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ABSTRACT
Objectives  In order to understand the influencing factors 
of the medication-taking behaviour in patients with chronic 
diseases, reveal the deep-seated causes underlying the 
phenomenon of polypharmacy, explore the formation 
rules of the risk perception of polypharmacy and how 
risk perception affect the medication decision-making 
behaviour of patients with chronic diseases.
Design  A qualitative descriptive design was used. Study 
data were collected through semi-structured interviews 
with patients and physicians. We used the grounded 
theory approach to refine influencing factors, followed 
by interpretative structural modelling that analysed the 
interaction between these factors.
Setting  Patients from two hospitals, two nursing homes 
and two communities. Physicians from two community 
hospitals in Wuhan, China.
Participants  Patients with chronic diseases with high 
willingness to cooperate and good communication ability. 
Physicians with rich experience in the treatment of chronic 
diseases.
Results  Twenty-nine interviews were conducted (20 
patients and 9 physicians). A total of 35 influencing 
factors of the medication-taking behaviours in patients 
with chronic diseases were extracted from the interview 
data, further integrated into 10 integrated influencing 
factors and ultimately clustered into three aspects: 
‘medication benefit’, ‘medication risk’ and ‘medication 
strategy’. Medication risk can be divided into four specific 
dimensions: economic risk, physical risk, psychosocial risk 
and time risk. 10 integrated influencing factors constituted 
the interpretative structural model of the medication 
decision-making behaviours in patients with chronic 
diseases.
Conclusions  The causes underlying the medication 
decision-making behaviour of patients with chronic 
diseases are complex, involving a series of influencing 
factors such as their risk perception of the medication-
taking behaviour. In order to alleviate the adverse 
effects of polypharmacy on patients’ health and medical 
costs, further safety measures should be proposed to 
improve the medication-taking behaviour in patients with 
chronic diseases based on the relationship and internal 
mechanism of the influencing factors of the medication 
decision-making behaviour.

INTRODUCTION
Non-communicable chronic disease is a 
general term for a class of diseases with 
hidden onset, long incubation period, long 
and slow course, unsustainable condition, 
no clear indication of ‘curing’. ‘Medium 
and Long-Term Planning for the Preven-
tion and Treatment of Chronic Diseases in 
China (2017–2025)’ shows that the number 
of people dying of chronic diseases in China 
accounts for 86% of the total deaths, and the 
disease burden caused by chronic diseases 
accounts for more than 70% of the total 
disease burden, which has seriously affected 
the health of Chinese residents. Addition-
ally, it has been reported that patients with 
chronic diseases often coexist with multiple 
diseases.1 The results of the National Health 
Services Survey in China (2013) show that the 
prevalence of chronic diseases among middle 
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and older-aged Chinese continued to increase in the past 
years, and comorbidities have become a prominent chal-
lenge to the general health in senior Chinese.2 Defined 
as the presence of additional diseases in relation to an 
index disease in one individual, comorbidity is associated 
with more complex clinical management.3 Comorbidities 
have a significant impact on treatment regimens.4 Clin-
ically, patients with multiple chronic conditions are in 
poorer health status than those with a single condition.5 
As an important method of control and treatment, taking 
a combination of medications is necessary in many cases,6 
which leads to the phenomenon of polypharmacy.

There is not a unified definition of the term ‘poly-
pharmacy’,7 it has been given in different definitions 
including but not limited to ‘unnecessary drug use’, 
‘medication use without indication’ and ‘use four/five or 
more medications’.8–10 Extant literature reveals that the 
incidence of drug interactions and adverse drug reactions 
increase significantly with the increase in the types and 
quantity of medications taken by patients with chronic 
diseases.11 This is especially true in the senior popula-
tion12 whose liver and kidney functions are more prone 
to be damaged by the age growing.13 14 Besides, polyphar-
macy is also associated with adverse outcomes including 
falls, mortality rate, length of hospital stay, readmission 
rate soon after discharge, quality of life and healthcare 
cost.15–19 Common reasons of polypharmacy include 
misprescribing and overprescribing.20 In addition, self-
medication is another potential cause of polypharmacy, 
especially for older population.21 Additional contributing 
factors include misunderstanding of medical orders and 
mistaking drugs, both of which also arise more often in 
older age groups.12

The concept of risk perception was originally extended 
in psychology to study consumer behaviour. It was defined 
as people’s ability to perceive the risks posed by their 
decision-making results. Risk perception is a complex 
multifactorial process built on the experiences that are 
influenced by socioeconomic, political and cultural 
contexts.22 Different theories about the mechanism 
of risk perception process have been proposed such as 
behaviours and skills,23 health beliefs,24 social learning.25 
According to relevant research, one’s health behaviours 
may be driven by their risk perception.26 However, there 
is no research that studied the correlation between risk 
perception and decision-making behaviour of polyphar-
macy in patients with chronic diseases at present.

As such, this study was designed and conducted to 
reveal the causes behind the phenomenon of polyphar-
macy and explore how risk perception affects the medica-
tion decision-making behaviour in patients with chronic 
diseases.

The aims of this study were to: (1) understand the 
influencing factors of the medication-taking behaviour 
in patients with chronic diseases and find out the deep-
seated causes behind the phenomenon of polypharmacy 
from patients’ and physicians’ perspectives, respectively; 
(2) explore the relationship among the influencing 

factors and reveal how risk perception influences the 
medication decision-making behaviour in patients. The 
focus of this study was patients with multiple chronic 
conditions, who tend to take multiple medications.

METHODS
Study design
A qualitative descriptive design-grounded theory was 
adopted. A qualitative descriptive design was employed 
in this study since the intention was to understand the 
risk perception and decision-making behaviour of poly-
pharmacy directly from those patients who suffer from 
chronic diseases and their physicians,27 and address the 
research questions from their standpoints and experi-
ences.28 Grounded theory was recognised as a rigorous 
method to facilitate the emergence of new themes, issues 
and opportunities from study data.29 The data collection 
framework involved semi-structured interviews that elicit 
information, whereas also enable patients and physicians 
to elaborate on their comprehension of polypharmacy at 
the same time.30 After refining the influencing factors, we 
integrated them into an appropriate quantity to construct 
the interpretative structural model of the medication 
decision-making behaviour in patients with chronic 
diseases. The main idea of the interpretative structural 
modelling method is to decompose a complex system 
into several subsystems according to experts’ knowledge 
and practical experience, and to construct a multilevel 
hierarchical structure model,31 which helps to clarify 
the interaction among system elements.32 This method 
has been widely used to study the relationship between 
different variables in a complex system.33

Setting
The study was undertaken in Wuhan, the capital of Hubei 
province, China. Two hospitals (Tianyou Hospital Affil-
iated to Wuhan University of Science and Technology, 
Union Jiangbei Hospital), two community hospitals 
(Hanjiadun Street Community Health Service Center, 
Baishazhou Street Community Health Service Center), 
two nursing homes (Zhongtai nursing home of Didong 
Community, Kangjian nursing home of Jiefangqiao 
Community) and two communities (Community of 
Hanjiadun Street, Community of Baishazhou Street) were 
purposively selected to meet the appropriate sample size 
of both patients and physicians. Data related to partici-
pants’ risk perception and decision-making behaviour of 
polypharmacy were collected by semi-structured inter-
views, the collection of participants’ demographic charac-
teristics also completed at this phase.

Participants
The main participants of the study were health service 
users. However, considering that health service providers 
have established close contact with patients at work, they 
can provide rich information from another perspective, 
this study included physicians in the interview as well. As a 
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result, the study participants were patients suffering at least 
two types of chronic diseases who tend to take multiple 
medications and physicians with rich experience in the 
management and treatment of chronic diseases. Based on 
the information system resources of community public 
health, convenience sampling was used to select individ-
uals who met the inclusion criteria as participants in this 
research. Any individual who was unwilling to participate 
in the interview as well as those with poor cooperation or 
communication with the interviewer were excluded. The 
researcher explained the subject of the study to partici-
pants in plain language, provided a written literal state-
ment and completed a formal written consent process for 
attending the study to gain the trust of the participants 
and conduct the interviews with a high degree of coop-
eration. The process of including participants was in full 
compliance with the guidelines of the Ethics Committee 
of the Tongji Medical College of Huazhong University 
of Science and Technology. To reach a comprehensive 
understanding of different aspects of polypharmacy, a 
number of factors were taken into consideration during 
the selection process such as age, gender, socioeconomic 
level and comorbid chronic conditions of patients. For 
example, to achieve maximum variation in terms of 
comorbidity, different types of diseases were taken into 
consideration in the selection of patients to include a 
combination of diseases common among older people 
such as diabetes, hypertension, hyperlipidaemia and 
coronary disease. For physicians, the professional titles, 
education background and working years were taken into 
consideration as well. Based on the general sample size of 
qualitative research,34 this study initially determined the 
sample size as about 30 people. Patients were the focus 
of the interview in this study, and physicians were the 
supplementary sources of information. In the end, a total 
of 29 participants were included in the study, including 
20 patients and 9 physicians.

Patient and public involvement
Patients and the public were not involved in this study. 
Patients were not invited to comment on the study design 
or the study findings, and no patients were invited to 
contribute to the writing or editing of this document.

Data collection
The study data were collected from October 2019 to 
December 2019 using semi-structured face-to-face inter-
views and field notes. All interviews were conducted by 
the first author who is a trained interviewer with years 
of experience in communicating with patients and 
physicians. The interviews were conducted at locations 
approved by the participants such as their residences, 
nursing homes for patients or hospitals for physicians. 
Only the interviewer was present to ensure the privacy of 
the study and participants were able to interact comfort-
ably about their experiences. The interviewer asked for 
audio recording before the interview started, and after 
the participants’ informed consent, the interview was 

formally started and recorded. Two interview outlines 
(online supplemental appendices 1 and 2) for patients 
and physicians separately were used to guide the inter-
views. These interview guides were informed based on 
literatures and previous work related to polypharmacy, 
and were fine-tuned by researcher of this study with the 
support of some relevant specialist. The questions in the 
interview guides were set as open-ended questions and 
can be flexibly adjusted according to the actual situa-
tion to encourage the participants to express their true 
thoughts. A total of 80% of the collected data were used 
for analysis and the other 20% were used for saturation 
testing. The interview numbers were deemed sufficient 
when data saturation had been reached which defined as 
no new information was emerging from the content of 
the interviews.

Data analysis
Data analysis was performed based on the grounded 
theory approach and the interpretative structural model-
ling method. In the grounded theory approach, the 
concepts are extracted directly from data rather than 
previous knowledge. Qualitative data analysis software 
(NVivo V.11) was used to facilitate data analysis. All 
recordings were transcribed verbatim after the interview, 
which were then thoroughly reviewed for several times. 
The original sentences in interview materials related to 
the research subject were identified as meaning units. 
These meaning units were coded as concepts based on 
their hidden contents. Codes with similar contents were 
further integrated into subcategories at higher levels 
of abstraction. Finally, categories were determined by 
comparing subcategories and reflecting on their poten-
tial contents. After refining and integrating the influ-
encing factors into the appropriate quantity, 10 specialists 
in relevant fields were invited to form a group to analyse 
the inter-relationship among these influencing factors. A 
structured questionnaire is designed to obtain the opin-
ions of the specialists. The specialists conducted a pairwise 
comparison of factors by answering the questions ‘Do you 
think factor i directly affects factor j?’. The questionnaire 
included explanations of factors to ensure an accurate 
and consistent understanding. As different experts may 
judge the pairwise comparison of two factors differently, 
the principle of ‘the minority gives way to the majority’ 
was adopted to address this issue.33 35 In this research, 
the contextual relationship between factors was deter-
mined if eight or more specialists agree. Subsequently, 
the opinions of specialists were transformed into an adja-
cency matrix, and computation tool (MATLAB R2017a) 
was used to develop a reachability matrix based on the 
obtained adjacency matrix according to the Boolean 
rules.

RESULTS
A total of 29 participants were included in this study, 
13 men and 16 women; 20 of them were patients with 
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chronic diseases and 9 of them were physicians. The 
mean age of patients was 69.85±11.34 years, and the mean 
age of physicians was 54.11±18.98 years. Among patients, 
7 had elementary school education, 12 had middle 
school education and 1 had college education. A total 
of eight physicians held a bachelor degree and one held 
a master’s degree. The number of comorbidities among 
patients ranged between 2 and 6 and the number of medi-
cations (prescribed and non-prescribed) used by patients 
ranged from a minimum of 2 to a maximum of 11 per day. 
According to the most commonly reported definition of 
polypharmacy as numerical definition of five or more 
medications daily,36 12 of the 20 participating patients 
are experiencing now or had experienced polyphar-
macy. The characteristics of participants are presented in 
tables 1 and 2. The length of the interviews ranged from 
a minimum of 21 min to a maximum of 80 min.

A total of 35 influencing factors of the medication 
decision-making behaviour of patients with chronic 

diseases were extracted from the interview data. The 
emerged influencing factors were further clustered into 
three aspects that ultimately determines the medication-
taking behaviour in patients with chronic diseases, 
including ‘medication benefit’, ‘medication risk’ and 
‘medication strategy’. As to the medication risk, economic 
risk, physical risk, psychosocial risk and time risk were 
four dimensions of the risk perception of the medication-
taking behaviour of patients with chronic diseases. They 
are discussed in the following sections. Complete influ-
encing factors can be found in table 3.

Medication benefit
Subcategories forming the ‘medication benefit’ category 
were ‘control of disease’ and ‘quality of life’. As an effective 
means to control chronic diseases, some patients chose to 
take multiple medications to control their diseases.

Now I have hypertension and diabetes. There are two 
kinds of medications for each disease, as well as the 
prostate medication and the stomach medication. 
(Patient No. 08)

When I started taking insulin, it was very effective 
at first. Then gradually my blood sugar went up 
again. My doctor advised me to take Pioglitazone 
Hydrochloride Tablets to help insulin but the ef-
fectiveness was not good, so I also added another 
Metformin. (Patient No. 15)

Another motivation for patients with chronic diseases 
to take multiple medications is to improve their quality of 
life, such as extending their life spans or protecting their 
organs.

I want to live longer, so I dare not reduce the medica-
tions I take now. (Patient No. 11)

Since I took too many medications, I was worried 
about the influence of the medications on my kidneys, 
so I took another medication to protect my kidneys. 
(Patient No. 16)

Medication risk
The potential risk of medications is another important 
factor affecting the medication taking behaviour of 
patients. In this study, it was found that the medication 
risk perceived by patients with chronic diseases can be 
divided into four dimensions: economic risk, physical 
risk, psychosocial risk and time risk.

Economic risk refers to the possibility that taking medi-
cations may cause economic loss to patients with chronic 
diseases.

Medications I take now are quite expensive, especial-
ly the medication for diabetes. The price of the med-
ication for diabetes is too high. Now I am taking the 
general medication, the more effective medication is 
even more expensive. (Patient No. 07)

I used to take imported Plavix. That medication was 
too expensive. Now I asked the doctor to replace it 

Table 1  Characteristics of patients in this study

Variables N (%)

Gender

 � Male 8 (40)

 � Female 12 (60)

Age (years)

 � <60 3 (15)

 � 60–64 5 (25)

 � 65–69 2 (10)

 � 70–74 2 (10)

 � 75–79 3 (15)

 � >80 5 (25)

 � Education level

 � Elementary 7 (35)

 � Middle 12 (60)

 � College 1 (5)

Number of medications used

 � Mean (SD) 4.65 (2.39)

Table 2  Characteristics of physicians in this study

Variables N (%)

Gender

 � Male 5 (55.56)

 � Female 4 (44.44)

Age (years)

 � 30–60 4 (44.44)

 � >60 5 (55.56)

Education level

 � College 8 (88.89)

 � Postgraduate 1 (11.11)
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with a domestic one because the imported one costs 
too much. (Patient No. 18)

Physical risk refers to the possibility that taking medi-
cations may cause loss of physical health to patients with 
chronic diseases.

Of course I have concerns about the adverse effects 
of taking medications on my body. Anyone with a 

certain level of education can realize this problem. 
(Patient No. 17)

Medications certainly affect the human body. 
Medications have an impact on the human body func-
tion and a great damage to the stomach. My stomach 
used to be in good condition. However, after I start-
ed taking medications, the function of my stomach 
was not as good as before and I have to take stomach 
medications, which shows that taking medications is 
definitely bad for my stomach. (Patient No.08)

Psychosocial risk refers to the possibility that taking 
medications may cause loss of social reputation to patients 
with chronic diseases.

Insulin needs to be injected on time, but patients 
with diabetes will always avoid other people when 
they take insulin. (Physician No. 06)

My family gave me a lot of support in my medication-
taking behavior. They all supported me. (Patient 
No.14)

Time risk refers to the possibility that taking medi-
cations may cause loss of time to patients with chronic 
diseases.

I am retired now and I do not think it is troublesome 
to buy or take medications. Anyway, I’ll buy the med-
ications I should take and leave them at home every 
month. (Patient No. 16)

To buy medications in the hospital, I need to queue 
up to register first, then queue up to see the doctor. 
Finally, I still have to wait in line to get my medica-
tions. (Patient No. 15)

Medication strategy
Based on the experiences expressed in this study, medi-
cation strategies also contribute to the medication taking 
behaviour of patients. Four subcategories of ‘prescription 
of physician’, ‘medication recommendation’, ‘subjective 
thought of patient’ and ‘medication substitute’ formed 
this category. In general, patients take medications 
according to the prescriptions issued by physicians, so 
physician’s prescription is an important factor affecting 
the medication-taking behaviour of patients with chronic 
diseases.

When I prescribe for patients with chronic diseases, I 
will use the knowledge of medication I have learned 
to prescribe for them. I never violate the knowledge I 
have learned. (Physician No. 05)

Most of the time, patients will be prescribed based 
on what medications are available in the hospital. 
Otherwise, it is not realistic to make patients seek an-
other place to buy medicines I prescribe. (Physician 
No. 04)

There are also some patients who will listen to the 
medication recommendations provided by others other 

Table 3  Influencing factors of the medication-taking 
behaviour of patients with chronic diseases

Concept Subcategory Category

Variety of disease Control of disease Medication 
benefitSeverity of disease

Course of disease

Lengthen the span of life Quality of life

Protect organ

Economic condition Economic risk Medication risk

Price of medication

Medical insurance subsidy

Severe medical subsidy

Will to live Physical risk

Medication knowledge

Medication experience

Physician–patient trust

Treatment attitude Psychosocial risk

Route of administration

Family support

Length of spare time Time risk

Convenience of medication 
purchase

Convenience of medication 
pretreatment

Prescription knowledge Prescription of 
physician

Medication 
strategy

Clinical experience

Hospital inventory

Hospital regulation

Physician–patient 
communication

Suggestion from family Medication 
recommendationSuggestion from neighbour

Suggestion from colleague

Suggestion from other patient

Suggestion from drugstore

Preference for medication Subjective 
thought of patientEffect of medication

Multiple prescriptions

Therapeutic equipment Medication 
substitute

Physical exercise

Diet control
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than physicians, such as their family members, colleagues 
and other patients.

My grandson brought me a new medication these 
days, but I did not stop taking the medicines I had 
taken before. I take them both now. (Patient No. 11)

After the diagnosis of hypertension, I started to take 
Nifedipine Sustained-release Tablets, which was rec-
ommended by a pharmacy assistant. (Patient No. 04)

Some other patients choose to take medications based 
on their own subjective ideas.

I can’t take Metformin. After taking Metformin, I feel 
sick and uncomfortable. So I told the doctor about 
the situation and stopped taking Metformin. (Patient 
No. 02)

The medications prescribed in the hospital did not 
work and had no effect, so I do not take the medica-
tions prescribed in the hospital now. (Patient No. 04)

There are also some patients who choose to treat 
chronic diseases with alternative means instead of taking 
medications.

As for statins, I think I have paid enough attention to 
my diet, so I cut them off. (Patient No. 17)

For patients with borderline hypertension, I will not 
advocate them to take medications, I will encourage 
them doing exercises instead of taking medications. 
(Physician No. 01)

Interpretative structural model of factors affecting medication 
decision-making behaviour of patients with chronic diseases
Underpinned by the grounded theory approach, the 
influencing factors of the medication decision-making 
behaviour of patients with chronic diseases were divided 
into 35 concepts, 10 subcategories and 3 categories, 
respectively, according to their grades. Among them, the 
number of subcategories is most suitable for constructing 
a clear and convincing interpretative structural model, 
rather than an overly simple or complex one. Based on 
this principle, 10 subcategories were chosen as the system-
atic elements in the interpretative structural model of 
factors affecting medication decision-making behaviour 
of patients with chronic diseases. As shown in table 4, Si 
stands for the No. i influencing factor.

After identifying the 10 main factors, the opinions of 
the specialist group on the inter-relationship between the 
influencing factors were collected, and the results were 
divided into the following four types, which are shown in 
table 5.

Type V: the row factor Si has a direct effect on the 
column factor Sj

Type A: the column factor Sj has a direct effect on the 
row factor Si

Type X: the row factor Si has a reciprocal effect on the 
column factor Sj

Type O: the row factor Si has no effect on the column 
factor Sj and vice versa

The relationships among the aforementioned factors 
are then converted into an adjacency matrix A as shown 
in table 6, in which a ‘1’ in row i and column j indicates 
that the row factor Si has an effect on the column factor Sj 
while a ‘0’ indicates that the row factor Si has no effect on 
the column factor Sj.

Then the reachability matrix of A is calculated according 
to the following Boolean rules, as shown in table 7.

‍M = (A + I)r+1 = (A + I)r(A + I)r−1(A + I)3(A + I)2(A + I)1‍
In the equation, A is the adjacency matrix, I is the unit 

matrix and M is the reachability matrix. According to the 
equation, the final reachability matrix is calculated using 
MATLAB R2017a.

In order to understand the hierarchical relationship 
of influencing factors, the reachable set R(Si) and the 
antecedent set A(Si) of each factor are listed. Reach-
able collection is the collection of factors that factor Si 
can affect. In reachability matrix, the reachable set R(Si) 
represents factors whose corresponding value is 1 on row 
i. Antecedent collection is the collection of factors that 
can affect Sj. And the antecedent set A(Si) represents 
factors whose corresponding value is 1 on column i in 
reachability matrix. C(Si) contains factors that affect Si 
and also be affected by Si. If R(Si)=C(Si)=R(Si)∩A(Si), 

Table 4  Factors affecting the medication decision-making 
behaviour in patients with chronic diseases

No. Factors Si

1 Control of disease S1

2 Quality of life S2

3 Economic risk S3

4 Physical risk S4

5 Psychosocial risk S5

6 Time risk S6

7 Prescription of physician S7

8 Medication recommendation S8

9 Subjective thought of patient S9

10 Medication substitute S10

Table 5  Pairwise relationship of the factors

No. S10 S9 S8 S7 S6 S5 S4 S3 S2 S1

S1 O O O A O O A A X

S2 O O O A O O O O  �

S3 X O O A O O O  �   �

S4 O A O O O O  �   �   �

S5 O O O O O  �   �   �   �

S6 V O O O  �   �   �   �   �

S7 O O O  �   �   �   �   �   �

S8 O O  �   �   �   �   �   �   �

S9 O  �   �   �   �   �   �   �   �

S10  �   �   �   �   �   �   �   �   �
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then R(Si) is the highest factor collection, define factors 
in R(Si) as the first level. Then delete the corresponding 
rows and columns of the first level factors, and the 
remaining factors form a new reachability matrix, find 
out factors in which R(Si) is equal to C(Si) as the second 
level. The rest can be done in the same manner to find 
out factors contained in each level. The result showed 
that the factors can be divided into three levels as follows: 
L1={S1, S2, S5, S8}; L2={S3, S4, S10}; L3={S6, S7, S9}. The process 
of hierarchical division of the factors is shown in table 8.

According to the result of the above-mentioned hier-
archical division, the interpretative structural model 
for influencing factors of medication decision-making 
behaviour in patients with chronic diseases can be 
formed as shown in figure 1. In this model, factors at the 
same level are placed in the same layer. The relationships 
between factors affecting medication decision-making 
behaviour of patients with chronic diseases can be seen 
directly from the model. The two factors connected by an 
arrow exist influential ties, and the direction the arrow 
goes refers to the factor that affected by other factors.

The interpretative structural model of the medica-
tion decision-making behaviour of patients with chronic 
diseases can be divided into three layers. The top influ-
encing factors, namely direct factors include control of 

disease, quality of life, psychosocial risk and medication 
recommendation. The factors in this level directly affected 
the medication-taking behaviour of patients. The second-
level influencing factors, namely key factors include 
economic risk, physical risk and medication substitute. 
These factors indirectly affected the medication-taking 
behaviour of patients by affecting the direct factors. They 
affected the up-level factors directly and are also affected 
by down-level factors. The third-level influencing factors, 
namely root factors, included time risk, prescription of 
physician and subjective thought of patient. These factors 
indirectly affected the medication-taking behaviour of 
patients through affecting the key factors. As the funda-
mental factors, root factors are the origin of patients’ 
medication decision-making behaviour.

DISCUSSION
The results of this study revealed that the medication 
decision-making behaviour in patients with chronic 
diseases involves multiple influencing factors. A total of 
35 influencing factors were extracted from the interview 
data, further integrated into 10 integrated influencing 
factors and ultimately clustered into 3 aspects, including 
the benefit, risk and strategy of medication-taking 
behaviour, respectively. The benefits of taking medica-
tions are factors that encourage patients to take medi-
cations, including the control of their diseases and the 
improvement of their quality of lives. In contrast, the risks 
of taking medications are factors that prevent patients 
from taking medications. The potential risks of medica-
tions perceived by patients cover four dimensions, namely 
economic, physical, psychosocial and time risk. In addi-
tion, the medication strategy includes factors that affect 
patients’ specific medication-taking behaviour. Patients 
formulated the specific medication plan based on physi-
cians’ prescriptions, others’ recommendations, their own 
subjective thoughts and possible medication substitutes. 
All the motivations of the patients with chronic diseases 
we interviewed for medication decision-making behaviour 
were included in the above 10 integrated influencing 
factors. The interaction of these factors is presented in 
the three-layer interpretative structural model.

Medication benefit
One of the categories that emerged in this study was medi-
cation benefit, which played a direct role in promoting 
polypharmacy in patients with chronic diseases. Bene-
fits of taking medications are the original motivation 
for patients with chronic diseases to take medications. 
Current research suggests that the prescribing of multiple 
medications can be entirely appropriate when patients’ 
clinical context is taken into consideration. For patients 
suffering from several chronic diseases or serious chronic 
diseases, inadequate number of medications may lead to 
the omission of potentially beneficial medications, which 
pose risks to patients’ safety and well-being.37

Table 6  Adjacency matrix

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 0 1 0 0 0 0 0 0 0 0

S2 1 0 0 0 0 0 0 0 0 0

S3 1 0 0 0 0 0 0 0 0 1

S4 1 0 0 0 0 0 0 0 0 0

S5 0 0 0 0 0 0 0 0 0 0

S6 0 0 0 0 0 0 0 0 0 1

S7 1 1 1 0 0 0 0 0 0 0

S8 0 0 0 0 0 0 0 0 0 0

S9 0 0 0 1 0 0 0 0 0 0

S10 0 0 1 0 0 0 0 0 0 0

Table 7  Reachability matrix

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10

S1 1 1 0 0 0 0 0 0 0 0

S2 1 1 0 0 0 0 0 0 0 0

S3 1 1 1 0 0 0 0 0 0 1

S4 1 1 0 1 0 0 0 0 0 0

S5 0 0 0 0 1 0 0 0 0 0

S6 1 1 1 0 0 1 0 0 0 1

S7 1 1 1 0 0 0 1 0 0 1

S8 0 0 0 0 0 0 0 1 0 0

S9 1 1 0 1 0 0 0 0 1 0

S10 1 1 1 0 0 0 0 0 0 1
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Obliviously, one of the key risk factors for polyphar-
macy is the number of chronic diseases. Older people are 
exposed to polypharmacy because of multiple chronic 
conditions.38 The ageing process is characterised by 
a high level of comorbidity, which often leads to the 
concomitant use of multiple medications for prophy-
laxis and treatment, so called polypharmacy.39 Besides, 
severity and course of diseases are emerged as predictors 

of polypharmacy in this study as well. In clinical practice, 
the dose of drugs increases along with the severity of the 
disease.40 Similarly, results of the study by Franssen et al 
on patients with chronic obstructive pulmonary disease 
shows that not only the severity of the disease, but also 
the health status is an independent predictor of polyphar-
macy.41 Physicians should carefully consider the variety, 
severity and course of any chronic diseases since older 

Table 8  Hierarchical division

Si R(Si) A(Si) C(Si) C(Si)=R(Si) Level

1 1, 2 1, 2, 3, 4, 6, 7, 9, 10 1, 2 √ L1={S1, S2, S5, S8}

2 1, 2 1, 2, 3, 4, 6, 7, 9, 10 1, 2 √

3 1, 2, 3, 10 3, 6, 7, 10 3, 10  �

4 1, 2, 4 4, 9 4  �

5 5 5 5 √

6 1, 2, 3, 6, 10 6 6  �

7 1, 2, 3, 7, 10 7 7  �

8 8 8 8 √

9 1, 2, 4, 9 9 9  �

10 1, 2, 3, 10 3, 6, 7, 10 3, 10  �

3 3, 10 3, 6, 7, 10 3, 10 √ L2={S3, S4, S10}

4 4 4, 9 4 √

6 3, 6, 10 6 6  �

7 3, 7, 10 7 7  �

9 4, 9 9 9  �

10 3, 10 3, 6, 7, 10 3, 10 √

6 6 6 6 √ L3={S6, S7, S9}

7 7 7 7 √

9 9 9 9 √

Figure 1  Interpretative structural model of factors affecting medication decision-making behaviour of patients with chronic 
diseases.
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patients with multiple diseases are more likely associated 
with polypharmacy especially those with hypertension or 
diabetes.

On the other hand, another motivation for patients to 
take medications is to improve their quality of lives. The 
desire to lengthen the span of life and protect organs 
especially kidneys from the large amount of medications 
they used are other contributors to polypharmacy, as 
expressed by participants in the interviews. A number of 
unnecessary drug uses come from irregular ways, some 
even from physicians’ prescriptions. However, it has been 
confirmed by research that polypharmacy was combined 
with renal impairment and exposed patients to the risk of 
drug-related problems.42 The concurrent use of multiple 
medications increased the risk of kidney dysfunction 
among older adults because it could burden the ageing 
kidneys to excrete multiple pharmaceutical ingredients 
and their metabolites.43 The results of other relevant 
studies on the impact of polypharmacy on kidney func-
tion also indicated that every additional drug prescribed 
among older adults will have an independent and imme-
diate harmful impact on their kidney function.44 These 
findings suggest that some patients with chronic diseases 
did not have enough knowledge about drug use. Given 
the substantial medication burden of chronic diseases, 
confirmation of kidney function may be necessary to 
ensure properly prescribing practices in patients with 
chronic disease.13 In order to deal with this situation, 
medical service providers and policymakers should recog-
nise the importance of prevention of polypharmacy in 
protecting older adults from kidney dysfunction and take 
corresponding actions.

Medication risk
Medication risk is another category emerged in this study 
which has an opposing effect on the polypharmacy of 
patients with chronic diseases. Decision-making results 
in medical behaviours are also accompanied by potential 
risks and related studies have shown that one’s perception 
of medical risk have an impact on their health behaviours 
and life styles.26 45

In various studies on risk perception, researchers 
usually referred to the specific content of risk perception 
as dimensions. Extant studies generally believe that risk 
perception is a multidimensional structure. For instance, 
Krewski et al suggest that one’s risk perception is multidi-
mensional and reflect various factors.46 Different research 
questions and different indicator choices will lead to 
different dimensions of risk perception. As for this study, 
it was found through interviews that risk perception of 
polypharmacy in patients with chronic diseases mainly 
focused on four dimensions.

Patients’ perception of economic risk indicates that 
they often have financial concerns about medication 
decision-making behaviour due to drug prices, their own 
economic conditions and medical insurance conditions. 
As one of the dimensions of risk perception, the level 
of patients’ perception of economic risk will affect their 

medication-taking behaviour to a certain extent. But it is 
worth noting that although patients with chronic diseases 
often stop taking certain medications for economic 
reasons, they tend to take other cheaper medications 
for alternatives. In general, with the support of medical 
insurance,47 patients’ perception of economic risk has no 
significant inhibitory effect on polypharmacy.

Another concern frequently mentioned by partici-
pants was the physical risk. However, different from the 
perception of economic risk, perception of physical risk 
often led to reduce the use of several medications, which 
effectively suppresses the phenomenon of polypharmacy. 
Patients’ perception of physical risk is related to their 
own willingness to live, physician–patient trust, medi-
cation knowledge and experience. Risk perception is a 
critical determinant of health behaviour45 and according 
to Sheeran et al health-related risk perception plays an 
important role in motivating health behaviour change.48 
The results of this study suggesting that patient education 
regarding medication knowledge may be worth consider-
ation in order to control the phenomenon of polyphar-
macy in patients with chronic diseases. Similarly, available 
literature confirms that direct-to-patient educational 
intervention can play a preventive role in polypharmacy.49

The other two less frequently mentioned concerns 
by the participants interviewed were concerns about 
psychology and time. Some patients with chronic diseases, 
especially those who possessed higher social status, may 
reduce the number of medications due to the concern of 
losing social reputation and free time caused by medica-
tions. Patients’ perception of psychosocial risk is related 
to their own treatment attitude, the route of administra-
tion of their medications and whether their medication-
taking behaviour is supported by their family members, 
while time risk is related to the convenience of medication 
purchase, the accessibility of medication pretreatment for 
traditional Chinese herbal medicines and whether they 
have enough spare time. A systematic review of patients 
with diabetes in the Middle East and North Africa region 
reached similar conclusion that factors associated with 
medication adherence were categorised into attitude-
related, psychological feelings-related, societal-related 
factors and so on.50 This provides a new idea for reducing 
the polypharmacy in patients with chronic diseases, but 
it may not be able to represent the general population.

Medication strategy
Medication strategy is the last category emerged in this 
study and it plays a guiding role in the specific medication-
taking behaviour of patients with chronic diseases. Medi-
cation strategy refers to the patient formulating the final 
medication plan based on the access to medication infor-
mation and other possible treatment methods. Patient’s 
access to medication information may come to physi-
cians, someone other than physicians or their own subjec-
tive thoughts. The combined action of the influencing 
factors in medication strategy ultimately determines the 
adherence-outcome of patients.51–53
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Most patients with chronic diseases will choose to 
formulate their own final medication plan based on the 
physician’s prescription. Physicians prescribe according 
to their own ideas and the conditions of the hospital they 
are affiliated to. The influencing factors of this process 
include physicians’ medical knowledge and clinical 
experience. In addition, the limitations of the hospital 
inventory and hospital regulation also affect this process. 
Inappropriate prescription was considered as one of the 
major challenges in the treatment of older patients.54–56 
From the perspective of medical service providers, the 
most direct way to eliminate the phenomenon of poly-
pharmacy in patients with chronic diseases is to enable 
physicians to prescribe more appropriate prescriptions. 
It was found in the interviews with physicians that physi-
cians tend to prescribe patients immediately according to 
the existing medication inventory in the hospitals, but few 
hospitals have regulations that require the application of 
relevant criteria for evaluating the appropriateness of 
prescriptions, which is similar to the findings of Mortazavi 
et al.6 Studies indicate that applying relevant criteria to 
evaluate the appropriateness of prescriptions is an effec-
tive way to reduce inappropriate prescriptions,20 which 
suggests that it is necessary to promote the application of 
relevant criteria in hospitals. Simultaneously, it was found 
in the interview that poor communication between physi-
cians and patients resulted in patient’s failure to accu-
rately understand the prescriptions by physicians, which 
was an important promoting factor of polypharmacy in 
patients with chronic diseases. In agreement with this 
finding, Mortazavi et al regarded poor communication 
as an influential factor in the development of polyphar-
macy among older population.6 This problem indicates 
that strengthening communication with patients is also 
crucial for medical service providers.

Other patients participating in the interview may choose 
to take medications according to the suggestion provided 
by someone other than physicians due to their distrust57 
or dissatisfaction58 with physicians. These suggestions 
may come from the family members, neighbours and 
colleagues of patients as well as other patients and drug-
store clerks, which eventually reduced their medication 
adherence and increased the likelihood of polyphar-
macy.59 The finding suggests that improved medication 
adherence of patients with chronic diseases are essential 
to reduce their polypharmacy behaviours.

We also found in the interview that some patients formu-
lated medication plans according to their own subjec-
tive thoughts. Patients’ preference for medications and 
specific effect of medications will affect patients’ subjec-
tive thoughts and further affect patients’ medication-
taking behaviour. Other studies have also confirmed that 
patients’ doubts about effectiveness of medications, self-
perceived ineffectiveness of medications and preference 
for alternative medications were main barriers to medica-
tion adherence.53 60 In addition, patients frequently change 
the places of treatment, forming multiple prescriptions 
by multiple physicians is another common contributor to 

polypharmacy. Similarly, Mortazavi et al found that lack 
of access to detailed records of patients’ medical history, 
forcing physicians’ prescriptions to only be based on 
patients’ self-reports.6 A study in older people in Neth-
erlands demonstrates that low continuity of healthcare is 
associated with a higher risk of mortality,61 emphasising 
the importance of a coherent patient medication infor-
mation system to ensure the rationality of prescriptions by 
physicians and the appropriateness of medication-taking 
behaviour of patients with chronic diseases.

Finally, there were also a group of patients who chose 
or were recommended to take alternative measures other 
than taking medications to control chronic diseases, such 
as applying therapeutic equipment, taking physical exer-
cise and controlling diet, which are collectively referred as 
medication substitute in this study. Most of these patients 
were patients with mild chronic diseases and medication 
treatment is not necessary for them. This finding served 
as an important reference to curb the phenomenon of 
polypharmacy since overprescribing has been regarded 
as a common cause of polypharmacy,20 considering that 
medication substitute for specific patients is a feasible 
solution to reduce polypharmacy.

Analysis on interpretative structural model
The prescription of physician (S7), one of the funda-
mental root factors, will affect the patient’s willingness of 
control of disease (S1) by affecting the patient’s percep-
tion of the economic risk (S3) of medication-taking 
behaviour, and ultimately affect the patient’s medication 
decision-making behaviour. Patients often had economic 
concerns about the prescriptions issued by physicians. 
For instance, in the interviews, some patients complained 
that hospitals focused too much on their economic bene-
fits and believed that the medications prescribed by physi-
cians were too expensive, which increased the patients’ 
perception of the economic risk of their medication-
taking behaviour, further discouraged the patient’s will-
ingness to control their diseases through medications 
and had an impact on the patients’ medication adher-
ence, which is consistent with the results of other relevant 
research.62 63 Another root factor is the patient’s percep-
tion of the time risk (S6), which affects the patient’s will-
ingness of control of disease (S1) by affecting the possible 
medication substitute (S10) and the patient’s perception 
of the economic risk (S3) of medication-taking behaviour, 
and ultimately affect the patient’s medication decision-
making behaviour. It was found in this study and other 
related studies that patients may find other medication 
substitutes because they think it takes too much time 
to take medications.64 Further, appropriate medica-
tion substitutes will increase patients’ perception of the 
economic risk of their medication-taking behaviour, 
and then reduce their willingness to control the disease 
through medications. The last root factor, subjective 
thought of patient (S9) will affect the patient’s willing-
ness of control of disease (S1) by affecting the patient’s 
perception of the physical risk (S4) of medication-taking 
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behaviour, and ultimately affect the patient’s medication 
decision-making behaviour. Specifically, all participants 
in the interviews mentioned that medications may have 
side effects. Patients’ subjective concerns about the side 
effects of medications increased patients’ perception of 
the physical risk of their medication-taking behaviour, 
and also reduced their willingness to control diseases 
through medications. Similar results have been found in 
other studies on medication adherence.65–67

It is worth noting that patient’s willingness to control 
diseases (S1) and desire to improve the quality of life (S2) 
have mutual effects, both of which belong to the medica-
tion benefit. For patients with chronic diseases, controlling 
diseases can improve the quality of life, and to improve 
the quality of life also means the control of diseases, the 
two complement each other. There are also interactions 
between the patient’s perception of the economic risk 
(S3) of medication-taking behaviour and the possible 
medication substitute (S10), suggesting that patients 
will make decision on medication substitutes according 
to their perceived economic risk of their medication-
taking behaviour. The existence of appropriate medi-
cation substitutes will in turn affect their perception of 
the economic risk of their medication-taking behaviour. 
In addition, the two influencing factors in the first level, 
the patient’s perception of the psychosocial risk (S5) of 
medication-taking behaviour and the medication recom-
mendation (S8) provided by others, are relatively isolated 
from other influencing factors, indicating that they lack 
interactions with other influencing factors and are not 
closely related to other influencing factors in the inter-
pretative structural model, although they can directly 
affect the final medication decision-making behaviour of 
patients with chronic diseases.

Limitations
All participants of the interview were born in China and 
this study was conducted in the context of the Chinese 
culture and health system, the findings of this study may 
not reflect the perspectives of patients and physicians 
from culturally diverse backgrounds. In addition, due 
to the long time required for in-depth interview and the 
sensitivity of the study subject, data could not be collected 
from those who declined participation and certain expe-
riences may not be reported by participants in the inter-
view. It is possible that the findings of the study are not 
transferable to other patients.

Conclusion
At present, the phenomenon of polypharmacy among 
patients with chronic diseases in China is prevalent. The 
causes of the medication decision-making behaviour of 
patients are complex, involving multiple influencing 
factors and different from each other in different popula-
tions. The focus of this study was to identify the influencing 
factors of the medication-taking behaviour in patients 
with chronic diseases, according to which, analyse the 
motivation of patients to take multiple medications, that 

is, polypharmacy. Based on the results of this study, the 
influencing factors of the medication-taking behaviour 
can be ultimately clustered into three aspects: medication 
benefit, medication risk and medication strategy. As to 
medication risk, the specific risks perceived by patients 
can be divided into four specific dimensions: economic 
risk, physical risk, psychosocial risk and time risk. All 
these influencing factors constitute the source of moti-
vation for patients with chronic diseases to take multiple 
medications.

Tackling the challenge of polypharmacy, further safety 
measures should be proposed based on such issues. For 
instance, to strengthen the education of medication 
knowledge among patients with chronic diseases, making 
patients perceive the potential risks of polypharmacy and 
stop taking multiple medications. In terms of medical 
service providers, corresponding regulations should be 
formulated, including the application of relevant criteria 
for evaluating the appropriateness of prescriptions to 
reduce misprescribing, and the improvement of the 
continuity of treatment for patients with chronic diseases 
to reduce overprescribing and so on.
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