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Purpose: To investigate the current state of medication adherence among patients with inflammatory bowel disease (IBD) in China
and analyze the influencing factors.
Patients and Methods: We recruited as many eligible subjects as possible and a total of 105 patients with IBD finished this cross-
sectional survey. The General Information Questionnaire and Morisky Medication Adherence Scale were used as measurement
instruments. The factors influencing the Morisky score were studied by multiple linear regression analysis.
Results: The average Morisky score was 6.11 ± 1.93. Univariate analysis showed that there were statistically significant differences in
Morisky scores among patients with different ages, education levels, disease types, medication administration methods, medication
frequencies, disease understanding and knowledge learning frequencies (P < 0.05). Multiple stepwise linear regression analyses
showed that medication frequency, medication administration method and disease understanding were important factors influencing
the Morisky score (P < 0.001).
Conclusion: Our data confirmed that the medication adherence of IBD patients was poor, especially among patients taking oral
medication, those taking medications with a high frequency and those with a low understanding of the disease. To reduce symptom
recurrence and control the disease, medical staff should pay attention to the individual patient factors, simplify the medication
regimens, formulate effective coping strategies for drug management support.
Keywords: Crohn’s disease, inflammatory bowel disease, medication adherence, ulcerative colitis

Introduction
Inflammatory bowel disease (IBD), which includes ulcerative colitis (UC) and Crohn’s disease (CD), is a chronic idiopathic
inflammatory disease with intestinal and extraintestinal features characterized by relapses and periods of remission.1 In the
last 20 years, the incidence of IBD has increased rapidly in China, which now has the highest prevalence of IBD of any
country in Asia (3.64 per 100,000 people).2 IBD has a long course, is prone to recurrence, and requires long-term
medication.3,4 The main drugs currently used for IBD treatment include 5-aminosalicylic acid (5-ASA), corticosteroids,
immunomodulators [thiopurines (azathioprine and mercaptopurine) and methotrexate] and biologics [antitumor necrosis
factors (infliximab, adalimumab, and certolizumab)] and antiadhesion molecules (monoclonal antibodies).5,6 Medication
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adherence refers to the process by which patients take their medications as prescribed.7 Currently, the Morisky Medication
Adherence Scale (MMAS), which was adapted to the Chinese language by Si et al,8 is commonly used in China to assess
medication adherence in patients with IBD. The study showed that the medication adherence of patients with IBD is not
ideal. The average treatment nonadherence rate for chronic diseases in developed countries is 50% and even lower in
developing countries, and only 20% to 30% among IBD patients in Asia.9 Poor medication adherence can have many adverse
consequences. These include increased disease activity,10 relapse,11 loss of response to antitumor necrosis factor drugs,12

increased morbidity and mortality (eg, colorectal cancer), increased health care costs,13 poorer quality of life,14 and higher
rates of disability.15 Meanwhile, several studies have shown that good medication adherence among IBD patients plays an
important role in improving treatment outcomes and controlling disease recurrence (Gunasekeera, Mendall, Chan, and
Kumar, 2016; Holdam et al, 2016; Owczarek, Rodacki, Domagała-Rodacka, Cibor, and Mach, 2016).3,16,17 However, there
are few studies on medication compliance among IBD patients in China. The aim of this study was to investigate the current
state of medication adherence among IBD patients in China and analyze the factors affecting medication adherence among
IBD patients in order to provide a reference point for proposing effective interventions.

Materials and Methods
Study Design and Selection of Participants
This study was reviewed by the hospital ethics committee, and patients from the outpatient of three tertiary general
hospitals in Zhejiang, a province located in East China, from September 2020 to June 2021 were selected as study
subjects. Data were obtained through questionnaires. Before the questionnaire survey, we screened the patients
according to their medical records. Patients were included to questionnaires survey if they met the following criteria:
those diagnosed with IBD according to the IBD diagnostic criteria established by the Inflammatory Bowel Disease
Group of the Chinese Medical Association Society of Gastroenterology in 2018;18 disease duration ≥ 3 months; age ≥
18 years; basic reading ability; informed consent provided; and voluntary participation. Patients were excluded if they
met the following criteria: patients with concomitant psychiatric disorders, cancer or other serious physical illnesses.

We referred to a rough estimation method with 5–10 times the number of variables to calculate the sample size.19

A total of 20 variables were included in the study; therefore, the required sample size was 100 (20 × 5). Considering
a sample loss of 20.0%, the minimum sample size required for this study was 120 participants. We recruited as many
eligible subjects as possible.

Data Collection
General Information Questionnaire
Patients’ age, gender, marital status, education level, occupation, length of residence, per capita monthly family income,
medical cost payment method, psychological status, family support, doctor-patient relationship, disease type, disease
duration, presence of intestinal surgery, medication type, medication administration mode, medication frequency,
presence of adverse drug reactions, degree of disease understanding, and frequency of knowledge learning were
included.

Morisky Medication Adherence Scale (MMAS)
This questionnaire was developed by Morisky in 2008 based on the original 4-entry Morisky questionnaire to assess
patients’ medication adherence.20 The Cronbach’s alpha coefficient of the Chinese version of the MMAS questionnaire was
0.65–0.81, and the intergroup consistency coefficient (ICC) was 0.80–0.92, which had good reliability and validity.8,21 The
MMAS has 8 items, 7 of which are closed-ended questions. Questions 1–4 and 6–7 are scored 0 for “yes” and 1 for “no”,
question 5 is scored in reverse, and question 8 is scored on a 5-point Likert scale, as follows: 1 for “never”, 0.75 for
“occasionally”, 0.5 for “sometimes”, 0.25 for “often”, and 0.25 for “almost always”, and 0 for “always”. A total score of <6
indicates poor adherence, 6–7 indicates moderate adherence, and 8 indicates good adherence.20 We have obtained copyright
permission to use MMAS.
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Quality Control
The investigators administering the questionnaire received uniform instruction and training to ensure a consistent
understanding of the questionnaire content. Uniform instruction language was used to explain to patients the purpose
and meaning of the survey and the method of filling out the questionnaire. After the patients completed the questionnaire,
it was retrieved on the spot, and timely inquiries were made to ensure the completeness and clarity of the answers if
selections had been crossed out or if answers were unclear.

Investigators made a timely check of the patients’ completed information, entered the information truthfully, and
double-checked the data.

Statistical Analysis
Continuous data were compared by using independent samples t-test and analysis of variance. We took Morisky score as
the dependent variable. In advance dummy variables were created for all categorical variables. The statistically
significant factors of univariate analysis were selected for multiple linear regression analysis to study the factors affecting
the Morisky score. Statistical analysis was performed using SPSS version 22.0 (SPSS, Armonk, NY, USA). P < 0.05 was
considered to indicate a significant difference. All tests were two-tailed analyses.

Results
Analysis of Clinical Data of the Study Subjects
A total of 120 questionnaires were distributed in this study, of which 105 were completed and clear (we regarded them as
valid), for an effective recovery rate of 87.5%. Among the 105 study subjects, 67 were male and 38 were female; 28 were
UC patients and 77 were CD patients; the mean age was 32.79 ± 10.56 years, and the mean Morisky score was 6.11 ±
1.93. The results of this questionnaire revealed that 31.4% (33/105) of IBD patients had low medication adherence,
43.8% (46/105) had moderate adherence, and 24.8% (26/105) had high adherence, respectively.

Univariate Analysis of Factors Influencing Morisky Score Among Patients with IBD
The Morisky scores showed significant differences in characteristics of participants, such as age and education level (P <
0.05). The differences were not statistically significant when compared with Morisky scores among patients with
different genders, marital statuses, occupations, long residences, monthly household incomes, payment methods,
psychological status, family support and doctor-patient relationships (P > 0.05). The details are shown in Table 1.

The Morisky scores showed significant differences in different disease conditions, such as disease types, different
medication administration modalities, and medication frequencies (P < 0.05). There was no statistically significant
difference in Morisky scores between patients with different years of diagnosis, bowel surgery status, type of medication
or adverse reactions (P > 0.05). The details are shown in Table 1.

The Morisky scores showed significant differences in IBD patients’ different disease-related knowledge, such as
levels of disease-related knowledge and frequency of knowledge learning (P < 0.05) (Table 1).

Multiple Linear Regression Analysis of Factors Influencing Morisky Score Among
Patients with IBD
To explore the factors influencing medication adherence among patients with IBD, we performed multiple linear
regression analysis for the seven statistically significant variables (age, education level, disease type, medication
administration modalities, medication frequency, levels of disease-related knowledge and frequency of knowledge
learning) in univariate analysis process.

The stepwise regression method of multiple linear regression analysis was used, and the multiple linear regression
equation model was statistically significant (P < 0.001). The linear regression coefficient of determination indicates that
the independent variable can explain 55.6% of the variance in the dependent variable (Table 2).

From the standardized regression coefficients, it can be seen that the frequency of medication, disease knowledge, and
medication administration modalities are the factors that have a significant impact on Morisky scores, and patients who
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Table 1 Univariate Analysis of Factors Influencing Morisky Score Among Patients with IBD

Number Morisky Score t or F P

Gender 0.393 0.695
Male 67 6.17 ± 2.00

Female 38 6.01 ± 1.83

Age 10.320 <0.001
<30 years old 43 6.49 ± 1.64a

30–44 years old 48 6.36 ± 1.75a

≥45 years old 14 4.11 ± 2.25b

Marital statuses 1.193 0.236

Unmarried 39 6.40 ± 1.61
Married 66 5.94 ± 2.09

Education level 7.835 0.001

Less than middle school 3 6.33±1.53a

Middle school 42 5.26±1.99b

More than Middle

school

60 6.70±1.70a

Occupation 0.185 0.831

Unemployed/retired 12 5.79 ± 2.18

Stationary work 73 6.15 ± 1.91
Students 20 6.18 ± 1.94

Long residence 0.323 0.725

Rural 13 6.48 ± 2.04
County town 39 5.98 ± 1.72

City 53 6.12 ± 2.07

Monthly household income 2.171 0.096
<5,000 yuan 23 6.23 ± 1.72

5,000–10,000 yuan 42 6.48 ± 1.50

10,001–20,000 yuan 28 5.98 ± 2.20
>20,000 yuan 12 4.92 ± 2.64

Payment methods −1.113 0.268

Medical insurance 102 6.08 ± 1.94
Private 3 7.33 ± 0.95

Psychological status 0.043 0.958

General 10 6.18 ± 2.56
Better 49 6.16 ± 1.93

Very good 46 6.05 ± 1.83

Family support 0.103 0.902
Fair 4 6.44 ± 2.33

More supportive 13 6.25 ± 1.97

Very supportive 88 6.08 ± 1.93
Doctor-patient

relationship

0.205 0.815

Fair 2 5.25 ± 3.18
Better 20 6.09 ± 1.70

Very good 83 6.14 ± 1.98

Years of diagnosis 1.178 0.312
<3 years 43 6.34 ± 1.63

3–5 years 34 6.21 ± 1.81

>5 years 28 5.64 ± 2.43
Disease type 1 5.270 <0.00
Crohn’s disease 77 6.65 ± 1.61
Ulcerative colitis 28 4.64 ± 2.00

(Continued)
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take medication four times a day have lower Morisky scores than those who take medication less than once a week (P <
0.001); patients with higher disease knowledge also have higher Morisky scores (P < 0.001); Morisky scores were higher
in patients who took injectable medication than in those who took oral medication (P < 0.001). The details are shown in
Table 3.

Discussion
Through this study, the mean Morisky score of patients with IBD (6.11 ± 1.93) was shown. Morisky et al20 classified
medication adherence as low adherence (< 6), moderate adherence (6–7), and high adherence (8) based on the scores

Table 1 (Continued).

Number Morisky Score t or F P

Bowel surgery status −0.740 0.461

No 85 6.04 ± 1.94

Yes 20 6.40 ± 1.90
Medication type 0.759 0.471

1 64 6.30 ± 1.98

2 38 5.84 ± 1.85
≥3 3 5.67 ± 2.25

Medication administration

modalities

40.907 <0.001

Oral 21 3.88±1.56c

Injection 43 7.36±0.78a

Oral & injection 41 5.95±1.88b

Medication frequency 27.718 <0.001

<1 time a week 43 7.33±0.78a

1 time per day 30 6.29±1.64b

2–3 times a day 7 5.11±2.90c

4 times a day 25 4.08±1.56d

Adverse reaction 1.710 0.090
None 97 6.20 ± 1.95

Yes 8 5.00 ± 1.32

Levels of disease-related
knowledge

12.664 <0.001

Not very 3 1.75±1.39c

General 35 5.31±2.00b

Good 60 6.67±1.51a

Excellent 7 7.18±1.08a

Frequency of knowledge
learning

5.515 0.005

Rarely 13 5.17±2.41b

Sometimes 70 5.95±1.92b

Often 22 7.17±1.11a

Notes: a–dP<0.05. TheMMAS-8 Scale, content, name, and trademarks are protected by US copyright and trademark laws. Permission for use is
required. A license agreement is available from: MMAS Research LLC 14725 NE 20th St. BellevueWA 98007 or dmorisky@gmail.com.20,35,36

Table 2 Multiple Linear Regression Analysis Model for Factors Influencing Morisky Scores in IBD Patients

Model Sum of Squares df Mean Square F P R R2

Regression 215.846 3 71.949 42.212 0.000 0.746 0.556
Residual 172.152 101 1.704

Total 387.998 104
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derived from the measurement instrument. The results of our study was generally consistent with the low medication
adherence rate among Asian IBD patient studies.4 Additionally, the adherence of CD patients in the univariate
analysis in this study was better than that of UC patients; the Morisky score of adherence among CD patients (6.65 ±
1.61), was not quite consistent with the results of a cross-sectional survey of medication adherence of CD patients
done by a study in which 68.55% were low adherents.22 This may be related to the 6 years between that study and our
research and the more widespread use of biologics in recent years or due to that earlier study using the self-reported
MAQ medication adherence questionnaire developed by Morisky et al,23 which only contains responses to 4
questions.

In our study, it was concluded that medication frequency had a significant influence on Morisky scores, with patients who
took medication four times daily having lower scores than those who took medication less frequently than once daily. This is
consistent with the study by Claxton et al.:24 more frequent dosing was associated with lower adherence rates, with
significantly higher adherence for once-daily dosing than for four-times-daily dosing (P < 0.001), and higher adherence
for twice-daily dosing than for four-times-daily dosing (P = 0.001), although there were no significant differences in
adherence between the once daily and twice-daily regimens or between the twice-daily and three-times-daily regimens.
Similarly, Devlen et al25 concluded from focus groups and one-on-one interviews with 27 patients with IBD that frequency of
dosing was one of the factors influencing the use of mesalazine in patients with IBD, and that placing the medication in
multiple containers for dispensing was a way to increase accessibility of the medication, which may prevent situations such
as forgetfulness or insufficient medication due to the high frequency of dosing. It has also been shown that after one year of
maintenance treatment with grouped administration of mesalazine, either 2.4 g once daily or 1.2 g twice daily, the rates of
maintenance remission and relapse were roughly similar in both groups.26 Therefore, simplifying the dosing regimen and
minimizing the frequency of dosing may improve patients’ medication adherence.

The results of this study showed that patients’ knowledge of the disease was a factor influencing their medication
adherence, and the more comprehensive the patients’ knowledge of the disease, the better their adherence. A prospective
study found that poor medication adherence among patients with IBD was associated with a lack of knowledge about the
prescribed medication.27 This study also showed that patients with poor adherence had a significantly higher risk of
relapse and that having knowledge of the disease and the medication used to treat it was effective in improving disease
prognosis.27 Several studies on medication compliance among IBD patients in China also show that lack of knowledge
was an important factor.28–30 Patients in our study were generally highly educated, but regression analysis of the variable
of different literacy levels showed no statistically significant effect on medication adherence scores. This may be related
to the mean age of the patients in our study (32.79 ± 10.56) years, their generally young age, and their high level of
education. Although these patients are more knowledgeable about the disease, they may also be more autonomous, less
willing to fully comply with treatment recommendations, more likely to change medications frequently and to increase or
decrease doses at will, or to feel confident in their control of the disease and medications and therefore more likely to
experience nonadherence. This is also consistent with the study by Coenen et al, who found that nonadherence among
IBD patients accounted for 1/3 of cases less than 40 years of age, higher education, and use of mesalazine as predictors of
low adherence.31 For patients who know more about the disease but have a higher sense of autonomy, we need to pay

Table 3 Multiple Linear Regression Analysis for Factors Influencing Morisky Scores

Unstandardized Coefficients Standardized Coefficients t P

B Std. Error β

Constant 2.057 0.800 2.570 0.012

Medication frequency (4 times a day vs <1 time a week) −1.576 0.346 −0.349 −4.557 <0.001
Levels of disease-related knowledge (all) 1.059 0.205 0.352 5.159 <0.001

Medication administration modalities (injection vs oral) 1.315 0.293 0.336 4.493 <0.001

Notes: The items with statistical significance in univariate analysis were included in multiple linear regression analysis. Only factors remained in the multiple linear regression
were showed in the table.
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more attention to their medication adherence. The “knowing, believing, acting” model is a model that influences patients’
beliefs and behaviors by enhancing their awareness, which has a positive effect on patients’ treatment confidence and
behaviors.32 The premise and foundation of medication adherence are disease awareness, correct understanding of the
disease, knowledge of long-term medication as an essential tool for the treatment and control of IBD, and guidance
offered to patients on the correct use of medication, knowledge of medication, and understanding of the possible adverse
effects of medication and the importance of adherence to medication during remission.

The results of this study showed that patients’ medication adherence was influenced by the medication administration
modalities, with injectable medication having better adherence than oral medication. This may be related to the fact that oral
medication is mostly mesalazine, which is taken frequently, easily forgotten, and delayed by work and life chores, while
injectable medication is mostly biologic, mostly administered once every 8 weeks, with less frequency and fewer adverse
effects, so patients are relatively more likely to comply. This is consistent with Rapport et al’s study, in which patients were
more positive in their acceptance of infliximab because they felt it required only returning to the hospital once every few
weeks for dosing, rather than having to remember to take the drug every day.33 There are also studies that have found
statistically and clinically significant improvements in quality of life for patients with IBD treated with biologic therapies.3 It
is evident that patients are more likely to comply with biologic therapy because of its ease of use and relative efficacy. In the
present study, we found that patients who took oral medication along with an injection had better compliance than those who
took oral medication only; this is probably because the only oral medication in this study was mostly mesalazine, usually 3–4
times a day, while patients who took oral medication along with a biologic injection were mostly receiving immunologic or
biologic agents, and the oral frequency was usually once a day or once a week, so their compliance was better than for oral
medication only. This is also consistent with the inference from this study, that the frequency of dosing is an important factor
influencing patients’ medication compliance. In addition to oral and injectable dosing, a survey on the use of mesalazine
rectal suppositories among patients with IBD showed that intentional nonadherence was common among patients using
mesalazine rectal suppositories, with only 26% of subjects achieving full adherence, and patients with IBD who were
nonadherent to mesalazine rectal suppositories often cited the mode of administration as the reason for nonadherence.34

Therefore, improving the dosing regimens may be a factor in improving medication adherence among IBD patients.
Selecting the appropriate dosing regimen for different population characteristics may improve patient adherence.

Some limitations remain to be discussed. First, because of the COVID-19 epidemic, the sample size was limited, and
it could be further expanded. Second, to further understand the deep-seated causes of medication nonadherence among
IBD patients, it is necessary to conduct further qualitative research by purposeful sampling.

Conclusion
In conclusion, the state of medication adherence among patients with IBD is not optimistic, and patients with high
medication frequency, low understanding of the disease, and oral medications show generally poor adherence. In addition
to good disease education and effective communication, health care professionals should also pay attention to indivi-
dualized patient factors, simplify medication regimens, develop effective response strategies supported by medication
management, emphasize the importance of standardized medication use in IBD patients, and improve patient medication
adherence to achieve the goal of reducing relapse and controlling the disease.
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