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Purpose: The objective of this study was to identify, using the theory of planned behavior (TPB),
patients’ beliefs about taking oral antidiabetic drugs (OADs) as prescribed, and to measure the
correlations between beliefs and medication adherence.

Patients and methods: We performed a cross-sectional study of type 2 diabetic patients
using structured questionnaires in a Chinese tertiary hospital. A total of 130 patients were
enrolled to be interviewed about TPB variables (behavioral, normative, and control beliefs)
relevant to medication adherence. Medication adherence was assessed using the eight-item
Morisky Medication Adherence Scale (MMAS-8). Spearman’s rank correlation was used to
assess the association between TPB and MMAS-8. Logistic regression analysis was performed
to examine the relationship between different variables and MMAS-8, with statistical signifi-
cance determined at P<<0.05.

Results: From 130 eligible Chinese patients with an average age of 60.6 years and a male
proportion of 50.8%, a nonsignificant relationship between behavioral, normative, and the most
facilitating control beliefs and OAD adherence was found in our study. Having the OADs on
hand (P=0.037) was the only facilitating control belief associated with adherence behavior.
Being away from home or eating out (P=0.000), not accepting the disease (P=0.000), ignorance
of life-long drug adherence (P=0.038), being busy (P=0.001), or poor memory (P=0.008) were
control belief barriers found to be correlated with poor adherence. TPB is the only important
determinant influencing OAD adherence among all the factors (P=0.011).

Conclusion: The results indicate that the TPB model could be used to examine adherence
to OADs. One facilitating control belief, and most of the barrier control beliefs of TPB were
related to medication adherence among Chinese type 2 diabetes inpatients. It will be helpful to
understand patients’ self-medication and provide methods to develop instruments for identifying
factors that influence OAD adherence.

Keywords: type 2 diabetes, medication adherence, theory of planned behavior

Introduction

Adherence to oral antidiabetic drugs (OADs) is necessary to ensure positive health
outcomes, postpone disease progression, and reduce mortality for people living with
diabetes.! The reality, however, is that poor adherence to drug treatment among
patients with diabetes is quite common. A study in Australia showed that 59.6% of
patients omitted their hypoglycemic drugs 3 months before the study interview.* Another
study, in the US, found that overall adherence to oral medications for military veterans
with diabetes ranged from 42.5% to 54.1%.° Since treatment regimens will not work
effectively if medications are not taken as prescribed, it is essential to pinpoint the
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causes for poor medication adherence, as well as intervention
approaches to ensure optimal adherence.®’

The theory of planned behavior (TPB), one of the mod-
els used to predict adherence behaviors in patients with
chronic diseases,? has been validated as a useful predictor of
health behavior.’ It is used to understand a range of different
adherence behaviors, including adherence to diet, exercise,
and drug use.!®!?> Apart from having been validated repeat-
edly in a large number of different behavioral domains and
subject populations, TPB possesses the advantage of flex-
ibility, as variables can be added to it.

Kagee and van der Merwe!® concluded that TPB can
explain 23% of differences in medication adherence among
patients with diabetes and hypertension in South Africa.
Saal and Kagee!* found that TPB was helpful in evaluating
medication adherence in patients receiving antiretroviral
therapy in South Africa. Nonetheless, studies about TPB in
relation to OAD adherence are rare; a paper has been pub-
lished reporting that only three previous studies applied the
TPB model to patients with diabetes specifically.!® Jannuzzi
et al'® and Guenette et al'” applied TPB to identify beliefs
related to OAD-taking behavior among patients with type 2
diabetes in Brazil and Canada, respectively. Farmer et al'®
measured the association between TPB and hypoglycemic
medication adherence in UK patients with type 2 diabetes
and demonstrated that beliefs were important for predicting
medication-taking behavior.

The prevalence of adult diabetes is estimated to be 11.6%
(113.9 million) of the Chinese population,' and with chang-
ing lifestyles and an aging population, the incidence rates
are expected to soar in the next 10 years. Poor blood glucose
control could result in an increase in chronic complications and
a high cost burden on health care resources.? It is known that
only with optimal adherence to medication, full therapeutic
benefits of OADs could be achieved. However, the reality is
that medication adherence among type 2 diabetic patients is
not optimistic, based on a previous study in which Zhou et al*!
found that only 47% of patients in the People’s Republic of
China had taken =90% of their daily OADs as prescribed.
Therefore, developing instruments to identify determinants of
medication adherence is urgent and essential. While studies on
whether TPB can be used to examine medication adherence
among patients with Chinese type 2 diabetes are scarce, this
study aims to identify influential beliefs associated with OAD
adherence through the application of TPB to a Chinese popula-
tion. We used a cross-sectional survey to, 1) identify beliefs
held by Chinese patients with type 2 diabetes and, 2) measure
the associations between these beliefs and OAD adherence

behavior. We expect that this study will provide more powerful
evidence to understand the association between TPB and OAD
adherence among Chinese patients with type 2 diabetes.

Patients and methods

Patient selection

This was a cross-sectional study conducted among a conve-
nience sample of 130 adults with type 2 diabetes, who were
recruited from a tertiary hospital in Changzhou, People’s
Republic of China. A pharmacist administered all question-
naires and scales to participants via a face-to-face interview
at the hospital inpatient department. Patients were included
based on the following criteria: 1) receiving OAD treatment
for at least 3 months, 2) no severe acute complications,
3) physically and psychologically capable of engaging in an
interview, and 4) agreeing to sign a consent form. The study
was carried out in accordance with the First People’s Hospital
of Changzhou requirements for human subject research.

Medication adherence assessment
Medication adherence was measured by the eight-item
Morisky Medication Adherence Scale (MMAS-8).2> The
validity and reliability of the Chinese version of the MMAS-8
have been verified in a Chinese population.? The total score
ranges from 0 to 8, and two levels of adherence were con-
sidered based on the following scores: 0 to =6 (poor) and
6 to 8 (optimal).?*

TPB questionnaire

All salient beliefs were elicited from interviews. Assessments
of patients’ planned behavior questionnaire were derived
from previous TPB research and closely followed previous
recommendations.!”!® The TPB model assumes that beliefs
influence intention and impact behavior. It has been used in
the population of type 2 diabetes, who were taking medica-
tions in the previous study.'® Here, we assessed three types
of beliefs: 1) behavioral beliefs (attitudes), assessing the
advantages and disadvantages of taking prescribed OADs,
2) normative beliefs, assessing the expectations of others
regarding taking prescribed OADs, and 3) control beliefs,
assessing factors that can be a barrier or facilitate taking
prescribed OADs. All items were scored on a five-point scale
from strongly disagree (1) to strongly agree (5).

Sociodemographic and clinical

information
Basic sociodemographic data included sex, age, marital status,
education, health insurance status, and monthly income.
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Clinical data included duration of diabetes, number of OADs,
and frequency of OAD administration. Basic sociodemographic
data and clinical data were collected from interviews.

Statistical analysis

Data were collected into spreadsheets (Microsoft Excel
2007; Microsoft Corporation, Redmond, WA, USA) and
analyzed by SPSS Version 20. Frequencies’ statistics were
used to evaluate patients’ demographic characteristics and
adherence scores. Spearman’s rank correlation coefficient
was employed to measure associations between categorical
TPB variables and medication adherence. Binary logistic
regression analysis was used to examine association between
different variables and medication adherence. The signifi-
cance level was set at P<<0.05.

Ethical considerations

The study was carried out in accordance with the First
People’s Hospital of Changzhou requirements for human
subject research and the Ethics in Research Committee of the
First People’s Hospital of Changzhou approved the study.

Results

Sample characteristics

A total of 130 patients with diabetes were interviewed, of
whom 66 (50.8%) were female. The mean age was 60.6 years
(range: 3483 years). Twenty-two of the participants (16.9%)
had no formal education, and 116 (89.2%) were married.
Approximately half (55 or 42.3%) used two types of OADs,
and 68 (52.3%) participants took OADs three times or
more a day. Based on the MMAS-8, 59 (45.4%) patients
had optimal adherence and 71 (54.6%) had poor adherence.
Table 1 summarizes details of the respondents’ background
characteristics and percentages of different levels of medica-
tion adherence.

Patients’ beliefs about taking medication
Numbers of the patients who reported each of the beliefs are
listed in Table 2. Six factors were identified as behavioral
beliefs, constituting five advantages and one disadvantage.
Advantages included the following beliefs about adher-
ing to the prescribed medication regimen: 1) help to stay
well, 2) reduce chances of developing complications from
diabetes, 3) control blood glucose, 4) control diabetes, and
5) avoid having to inject insulin. Causing unpleasant side
effects, such as hepatic and renal changes, was the only
disadvantage belief reported in connection with adhering to
the prescribed OAD regimen.

Table | Sociodemographic characteristics of respondents

Characteristics Categories n Frequency (%)
Sex Female 66 508
Male 64 492
Age, years Mean 60.6
<50 25 192
50-59 27 208
60-69 48 369
=70 30 231
Educational level No formal education 22 16.9
Primary school 17 131
Senior secondary 70 538
College and above 21 16.2
Marital status Married 116 892
Widowed 14 108
Monthly income (¥) >2,000 109 838
1,000-2,000 8 6.2
500-1,000 6 4.6
<500 7 5.4
Health insurance Yes 121 93.1
No 9 6.9
Number of medications | 51 39.2
2 55 423
=3 24 185
Frequency of medication Once a day 23 17.7
Twice a day 39 300
Three times a day 67 515
Four times a day | 0.8
Duration of diabetes <5 years 23 17.7
5-10 years 52 40.0
=10 years 55 423
Medication adherence Poor 71 54.6
Optimal 59 454

Note: Medication adherence was measured by MMAS-8.

Regarding normative beliefs, participants identified
three groups as important for their OAD adherence, includ-
ing medical staff (their doctors and nurses), their spouses,
and other family members. Among the three groups,
spouse was the most common support group identified in
our study.

Eleven factors were identified as control beliefs, consti-
tuting five facilitators and six barriers. The five facilitating
control beliefs were: 1) having the OADs on hand (eg, in
a purse, a pocket, or the car), 2) keeping OADs in one set
place at home, 3) having a routine, 4) receiving a periodic
reminder from another person, and 5) using a pill dispenser.
The six reported answers for not adhering to the medica-
tion schedule reveal beliefs that are perceived as barriers
to control: 1) Being away from home or eating out, 2) not
accepting the disease, 3) ignorance of life-long drug adher-
ence, 4) when friends or relatives visit, 5) being busy, and
6) poor memory (Table 2).
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Table 2 Correlations between each of the items with elicited beliefs to take medication and medication adherence (n=130)

Variable n Medication adherence P (r)*
Poor Optimal Total
Behavioral beliefs (advantages)
It would help me to stay well 39 0.137 (-0.185)  0.419 (0.103) 0.554 (-0.052)
It would reduce my chances of developing complications from diabetes 34 0.459 (-0.093) 0.760 (—0.039) 0.446 (—0.067)
It would keep my blood sugar under control 98 0.766 (0.037) 0.739 (0.042) 0.547 (-0.053)
It would keep my diabetes under control 6l 0.872 (0.020) 0.570 (0.072) 0.626 (0.043)
It would help me avoid injecting insulin 17 0.417 (0.102) 0.672 (—0.054)  0.782 (0.024)
It would cause me unpleasant side effects (eg, hepatic or renal injury and weight gain) 72 0.456 (-0.093)  0.335(-0.123)  0.227 (-0.107)
Normative beliefs (expectations of others)
My doctor or nurse would approve that | am taking my diabetes medicines regularly 6 0.893 (-0.017) 0.511 (-0.084) 0.590 (-0.048)
Members of my family or close relatives would approve that | am taking my diabetes 42 0.564 (0.072) 0.934 (-0.011) 0.657 (-0.039)
medicines regularly
My wife/husband/partner would approve that | am taking my diabetes medicines 95 0.039 (0.255) 0.774 (0.037) 0.115 (0.139)
regularly
Control beliefs
Facilitating factors
Having the OADs on hand 21 0.433 (—-0.098)  0.020 (-0.289)  0.037 (-0.183)
Keep OAD:s in a fixed position at home 1 0.672 (—-0.053) 0.395 (0.108) 0.821 (0.020)
Have a routine 4 0.202 (0.159) 0.761 (0.039) 0.274 (0.097)
Have somebody to remind me 4 0.508 (0.083) 0.773 (0.037) 0.461 (0.065)
Use a pill dispenser 16 0.557 (-0.074) 0.558 (0.075) 0.974 (—0.003)
Barriers
Being away from home or eating out 39 0.006 (-0.332)  0.045 (-0.251)  0.000 (-0.321)
Not accepting the disease 9 0.017 (-0.294) 0.000 (—0.503) 0.000 (—0.405)
Ignorance of life-long drug adherence 0.004 (-0.350) 0.711 (-0.047) 0.038 (—0.183)
When friends or relatives visit 5 0.048 (—0.244) 0.764 (—0.038) 0.583 (-0.170)
When busy 30 0.180 (-0.167)  0.000 (-0.444)  0.001 (-0.300)
Poor memory 24 0.007 (-0.330)  0.133 (-0.190)  0.008 (-0.230)

Notes: Medication adherence was measured by MMAS-8. #*Spearman’s rank correlation analysis.

Abbreviation: OADs, oral antidiabetic drugs.

Correlations between beliefs and

adherence

One facilitating, and most of the barrier control beliefs
were associated with a reduction in medication adherence
(Table 2). There were significant negative associations
between OAD adherence with the beliefs “being away
from home or eating out (P=0.000, »=—0.0321)", “not
accepting the disease (P=0.000, r=—0.405)”, “when
busy (P=0.001, =—0.300)", or “poor memory (P=0.008,
r=—0.230)". The beliefs “having the OADs on hand
(P=0.037, r=—0.183)”, “ignorance of life-long drug adher-
ence (P=0.038, »=—0.183)” were also associated with a
lower MMAS-8 score (P<<0.05). Relationship between
different belief items and different levels of adherence is
listed in Table 2.

Correlations between variables and

adherence

There was a significant correlation between TPB model and
level of adherence (odds ratio=0.935, [95% CI: 0.888-0.985],
P=0.011). No other variables were found to be related to

adherence. Details of results of binary logistic regression
analysis are provided in Table 3.

Discussion

The present study shows that 45.4% of patients with type 2
diabetes reported adherence to OADs, which is similar to the
numbers reported in studies conducted in Mexico (41%)%

Table 3 Logistic regression analysis between different variables
and medication adherence

Variable P-value Odds 95% CI
ratio Lower  Upper

TPB 0.011 0.935 0.888 0.985
Sex 0.711 1.173 0.504 2.732
Age 0.072 1.037 0.997 1.079
Marital status 0.389 1.368 0.671 2.791
Duration 0.704 0.986 0918 1.059
Education 0.842 0.952 0.584 1.550
Monthly income 0.341 1.360 0.722 2.564
Insurance 0.263 0.640 0.293 1.398
Number of medications 0.784 0.927 0.541 1.589
Frequency of medication 0.268 1.359 0.790 2.339

Abbreviations: TPB, theory of planned behavior; Cl, confidence interval.
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and in Malaysia (47%).2° The adherence rate among patients
with diabetes is inadequate in most of the countries, therefore,
it is essential and imperative to identify factors influencing
medication adherence, which may help to develop effective
interventions and enhance patients’ treatment outcomes.

The findings showed that not all TPB factors in this
study were significantly related to OAD adherence, which
is consistent with others.” The main beliefs associated with
adherence to OADs were the barriers to control beliefs; this
finding may help in designing interventions to evade these
beliefs. Rich et al® found that stronger support was required
for some factors more than others, similar to our findings.
For example, more patients believed that medication would
keep their blood sugar under control than other behavioral
beliefs; this may result in different associations between
belief items and OAD adherence.

In regard to behavioral beliefs, none of the advantage
beliefs were found to be related to medication adherence.
In contrast to our observations, Farmer et al'® confirmed that
avoiding long-term complications and controlling glycemia
were two favorable behavioral beliefs that could improve
OAD adherence in an English population. This difference
in findings may stem from a difference in race and diabetes
consciousness among participants.

In our study, patients saw side effects of OADs as a dis-
advantage. Jannuzzi et al'® found that 82.4% of their study
participants believed that taking their diabetes medications
regularly would cause unpleasant side effects; Farmer et al'
found a much lower percentage — 32.8% — while we found
57.7% (75/130) in our study, which was approximately mid-
way between them. Beliefs about hepatic and renal changes
after taking OADs contributed to a common worry among
patients in our study, but this belief bore no relationship with
reported medication adherence, since people usually choose
to continue taking OADs to control their diabetes, rather than
worrying excessively about side effects.

With regard to normative beliefs, although social and peer
support has been shown to have positive associations with
medical adherence?’-*® and glycemic control among type 2
diabetics,”? this study found otherwise. First, physicians
and nursing staff were not identified as influential for medi-
cation adherence, which may be related to the low rates of
support from health professionals (6/130) or family members
(42/130). Second, although support from one’s spouse was
estimated to be 73.1% (95/130), it was found to have no
direct relation to medication adherence, in contrast with
previous studies. A survey in Korea has concluded that social
support-enhancing interventions can promote medication

adherence effectively.?! Further study is required to resolve
the discrepancy.

With regard to control beliefs, “carrying the OADs
whenever leaving home” and “keeping OADs in one set
place at home” were two frequently favored control beliefs,
which is consistent with previous work.!* The former was
shown to be the only positive belief related to medication
adherence among all facilitating control beliefs, although it
was deemed important only by patients reporting optimal
adherence. Five barrier beliefs were significant related bar-
riers to medication adherence; “ignorance of life-long drug
adherence” and “poor memory” were two related beliefs
among patients with poor adherence. These results suggest
that actions involving self-discipline may be more beneficial
to understanding adherence-related behavior, and that dif-
ferent levels of adherence must be taken into account when
considering this. Facilitating factors may help in designing
interventions to enhance adherence, while barriers to control
beliefs may help to identify people with poor adherence level
and provide directions to enhance it.

The logistic analysis findings showed that TPB was the
only one positive significant determinant related to adher-
ence, which suggests that TPB could be a useful model for
adjusting clinicians’ interventions in view of their patients’
beliefs. Although occupation, income, and number of OADs
taken per day have been found to be factors affecting level of
adherence,*? our study found otherwise. Although Wong et al**
found that age is the only factor that correlated with medica-
tion adherence among the characteristics of Chinese patients,
our study found no correlation between age and medication
adherence (P=0.072). A larger sample may be necessary to
detect an association between age and adherence.

We elicited patients’ beliefs regarding their OAD adher-
ence based on the TPB conceptual model. One of the strengths
of our study is the use of TPB to analyze its associations with
OAD adherence in a Chinese diabetic population, for the first
time. In addition, our study questionnaire was conducted in
the inpatient department, allowing us enough time to inter-
view participants, who may have focused well on the ques-
tions. As a result, the information we elicited about commonly
held beliefs may have been relatively complete.

Limitations

However, there are also several limitations that warrant
consideration. Our participants were recruited from a region
within a tertiary city in the People’s Republic of China; there-
fore, people in other large cities or in rural regions were not
represented in our study sample, precluding the discovery of
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possible other new beliefs affecting medication adherence.
In addition, only hospitalized patients were included in our
study; outpatients medication adherence is unknown. Further
studies will be needed to assess beliefs and OAD adherence
in these areas.

Conclusion

In this cross-sectional study, we used a predictive theoretical
model to elicit and identify beliefs about taking OADs regu-
larly, and thereby assess the correlations between TPB and
OAD adherence. Our results showed that TPB model could
be used to examine adherence to OADs. Positive control
beliefs related to adherence provide ideas for developing
intervention approaches to support adherence. It will be help-
ful to understand whether patients’ self-medication actions,
including acceptance or rejection of drug therapy, contribute
to finding instruments for identifying factors that influence
OAD adherence, and explore whether these determinants
may aid the development of OAD adherence-enhancing inter-
ventions further. Future work should apply TPB to patients
in other geographical regions to predict OADs-adherence
behavior in the People’s Republic of China.
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