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Background: This study was conducted to evaluate the factors affecting medication adherence in geriatric diabetic patients treated
at private clinics and tertiary hospitals. We compared the factors affecting medication adherence between these two patient groups.
Methods: We included 108 diabetic patients older than 65 years treated at one tertiary hospital and 157 patients older than 65
years treated at two private clinics. We conducted an interview survey based on the Health Belief Model, and used a questionnaire
that included the self-efficacy variable. For the medication adherence, Morisky’s self-report was used.

Results: The medication adherence based on Morisky’s self-report was significantly higher in tertiary hospital patients (61.1%)
compared to private clinic patients (43.2%) (P < 0.01). The results showed that drug storage and self-efficacy were factors affect-
ing adherence to medication in tertiary hospital patients (P < 0.05). The adherence was high in cases of proper drug storage (odds
ratio [OR], 5.401) and in cases with high self-efficacy (OR, 13.114). In private clinic patients, financial level (P < 0.05), recognition
of the seriousness of diabetes complications (P < 0.05) and self-efficacy (P < 0.01) were associated with medication adherence. The
medication adherence was significantly lower in patients whose financial state were moderate than those with lower (OR, 0.410),
and medication adherence was significantly higher in patients who had higher perceived severity (OR, 2.936) and in patients with
higher self-efficacy (OR, 4.040).

Conclusion: Different strategies should be used to increase medication adherence in geriatric diabetic patients, depending on in-
stitutions whether they are treated.
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INTRODUCTION

The elderly population has been rapidly increasing in Korea. In
the 1960s, the elderly population older than 65 years was only
2.9% of the general population. Both the absolute number and
composition ratio of the elderly population have been contin-
uously increasing, with the estimated elderly population of
11.0% in 2010, 14.9% in 2019, and more than 24% in 2030 [1].
An increase in the elderly population leads to an increase in
the number of elderly patients. According to the National Health

Insurance Corporation (2005), diabetes mellitus has the high-
est treatment amount per elderly patient, and, together with
hypertension, diabetes mellitus is considered the representa-
tive chronic disease in elderly patients. However, in a study of
diabetes patients visiting the tertiary hospitals in Korea, only
36.7% of patients had glycosylated hemoglobin less than 7%,
indicating that blood glucose levels are not being controlled at
a satisfactory level. Therefore, in order to reduce the number
of fatal complications associated with diabetes mellitus, aggres-
sive glycemic control is necessary to achieve target blood glu-
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cose levels [2].

To achieve this goal, it is necessary to encourage therapeutic
adherence, so that patients observe the medical recommenda-
tions, take their medication, change their life style, and follow
the recommendations of the clinicians [3]. Thus, it is necessary
to understand the level of therapeutic adherence and factors
that affect adherence.

Medication non-adherence lowers the effectiveness of treat-
ments and raises medical costs. Therefore, non-adherence is
an important issue in the management of patients with chron-
ic diseases. In elderly patients, medication adherence is de-
creased due to multiple prescriptions, the deterioration of rec-
ognition and memory, and physical limitations such as visual
acuity, hearing, etc. According to some studies, the frequency
of medication non-adherence in elderly patients is as high as
55 %. Further, about 20% of cases have prescribed drugs that
are not being taken [4].

In other countries, the interest in therapeutic adherence has
increased over time; from 1960 to 1995, 11,600 papers on ther-
apeutic adherence have been reported [3]. In Korea, studies on
therapeutic adherence have been reported, ranging from sys-
temic studies on the therapeutic adherence in children and ther-
apeutic adherence for hypertension [5,6] to numerous studies
on the patients using community health centers or health sub-
center [7-13]. In addition, in Korea, numerous studies regard-
ing the survey of the state of medication and the medication
guidelines have been conducted in elderly patients [14-18].
Nonetheless, studies on the medication adherence in elderly
patients with diabetes mellitus are rare [19,20], and it is diffi-
cult to find systemic studies using a model to explain medica-
tion adherence in elderly patients with diabetes mellitus.

In Korea, most elderly diabetes patients use community med-
ical institutions. We assessed the factors that affect medication
adherence using a systemic model, and we compared diabetes
patients older than 65 years treated at private clinics (primary
medical institution) with those treated at university hospital
(tertiary medical institution). The data from this study can be
used to develop strategies to improve the medication adherence
for more effective treatments.

METHODS

Study subjects
Our study group included diabetes patients older than 65 years
treated at either a single tertiary hospital or at two private inter-
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nal medicine clinics located in the Daegu city. We included pa-
tients who had been taking diabetes medication for longer than
6 months and who were treated at the current medical institu-
tion for longer than 6 months. Each patient completed a struc-
tured questionnaire and an interview survey with a trained ex-
aminer who asked questions and recorded the answers. In to-
tal, 265 patients were included in the study with 108 patients
from the tertiary hospital and 157 patients from the private
clinics.

Data collection

From June 15 to June 19, 2009, we conducted a preliminary
study on 20 diabetes patients using a questionnaire based on
the Health Belief Model used to investigate therapeutic adher-
ence. Based on the preliminary results, we revised and supple-
mented the questionnaire. For one month from June 29, 2009,
to July 30, we interviewed diabetes patients older than 65 years
who visited the diabetes clinic of one tertiary hospital and two
private internal medicine clinics. For patients who agreed to be
included in the study, examiners conducted interview surveys
using a structured questionnaire. Because the research subjects
were elderly patients, direct interview methods were used to
help communicate accurate meanings and to ensure the col-
lection of accurate data. To minimize the variance among an-
swers associated with different examiners, the examiners were
educated on the questionnaire questions and the questioning
skill, and interim assessments were performed thoroughly.

Analysis model

Research frame

To assess factors associated with the therapeutic adherence, it
is not sufficient to simply list individual variables or social en-
vironmental variables. To obtain systemic research results, a
study model is required [21].

For the investigation of the therapeutic adherence, the
Health Belief Model, social learning theory, consumer infor-
mation processing theory, Fishbein’s Theory of reasoned ac-
tion, Multi-attribute attitude model, etc., are used as research
models. Among these, the Health Belief Model was initially
developed to investigate preventive health behaviors. None-
theless, recently, it has been used widely to study the therapeu-
tic adherence associated with illness behavior and sick role be-
havior, and it has been used most widely as a health-related
behavior model in the past 30 years [22].

Regarding the Health Belief Model, the value-expectancy

Korean Diabetes ] 2010;34:55-65 www.e-kdj.org



Factors that Affect Medication Adherence in Elderly Patients with Diabetes Mellitus

Sociodemographic

factors \ Benefit

Barrier
\i \ \

Susceptibility Adherence
seriousness

A

\4

Self efficacy =

Cue to action

Fig. 1. Design of the study.

theory that is the prerequisite of this model has been accepted
widely as the theory explaining the motivation of humans. By
establishing the belief or attitude that can be altered as the de-
termining factor of the behavior, it is possible to actually uti-
lize research results. In addition, with the Health Belief Model,
data can be collected by diverse methods, the data can include
as many variables as the investigator desires, and the number
of questions required to measure the effect of the major vari-
ables is relatively small. Thus the Health Belief Model is an
economical model [23].

In our study, because the study subjects were elderly pa-
tients, we kept the number of questions relatively small, and
thus made the study economical. Once we selected the Health
Belief Model, we could collect data using various methods, in-
cluding the self-efficacy variable suggested by Bandura [24],
which studies the effects on medication drug intake (Fig. 1).

Assessment of the medication adherence

Therapeutic adherence means that the patient observes the
medical recommendations, taking the medication, and main-
taining a lifestyle as recommended by clinicians [3]. In our
study, we focused on medication adherence.

The methods typically used to measure medication adher-
ence include measuring serum drug level, measuring pharma-
cological marker levels, performing pill counts (pill count
method), and patient interview, etc. Among these methods,
the adherence assessment method by interview involves di-
rectly asking the patient whether they take the drugs. The in-
terview approach is simple and thus this approach was not
popular among investigators. Nevertheless, since the approach
is readily conducted and other methods assessing adherence
have the limited usefulness, such method assessing the adher-
ence has drawn attentions gradually. Methods that assess ad-
herence by interview can be broadly classified into two types
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of methods. The first approach is to lead the response of the
patients by using non-critical and non-threatening questions,
and the second approach is to assess the adherence using a
structured questionnaire, such as the self-report question-
naire. In our study, we evaluated the medication adherence us-
ing the Morisky self-report questionnaire, which was previ-
ously validated. The questionnaire is designed validate the as-
sessment of the medication adherence, and in addition, to un-
derstand and evaluate the adherence barrier, which is advanta-
geous for clinicians supporting patients who have problems
with adherence [25]. In other words, by answering “yes” even
to one out of 4 questions, the patients are indicating their non-
adherence experience. The self-report questionnaire has the
advantage that it is simple and can be conducted in any clini-
cal environment rapidly. This method saves time and improves
the validity of the medication adherence [26].

Morisky’s self-questionnaire consists of 4 questions: i) Do
you ever forget to take your medicine? ii) Are you careless at
times about taking your medicine? iii) When you feel better,
do you sometimes stop taking your medicine? iv) Sometimes
if you feel worse when you take the medicine, do you stop tak-
ing it? If the patient answers negatively to just one out of 4 ques-
tions, it is defined as ‘non-adherence’

Analytical methods

Study variables

The independent variables to explain the medication adher-
ence of dependent variables include socio-demographic char-
acteristics, lifestyle, the characteristics associated with disease
and medication, and variables such as susceptibility, severity,
benefit, barrier, cues to action in the Health Belief Model and
self-efficacy variable.

Socio-demographic status and lifestyle variables included
age, gender, education level, residence, financial level, the type
of health security, person paying treatment fees, marital status
and subjective health status, meal habits, exercise state, drink-
ing state, and smoking state.

The characteristics associated with disease and medication
include the number of currently ailing diseases, the number of
medical institutions visited for the current ailment, time since
diabetes diagnosis, the number of diabetes drugs, the times of
diabetes drug medication per day, the status of the insulin in-
jection, and the condition of drug storage. The total current
ailing diseases were classified as cases with only diabetes, 2
diseases, and more than 3 diseases. The time since diabetes di-
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agnosis was classified into 3 groups based on less than 5 years,
between 5 and 10 years and more than 10 years. The number
of current diabetes medications was classified as either one
drug or more than two drugs. The frequency of medication
was classified as once or more than two times. The drug stor-
age condition was classified as well storage when the patient
stored drug according to instructions of doctors or pharma-
cists or stored at dry room temperature, and bad storage when
the patient stored any drug in a refrigerator, or stored any-
where.

Among variables included in the Health Belief Model, sus-
ceptibility was determined by the answer to the question “Do
you think that it is possible to develop complications if you do
not take diabetes medication as instructed?” Answers were
originally ranked on a 5-point scale from “very high” to “ not
at all” However, there were few answers of “No” and “not at
all” so the answers were ultimately divided into 3 scales: “very
high”, “high”, and “lower than moderate”. The severity was
measured according to answers to the question “Do you think
that complications caused by diabetes are very severe?”, with
the answers graded on a 5-point scale ranging from “very se-
vere” to “not severe at all”. These answers were also eventually
divided into 3 scales. Benefit was assessed by the question “Do
you think that correctly taking your diabetes medication will
help to prevent complications?” The answers to this question
were divided into 3 scales, as was done with susceptibility. The
barrier level was evaluated by the question: “Is it difficult to
use hospitals to treat diabetes?” The answers for the barrier
level question were divided into 2 categories, either “more
than so” or “less than so so”. The cue of action was measured
by whether the patient knew another patient in the vicinity
who had developed diabetic complications. For self-efficacy,
the confidence in taking diabetes medication was measured by
a 5-point scale, and the answers were classified as “very confi-
dent, “confident’, and “not so confident”

As independent variables, for the multivariate analysis, we
chose the significant variables among general characteristics
such as financial level, meal habits, and the state of drug stor-
age. Health security type was related to financial level, and
there were only two cases of medical aid at tertiary hospital, so
this variable was excluded from the analysis. For the variables
of the Health Belief Model, including the susceptibility, severi-
ty, and benefit variable, there were fewer than 10 patients who
answered ‘lower than moderate. For self-efficacy, only 6 pri-
vate clinic patients answered ‘very high: When these variables
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were considered as the same category at bivariate analysis and
multiple logistic regression analysis was performed, the model
fitness was significant, and the results were similar to those
from the bivariate analysis. Nevertheless, the Hosmer and
Lemeshow test showed that the significant probability was low,
and thus the model was considered to have some problems. As
a result, we repeated the analysis after reclassifying susceptibil-
ity, severity and benefit variable as “very high” and “lower than
high’, and reclassifying self-efficacy as “more than high” and
“lower than moderate”.

Analytical method

In the analysis of medication adherence, any patient answer-
ing “no” to all 4 questions was considered to be adherent, and
any patient answering “yes” to more than one of the 4 ques-
tions was considered to be non-adherent. Then, we compared
patients from tertiary hospitals with those from the private
clinics.

We performed bivariate and multivariate analysis with
medication adherence as the dependent variable, and general
characteristics, Health Belief Model variables and the self-effi-
cacy variable as independent variables. For the bivariate analy-
sis, the y -test was used. In the multivariate analysis to identify
factors that affect the medication adherence, we considered
the medication adherence as a dependent variable, and the
significant variables among general characteristics, the vari-
ables of the Health Belief Model, and self-efficacy as indepen-
dent variables, and we performed multiple logistic regression
analysis.

RESULTS

Medication adherence according to general characteristics

The medication adherence in patients with diabetes, as mea-
sured by the Morisky’s tool, was 61.1% for tertiary hospital pa-
tients, which was significantly higher than 43.3% for private
clinic patients (P < 0.01). The result of the bivariate analysis
between the medication adherence and socio-demographic
variables showed that in tertiary hospital patients, none of
variables showed a significant association, and in private clinic
cases, there was a statistically significant association between
adherence and financial level and health security type. The
medication adherence was significantly high in the cases with
a low financial level (P < 0.05). With regard to health security
type, the adherence of medical aid cases was higher than that
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Table 1. Medication adherence rate by sociodemographic characteristics

Tertiary hospital Clinics
Variables
No Adherence rate (%) Pvalue No Adherence rate (%) Pvalue
Age, yr
65-69 43 60.5 0.868 45 40.0 0.206
70-74 39 64.1 57 36.8
>75 26 57.7 55 52.7
Gender
Male 44 61.4 0.964 59 47.5 0.416
Female 64 60.9 98 40.8
Education level (School)
< Elementary 47 59.6 0.719 79 46.8 0.283
Middle, High 33 66.7 51 45.1
> College 28 57.1 27 29.6
Residence
Daegu 83 63.9 0.286 136 44.1 0.604
Others 25 52.0 21 38.1
Financial level
High 17 82.4 0.139 25 40.0 0.044
Moderate 76 57.9 90 36.7
Low 15 53.3 42 59.5
Health security program
Health insurance 106 61.3 0.745 143 40.6 0.026
Medical aid 2 50.0 14 71.4
Person paying treatment fees
Myself, spouse 87 60.9 0.934 109 45.9 0.329
Other 21 61.9 48 37.5
Marital status
Yes 81 61.7 0.820 97 42.3 0.737
No 27 59.3 60 45.0
Total 108 61.1 157 43.3 0.004*

*Comparison between tertiary hospital and clinics.

of health insurance cases (P < 0.05) (Table 1).

In the bivariate analysis of the medication adherence and
subjective health state and lifestyle variables, the adherence of
the cases with a regular meal habit was higher than that with
irregular cases. In the tertiary hospital cases, the association
was at the borderline level (P = 0.074). In the private clinic cas-
es, the association was significantly high (P < 0.05) (Table 2).

Between the medication adherence and the variables asso-
ciated with diseases and medication, the way drugs were stored
was significantly associated in both tertiary hospital and private
clinic cases, and the adherence of patients using better drug
storage was higher (P < 0.05) (Table 3).
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Medication adherence by Health Belief Model and self
efficacy variable

In the bivariate analysis between the medication adherence
and the variables of the Health Belief Model, in tertiary hospi-
tal cases, the barrier to hospital use was lower so the adherence
was significantly higher (P < 0.05). In private clinic cases, in
the cases recognizing that the complications caused by diabe-
tes are very serious, the adherence was significantly higher (P <
0.01). In the patients who knew a person in the vicinity who
had developed diabetes complications, in other words, the pa-
tients with a cue to action, the adherence was borderline high
(P = 0.092). Between the medication adherence and self-effi-
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Table 2. Medication adherence rate by subjective health status and life style

Tertiary hospital Clinics
Variables
No Adherence rate (%) Pvalue No Adherence rate (%) Pvalue
Health status
Healthy 35 68.6 0.271 40 47.5 0.536
Not healthy 73 57.5 117 41.9
Meal habits
Regular 95 64.2 0.074 133 46.6 0.049
Not regular 13 38.5 24 25.0
Exercise state
< 2 times/wk 19 47.4 0.176 62 46.8 0.479
> 3 times/wk 89 64.0 95 41.1
Drinking state
No 97 61.9 0.637 133 40.6 0.107
Yes 11 54.5 24 58.3
Smoking state
Current 7 42.9 0.306 17 58.8 0.172
Former, never 101 62.4 140 414

Table 3. Medication adherence rate by disease and medication related variables

Tertiary hospital Clinics
Variables
No Adherence rate (%) Pvalue No Adherence rate (%) Pvalue
Number of diseases
1 5 20.0 0.114 32 56.3 0.118
2 32 68.8 54 46.3
>3 71 60.6 71 35.2
Number of medical institutions
1 86 64.0 0.231 91 46.2 0.399
>2 22 50.0 66 394
Time since diabetes diagnosis, mon
<60 12 41.7 0.320 44 38.6 0.740
61-120 24 66.7 39 43.6
>121 72 62.5 74 45.9
Number of diabetes medication
1 19 47.4 0.176 53 49.1 0.300
>2 89 64.0 104 40.4
Times of diabetes medication
1 18 55.6 0.596 18 33.3 0.364
>2 90 62.2 139 44.6
Insulin injection
No 60 60.0 0.791 136 43.4 0.964
Yes 48 62.5 21 429
Condition of drug storage
Good 98 64.3 0.034 114 49.1 0.017
Bad 10 30.0 43 27.9
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Table 4. Medication adherence rate by Health Belief Model variables and self efficacy

Tertiary hospital Clinics
Variables
No Adherence rate (%) Pvalue No Adherence rate (%) Pvalue
Susceptibility of complication
Very high 33 60.6 0.540 21 52.4 0.361
High 66 63.6 111 44.1
< Moderate 9 444 25 32.0
Severity of complication
Very high 80 62.5 0.452 54 64.8 <0.001
High 23 52.2 69 29.0
< Moderate 5 80.0 34 38.2
Benefit of complication prevention
Very high 15 46.7 0.237 17 64.7 0.167
High 86 65.1 107 41.1
< Moderate 7 429 33 39.4
Barrier of medical utilization
> High 32 43.8 0.016 40 42.5 0.904
< Moderate 76 68.4 117 43.6
Acquaintance with diabetes complication
Yes 64 59.4 0.655 92 48.9 0.092
No 44 63.6 65 354
Self efficacy of medication
Very high 15 60.0 0.001 6 66.7 0.007
High 82 68.3 120 48.3
< Moderate 11 9.1 31 19.4

cacy, in both tertiary hospital and private clinic cases, when
self-eflicacy was high, the adherence was significantly high (P <
0.01) (Table 4).

Factors affecting medication adherence

To evaluate the factors directly affecting the medication adher-
ence, multiple logistic regression analysis was performed. The
result showed that in tertiary hospital cases, the significant vari-
ables were the drug storage condition and self-efficacy (P <
0.05). The odds ratio was 5.401 for cases with good storage
practice compared to cases with poor storage practice. The
odds ratio of cases with high self-efficacy in comparison to
cases with low self-efficacy was 13.114. The significant vari-
ables in private clinic cases were financial level and severity for
diabetes complications and self-efficacy, and the odds ratio for
cases with moderate financial state compared to cases with
low financial state was 0.410 (P < 0.05) and the odds ratio for
cases recognizing the severity of diabetes complications com-
pared to cases not recognizing the severity was 2.936 (P < 0.05).
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The odds ratio of the cases with high self-efficacy versus low
self-efficacy was 4.040 (P < 0.01) (Table 5).

DISCUSSION

Medication non-adherence lowers treatment effectiveness,
and is thus a very important problem in the management of
patients with chronic diseases requiring long-term treatments.
Based on the Health Belief Model, we examined the factors
that affect the medication adherence and then we compared
these factors between patients treated at private clinics versus
patients treated at tertiary hospitals. The data from this study
can be used to develop strategies to improve the medication
adherence for more effective treatments.

In our study, we applied the Morisky’s tool to elderly diabe-
tes patients, and we determined that the medication adher-
ence of was 61.1% for tertiary hospital patients and 43.3% for
private clinics. The significant difference between adherence is
thought to be due to the fact that patients treated at tertiary
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Table 5. Odds ratio of independent variables for medication adherence by multiple logistic regression analysis

Tertiary hospital Clinics
Variables 95% CI 95% CI
OR OR
Lower Upper Lower Upper

Financial level

High / Low 3.442 0.529 22.397 0.586 0.183 1.875

Moderate / Low 0.965 0.262 3.553 0.410 0.177 0.950°
Meal habits

Regular / Not regular 1.640 0.330 8.144 2.272 0.764 6.760
Condition of drug storage

Good / Bad 5.401 1.135 25.695" 1.425 0.600 3.383
Susceptibility of complication

Very high / < High 1.176 0.417 3.316 0.690 0.231 2.057
Severity of complication

Very high / < High 1.107 0.381 3.221 2.936 1.146 7.520°
Benefit of complication prevention

Very high / < High 0.419 0.111 1.583 1.252 0.345 4532
Barrier of medical utilization

High </ < Moderate 0.467 0.177 1.234 0.917 0.392 2.145
Acquaintance with diabetes complication

Yes / No 0.614 0.238 1.587 1.001 0.444 2.258
Self efficacy of medication

High </ < Moderate 13.114 1.235 139.231° 4.040 1.424 11.465°

¥? =27.290 (P=0.002)

> =31.381 (P=0.001)

OR, odds ratio; CI, confidence interval.
*P<0.05,°P<0.01.

hospitals consider the disease to be more severe.

Based on our bivariate analysis of socio-demographic char-
acteristics, in private clinics cases, adherence was significantly
high in the group with a low financial level and in the group
with medical aid for health security. In contrast, in the tertiary
hospital cases, the group with a high financial level had a high
adherence, although the association was not significant. In our
study, we used Morisky’s tool, so it is difficult to elucidate why
financial level and health security type might affect adherence
differently in tertiary and private clinic patients.

In studies from other countries, it has been reported that
the higher the education level, the higher the adherence of dia-
betes patients [27]. Nonetheless, in our study, we did not de-
tect this association.

In the group with a regular meal routine, the adherence was
high, possibly because diabetes medication is usually taken
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prior to meal or 30 minutes after a meal, and therefore, these
patients are not likely to forget their medication. In our study,
the proportion of patients with a regular meal routine was
88.0% for tertiary hospital patients and 84.7% for private clinic
patients. In comparison, another Korean study of meal habits
in type 2 diabetes patients reported that only 39.1% had a reg-
ular meal routine [28].

According to Kim et al. [20], a cause of low medication ad-
herence is having to take multiple medications and taking drugs
prescribed by more than 2 medical institutions. Delamater [29]
reported that among the factors associated with medication
adherence, adherence with a simple prescription is higher than
that for a more complex prescription. In our study, both tertia-
ry hospital and private clinic patients had a higher adherence
if they were visiting one medical institution for treatment ver-
sus more than 2 institutions. In private clinic cases, the adher-
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ence with medication of 1 diabetes drug per day was higher
than with more than 2 drugs.

In both tertiary hospital and private clinic patients, when
drugs were stored properly, the adherence was significantly
higher than when the drugs were improperly stored. This re-
sult suggests that adherence is higher in the patients who could
understand how drugs should be stored, whether in a refriger-
ator or at dry room temperature away from sunlight. In our
study, the proportion of patients who stored all drugs in the
refrigerator was 8.3% for tertiary hospital patients and 5.7%
for private clinic patients. Due to humidity within the refriger-
ator, drugs may become wet, or may become altered if stored
for a long time. Thus, it is important to store prepared antibi-
otics syrups or insulin injection in a refrigerator, and store oth-
er drugs as instructed by doctors or pharmacists.

In the USA, the Omnibus Budget Reconciliation ACT of
1990 (OBRA 90) was established to require pharmacists to in-
form patients of the contents and special instructions for med-
ications. The OBRA 90 contains the name of the drug, admin-
istration method, administration type, administration dura-
tion, special instructions to patients, warning, usage, possible
common or severe side effects, contraindication and the action
to be taken when such an event occurs or methods to avoid it,
the method to self-monitor the efficacy of drug, appropriate
storage methods, substitute method when medication is for-
gotten, etc. In Korea, the importance of medication instruction
was also recognized, and the pharmaceutical affairs law defines
the medication instruction to provide the information of the
name of drug, dosage, efficacy, storage methods, side effects,
interaction, and in the obligation. And in observance of article
24, it is clearly stated that when pharmacists prepare drugs, the
necessary medication instruction should be provided to pa-
tients.

In chronic diseases such as diabetes mellitus, drugs are gen-
erally prescribed for longer than one month, and thus it is im-
portant to provide medication instruction to be able to under-
stand and follow directions regarding drug storage.

In both tertiary hospital and private clinics, in the cases
where the diagnosis of diabetes is longer than 5 years, in com-
parison with the cases of lesser than 5 years, the adherence was
higher, but not significantly so. Schatz [30] reported that the
longer the illness period in diabetes patients, the higher the
adherence in terms of performing the blood glucose test at
home, etc. Similarly, in the study reported by Lee et al. [11], in
patients with hypertension, which is a representative chronic
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disease that occurs together with diabetes, a longer diagnosis
period was significantly associated with a higher medication
adherence.

Among the variables included in the Health Belief Model,
the variables associated with the adherence were the barrier
level in tertiary hospital patients and the recognition diabetes
complication severity in private clinic patients. In addition, in
both tertiary hospital and private clinic cases, a higher patient
self-confidence with medication, in other words, a higher self-
efficacy, was associated with a significantly higher adherence.

In our multiple logistic regression analysis, we found a sig-
nificantly high adherence in tertiary hospital patients who prop-
erly stored their drugs (odds ratio [OR], 5.401) and in cases
with a high self-efficacy (OR, 13.114). In private clinics, the
adherence was significantly high in patients who considered
complications more seriously (OR, 2.936) and in patients with
high self-efficacy (OR, 4.040), and the adherence was signifi-
cantly low in patients whose financial state were moderate than
those with lower (OR, 0.410).

In Korea, study conducted on patients with hypertension
examined the adherence using the Health Belief Model [12],
and found that the benefit and the barrier level affected adher-
ence. In a study conducted by Park et al. [5] on the guardians
of pediatric patients, the factors affecting adherence were the
susceptibility, severity, barrier level, and self-efficacy. Among
these, self-efficacy was reported to mediate the greatest effect,
which is partially in agreement with our study.

The limitation of our study is that it was conducted in pa-
tients from diabetes clinic of a tertiary hospital and from 2 pri-
vate clinics, and that they may not be representative of the dia-
betes patient population. Nonetheless, with a multi-institu-
tional study, there are characteristics of the institution and its
specialists that must be ruled out as having an effect on the ad-
herence of the patients. In the tertiary hospital cases, the sub-
jects were treated all by one specialist who treats most of the
elderly patients at that hospital. In the private clinic cases, it
was difficult to recruit a sufficient number of patients from 1
clinic, so we recruited from 2 clinics. Since the study was con-
ducted to assess the factors affecting adherence, it wouldn’t
cause a problem. Another limitation is that the results are de-
pendent on a questionnaire. Medication adherence assessed
by questionnaire is higher than the actual value. Nonetheless,
it has been shown that such a questionnaire can reliably iden-
tify non-adherence [31], and thus, it is a cost-effective method.
Another limitation associated with questionnaire survey is that
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the number of questions is limited. Because our subjects were
elderly, a large number of variables can increase the time it
takes to answer the questions, which leads to inaccurate or in-
complete responses, thus reducing the reliability of the answers
[32]. As the result, we limited the number of questions. Despite
the above limitations, our study will provide useful results on
the factors affecting medication adherence in geriatric diabe-
tes patients treated at private clinics and tertiary hospitals.

The above results indicate that different strategies are neces-
sary to increase the medication adherence of geriatric diabetes
patients, depending on whether they are patients treated at ter-
tiary hospital or patients treated at private clinics. In tertiary
hospital patients cases, the illness duration can be very long and
there is a higher possibility of severe complications. In this case,
the medication adherence may be increased through health
education on diabetes and instruction on the proper method
for storing drugs. Also, at the time of prescription or distribu-
tion, it is important to assess the self-efficacy, and whether the
patient takes drugs properly. The patients with low self-effica-
cy should be instructed to improve their confidence in taking
the medication. In clinic patients, it is necessary to educate pa-
tients about complications as well as the seriousness of com-
plications that may develop if diabetes is not treated properly.
Further, patients should be assessed for self-efficacy and the
patients with low confidence should be educated to improve
their confidence.
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