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Introduction. To identify and analyze factors that influence administration, recognition, and compliance of medicine among
community residents in Jilin Province, China. Methods. A survey was carried out among 2417 community residents in Jilin
Province, China, to study their administration (CRA), recognition (CRR), and compliance (CRC) of medicine. Multivariate
logistic regression analyses and chi-squared tests were performed to assess factors influencing CRA, CRR, and CRC. Results.
Logistic analyses showed that gender, educational level, and occupation were influencing factors on CRA; age, educational level,
smoking status, and health condition were influencing factors on CRR; and gender, age, occupation, and health condition were
influencing factors on CRC. Conclusions. CRA, CRR, and CRC are associated with specific lifestyles and social economic statuses
of community residents. Attention should be paid to influencing factors in order to facilitate community pharmaceutical care,
promote the rational use of drugs, and ensure the safe use of medications. This study explores the type and extent of
professional services provided through community pharmacies in Jilin Province, China, and provides evidence for optimizing
the quality of community pharmacy services.

1. Introduction

The World Health Organization (WHO) defines adverse drug
reactions (ADRs) as “any response to a drug that is noxious
and unintended and occurs at doses normally used in man
for prophylaxis, diagnosis, or therapy of diseases” [1]. ADRs
are a major global clinical problem and can lead to substantial
mortality and morbidity [2]. ADRs are caused by a combina-
tion of patient-related, medication-related, and social-related

factors [3]. Potentially inappropriate medications (PIMs)
refer to the use of a medication whose adverse outcome out-
weighs the potential benefit [4].

Risk factors of medication-related represented patient-,
environment-, and treatment-related domains, which can be
identified at home visits, include poor adherence with medica-
tion regimens, inappropriate storage of medication, use of
expired medication, application/usage of inappropriate med-
ications, and possible underdosing or possible overdosing. As
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medication use is an effective way of providing basic medical
and health services, rational administration of pharmacy
services has become a critical factor influencing the quality
of community health services.

Pharmacies are an important part of health care in China.
In the 1990s, pharmaceutical care was first introduced in
China, and the responsibility of the pharmacist was defined
as improving the patient’s quality of life by providing health
care services and achieving specific results. According to the
European Society of Clinical Pharmacy, one of a clinical phar-
macist’s responsibilities is the detection and prevention of
harmful medication errors [5-9] and drug-related problems,
including ADRs [10-12]. Before taking a prescription drug,
patients are counseled by their physician or clinical pharma-
cist with drug-related questions. For community residents,
the use of medications is becoming more complex as more
medicines are being introduced to the market, so the demand
for community-based pharmaceutical care is increasing.

However, current knowledge on the scope and quality of
pharmacy services in developing countries is limited. There-
fore, it is worthwhile to further investigate the current status
of community residents’ administration (CRA), recognition
(CRR), and compliance (CRC) of medicine in China. We
studied this topic in randomly selected communities in Jilin
Province of China with the aim of providing a more effective
service for residents and improving the public’s knowledge of
self-medication safety.

2. Methods

2.1. Population. A questionnaire survey was conducted
between June 2016 and January 2017 in Jilin Province, China.
A total of 2800 community residents (aged 18 years or older)
completed the questionnaires. “Community residents” were
defined as people living in homes or apartments of a commu-
nity and not in institutions such as hospitals. Inclusion criteria
included community residents having a clear understanding
of the study, having no problems in communicating with
investigators, being willing to cooperate with the researcher,
and filling at least three or more prescriptions at a pharmacy
in the past 12 months. Exclusion criteria were the submission
of incomplete questionnaires and/or duplicated answers to
each question on each page.

Authors summarized the problems pertaining to the ratio-
nal use of drugs regarding CRA, CRR, and CRC when design-
ing the questionnaire. The survey was anonymous. According
to the results of the investigation and feedback, further argu-
mentation, modifications, and finalization were undertaken
by pharmaceutical experts. The survey providers randomly
distributed the questionnaire to community residents who
were asked to fill in the required information and submit
the questionnaires on the spot. The Ethics Committee of
the First Hospital of Jilin University approved the study pro-
tocol on May 2016 (2016-028), and written informed consent
was obtained from all community residents to allow the use
and publication of their data in the study.

2.2. Questionnaire Setting. The questionnaire included the
following information: sociodemographic characteristics of
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the residents (including gender, age, educational level, occu-
pation, monthly income, marital status, hospitalizations per
year, medical insurance, types of medicines per day, number
of medications received each time, adverse reactions, smok-
ing status, alcohol consumption status, and self-rated health
status); CRA (category of drug storage, storage method,
whether it is classified, whether the medicine cabinet was
cleaned regularly, and whether the individual has the knowl-
edge of drug administration); CRR (understanding basic
drug information including drug name, labelled indications,
dosage, drug-drug interactions, drug-food interactions, and
adverse effects); and CRC (drug intake behavior and strict
adherence to the prescribed medicine and required dosage).
The data were double entry and were independently checked
by two investigators.

An analysis of questionnaire reliability was undertaken
using Cronbach’s alpha, which gave results for CRA, CRR,
and CRC of 0.834, 0.782, and 0.825, respectively. Question-
naire scores were grouped in the following categories. CRA:
poor (<24 points) and good (25-31 points); and CRR: poor
(<28 points) and good (29-38 points). CRC scores could
range from 0 to 8 with low adherence defined as a score < 6.

2.3. Statistical Analyses. SPSS v17.0 (SPSS Inc., Chicago, IL,
USA) software package was used for statistical analyses. To
examine bivariate associations between independent
variables with poor and better CRA, CRR, and CRC, we
performed chi-squared (x?) analyses or Fisher’s exact tests
for categorical independent variables (p < 0.05 for statistical
significance) and Mann-Whitney U test or ¢-test for continu-
ous independent variables (p <0.05 for statistical signifi-
cance). Significant independent variables from bivariate
analyses were further examined in multivariate logistic regres-
sion analysis to determine factors associated with poor and
better categories of CRA, CRR, and CRC. A two-sided p value
less than 0.05 was considered statistically significant.

3. Results

3.1. Sociodemographic Characteristics. A total of 2800 ques-
tionnaires were distributed to the community residents, and
2417 usable questionnaires were returned (from 972 males
and 1445 females) thus giving a valid response rate of 86.3%.
Figure 1 shows the details of the selection process. The average
age of the community residents was 48.65+ 15.06 years;
31.6% graduated from senior high school or polytechnic and
84.6% had a monthly income of less than $600, 73.7% were
never smokers, and 66.6% were abstainers (Table 1). Commu-
nity residents had some general knowledge of medication
safety. Only about 10% of the residents had private medical
insurance or other means to buy medications.

3.2. Influencing Factors on CRA, CRR, and CRC. The appro-
priateness of CRA, CRR, and CRC was 53.6%, 47.7%, and
54.0%, respectively; only 25.2% of the residents met the three
criteria of CRA, CRR, and CRC. In the univariate analyses
(Tables 2 and 3), we found that gender, age, educational level,
and occupation of residents were significantly associated
with appropriate CRA (p < 0.05). Gender, age, educational
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F1GURrE 1: Flowchart showing the selection of valid questionnaires.

level, occupation, smoking status, and drinking levels were
statistically significant (p <0.05) when associated with
appropriate CRR while gender, age, occupation, medical
insurance, number of medications taken on each occasion,
types of medicines per day, smoking status, health condition,
and drinking levels of community residents were statistically
significant (p < 0.05) when associated with appropriate CRC.

After controlling for potential covariates in the multivar-
iable regression models (Table 4), we found that female
gender, higher educational level (junior college and above),
and professional and service provider occupations were sig-
nificantly associated with a higher occurrence of appropriate
CRA. Educational level (junior college, undergraduate, and
above) and poor health condition (poor) were significantly
associated with the raised occurrence of appropriate CRR.
We also found that age and smoking status were negatively
associated with the occurrence of appropriate CRR; these
community residents did not generally understand the prob-
lems associated with drug use. Female gender, age, occupa-
tion, and health condition were positively associated with
the occurrence of appropriate CRC, and these patients had
better medication adherence.

4. Discussion

In this study, we measured the prevalence of potential
medication-related risk factors among community residents.
We found that the appropriateness of CRA, CRR, and CRC
was 53.6%, 47.7%, and 54.0%, respectively. CRA, CRR, and
CRC are associated with specific lifestyles and social eco-
nomic statuses of community residents. Attention should
be paid to factors that affect foster community pharmaceuti-
cal care, promote the rational use of drugs, and ensure the
safety of medications.

According to the results of the multivariate logistic regres-
sion analysis, female community residents exhibited appro-
priate CRA and CRC. The compliance rate was significantly
lower among males and those who were illiterate. Okumura

et al’s study showed that women were mainly responsible
for the management of medications in the family household
[13]. This underlines the important role of women in all
aspects of health care, including as the main decision-maker
for the management of stored medications. Indeed, females
in China are generally obliged to be responsible for the health
of their families. We also found that older age was associated
with a lack of CRR. Access to CRR is not limited to doctors
or pharmacists; some may come from the Internet or written
instructions. Older individuals are more likely to suffer from
visual or cognitive impairment and thus may find it more
difficult to view product labels than their younger counter-
parts [14]. Age may limit the information acquisition. Regard-
ing CRC, older age corresponded to increased compliance
with drug therapy, although this is contrary to the results of
another study [15] and may be due to geographical variation
in participants’ education as well as other social factors. Age-
ing is arguably associated with a higher awareness of health
and drug relationships and stronger perceived drug effective-
ness. Yet, the ability to read medication-related information
via the Internet or written instructions can be reduced by fac-
tors such as visual impairment. Thus, age-related functional
decline may curb access to medication-related information.
This finding highlights the importance of providing easily
accessible medication information to elderly people. Addi-
tionally, aged community residents with poorer health have
a higher motivation to receive medications and had better
compliance and paid more attention to their health problems
since they had a stronger desire to improve their own health.
However, community residents with very poor health status
have less cognitive ability and are often over the age of 75
years, so age has an effect on CRR.

Moreover, a higher level of education also exerts a signif-
icant influence on CRA and CRR. A national study in China
indicated that diabetes patients with higher education have a
more positive attitude towards their diabetes and tend to
achieve better blood glucose control [16]. Indeed, highly
educated people are generally more capable of receiving
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TaBLE 1: Baseline characteristics of community residents.

Variables Community residents (n =2417) Weighted percentages
Gender

Male 972 40.2
Female 1445 59.8
Age (years)

<18 1 0.1
18-40 797 33.0
41-60 1011 41.8
61-80 593 24.5
>80 15 0.6
Ethnicity

Han Chinese 2206 91.3
Other 211 8.7
Highest educational level

Primary school 177 7.3
Middle school 621 25.7
Senior high school or polytechnic 763 31.6
Junior college 537 222
Undergraduate 319 13.2
Occupation

Agricultural worker 229 9.5
Industrial (or skilled) worker 817 33.8
Professional 385 15.9
Service provider 546 22,6
Other 440 18.2
Monthly income

<1000 RMB 182 7.5
1001-2000 RMB 661 27.3
2001-3000 RMB 672 27.8
3001-4000 RMB 530 21.9
4001-5000 RMB 241 10.0
>5000 RMB 131 5.4
Marital status

Unmarried 280 11.6
Married 2063 85.4
Divorced 74 3.1
Hospitalizations per year

0 1466 60.7
1 599 24.8
2-3 300 12.4
4-6 38 1.6
>6 14 0.6
Medical insurance

Medical insurance in urban area 746 30.9
Urban employees’ medical insurance 1025 424
“New-style” rural cooperative medical care 404 16.7
Commercial medical insurance 38 1.6
Private expenses 167 6.9

Others 37 1.5
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TasLE 1: Continued.
Variables Community residents (n =2417) Weighted percentages
Types of medicines per day
<2 1811 74.9
2-5 570 23.6
6-10 32 1.3
>10 4 0.2
Number of medications received each time
<5 1986 82.2
6-10 372 15.4
11-15 45 1.9
>15 14 0.6
Adbverse reactions
Yes 527 21.8
No 1417 58.6
Uncertain 473 19.6
Smoking status
No smoking 1781 73.7
Light smoking (PI < 200) 346 14.3
Middle-heavy smoking (PI 200-400) 199 8.2
Heavy smoking (PI > 400) 30 1.2
Smoking cessation 38 1.6
Smoking cessation (>2 years) 23 1.0
Alcohol consumption status
No drinking 1609 66.6
Heavy drinking 52 22
Middle-heavy drinking 232 9.6
Light drinking 512 212
Temperance 9 0.4
Temperance (>2 years) 3 0.1
Self-rated health status
Very good 336 13.9
Good 944 39.1
Fair 924 38.2
Poor 198 8.2
Very poor 15 0.6

and handling knowledge [16]. Conversely, according to the
investigation, patients with a lower educational background
were more likely to have the misconception that hypoglyce-
mia was not a concern for diabetic patients, which hinders
the adoption and implementation of ADR prevention and
drug management.

Furthermore, community residents with better educa-
tional qualifications have a better knowledge of medication
use. Indeed, education plays an important role in improving
appropriate CRR knowledge. In line with education, we
found that professional and service provider occupations
were positively correlated with appropriate CRA and CRR,
and such patients were better able to manage their drugs.
This might be explained by their history of communicating
with medical professionals during their working lives.

Recently, there has been a steady increase in the consump-
tion of both over-the-counter (OTC) and prescription drugs.
Drugs are often stored for long periods at the community res-
ident’s home, and leftover medication may later be used for
self-medication. Moreover, the use of multiple drugs increases
the risk of several drug-related problems. A recent study
showed that only 7% of patients stored these drugs continu-
ously at temperatures specified in the product label [17].

Proper storage temperatures are important because
improper storage temperatures can lead to chemical instabil-
ity resulting in a reduction in the effectiveness and a potential
increase in adverse effects [18]. Patients are expected to store
their drugs at home according to the storage conditions
stated on the labels—such as in the case of drugs requiring
refrigeration or storage in the original (outer) packaging to
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protect from moisture or light—which are provided by the
drug companies in the package insert and on the drugs’ pack-
aging. In addition to adequate storage conditions, patients
should use the drug before the expiry date and keep the drug
in its undamaged primary package to ensure drug quality.
Furthermore, adequate storage practices also require patients
to have access to drug information, by having drugs stored
that are identifiable (e.g., for caregivers) and having package
inserts available [19-21].

Pharmacists deal with a broad variety of customers, some
of whom lack awareness of potential drug interactions [22, 23]
or potential side effects [24]. In addition, users of OTC drugs
may confuse concepts such as “contraindications” with “side
effects,” be unable to calculate simple dosages [25], or signifi-
cantly overestimate the risk of side effects [26]. These errors
result in PIMs or dosing of OTC drugs during hospitaliza-
tions, many of which are preventable [27]. Since OTC drugs
have become commonly available, the primary way for
community residents to obtain information about drugs is
from the medication label, and patient compliance reportedly
varies in the management of chronic diseases such as diabetes
mellitus [15, 28]. Patient noncompliance with prescribed
hypoglycemic medications may decrease treatment effective-
ness [29, 30].

An attempt was made in this present study to measure the
association of various sociodemographic factors and other
patient characteristics against the compliance to medications
and the reasons behind the nonadherence, as reported by
the community residents. In our study, the compliance rate
with drugs was found to be 54.0%. Two studies reported that
compliance among diabetes patients (in all settings) in taking
hypoglycemic drugs was 32.1% and 57.7%, respectively [15,
31]. However, among community residents, medication com-
pliance rates were likely to be worse due to less advice being
available from clinical pharmacists and doctors.

Some study limitations should be acknowledged. A
potential source of bias is that those with less education and
literacy may be less likely to participate in online surveys.
However, for this hard copy questionnaire, the overall partic-
ipation rate was high (n=2800). Furthermore, the study
focused on adherence in general, rather than specific condi-
tions or medications. Further larger-scale studies using a lon-
gitudinal design are warranted to provide a more accurate
demonstration of the factors influencing different diseases
or different kinds of drugs. Finally, the study was restricted
by the survey length, which limited the researchers’ ability
to explore specific disorders and identify each resident’s
health status in more detail. Although the results are repre-
sentative only of Jilin Province in China, the study was highly
consistent with other studies and thus may indirectly con-
tribute to our general understanding of CRA, CRR, and CRC.

5. Conclusions

In conclusion, this study identified many inappropriate prac-
tices among community residents that could contribute to
the improper use of medications. As community pharmaceu-
tical care is a critical part of the community health service
that can provide medicine in a safe, reasonable, and effective

BioMed Research International

way, it should be customized to specific groups such as males,
elderly people, and individuals with low education levels and
less professional training. Large multicenter studies are
required to explore the cost-effectiveness of community
pharmacy services and the impact of these services on CRA,
CRR, and CRC of medications.

Abbreviations

CRA: Community residents’ administration of medicine
CRR: Community residents’ recognition of medicines

CRC: Community residents’ medication compliance

x%  Chi-squared.
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