Of
course, the aptitude and attitude toward the disease vary largely
amongst the two populations, and that could be dictating the
variations seen in our study. It could also be that patients
belonging to higher socioeconomic status visit the hospital ear-
lier with mild disease activity than those hailing from the lower
socioeconomic status, and subsequently, these patients tend to
forget to take medications prescribed to them. Furthermore, the
patients who were uneducated come to the doctor with almost
no background knowledge about the illness or the medication.
It is also probable that the only source of information about the
illness for these patients would be their care provider; hence,
they were able to trust more and follow advice blindly. The
educated patients, on the other hand, would most likely already
have tried researching about the illness, whether over the inter-
net, through books, or even another care provider. Thus, a situa-
tion may arise for these patients where the knowledge they
have gathered from the various other resources conflicts with
that provided by the specialists at our institute. There is a possi-
bility that these patients researched the side effects of long-term
use of steroids and immunosuppressants and chose to seek
alternative treatments. It may also be that these patients have
learned to control their symptoms with dietary modifications
and lifestyle changes such that they do not feel the need to take
medications to control their symptoms.

Our study, although conducted to the best of our capabil-
ity, has some limitations. First, rates of medication adherence

would vary at different points on a patients’ disease timeline.
We, however, calculated the rate of medication adherence from
the previous visit to the IBD clinic to the current and, based on
that, classified the patients as adherent or nonadherent. However,
as explained above, many previous studies have used other
methods to measure adherence. So, as yet, there is no set gold
standard for measuring medication adherence. Second, although
the study was centered around an interview-based questionnaire
administered by a single researcher in order to eliminate interob-
server bias, it is hard to predict the underestimation of nonadher-
ence to medication. Patients, out of fear or respect for their
treating physicians, might have overreported their adherence
rates, thus leading to the higher adherence rates within our sub-
jects in comparison to the other studies that have been carried
out in the past.9,17,18 The lower alcohol consumption and smok-
ing habits observed within our subjects could also be because of
this reason. The other explanation for this, however, could just
be distinct demographic characteristics.

In conclusion, 82.3% of the IBD patients were adherent to
their prescribed medications. Adherence rates are much lower for
topical preparations in comparison to oral medications. Predictors
for low adherence rates include high education level, high job
profile, upper socioeconomic status, and longer disease duration.
This study emphasizes a need to educate all the patients with
IBD and warn them of the consequences of nonadherent
behavior.
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