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Is shared decision-making a determinant R

of polypharmacy in older patients with chronic
disease? A cross-sectional study in Hubei
Province, China
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Abstract

Background Shared decision-making(SDM) is recognized as an important means of managing polypharmacy
among older people with chronic diseases. However, no studies have quantitatively measured the effect of SDM on
polypharmacy. The objective of this study was to compare the impact of SDM and other factors on polypharmacy in
inpatients and community patients. Additionally, the study aimed to compare the impact of different decision types
on polypharmacy in community patients.

Methods This is a population-based multicenter retrospective study conducted in Hubei Province, China. A cluster
sampling approach was used to recruit 536 chronic disease inpatients from March to April 2019, and 849 community
patients were recruited from April to June 2021. Propensity score weighting was used to control the confounding
variables and determine the net effect of SDM on polypharmacy.

Results Among the 536 hospitalized patients, the prevalence of polypharmacy was 56.3%. A high level of SDM was
significantly associated with a lower risk of polypharmacy. Patients with chronic illnesses aged 76 years and older

and with an annual family income of 24,001-36,000 yuan were associated with a lower likelihood of polypharmacy

(p <0.05). Multimorbidity was often accompanied by the occurrence of multiple medication use. Among 849 commu-
nity patients, the prevalence of polypharmacy was 21.8%. Among types of decision-making, informed and paternal-
istic decision-making showed a higher likelihood of polypharmacy compared with shared decision-making (P <0.05).
Male, older patients over 76 years of age, urban residents, annual household income of 12,001-24,000 yuan, and
multimorbidity were associated with higher likelihood of polypharmacy (P < 0.05). Patients with an annual household
income of 24,001-36,000 yuan, 36,001 yuan or more, and good medication compliance showed a lower likelihood of
polypharmacy (P<0.05).

Conclusions The prevalence of polypharmacy is high among China’s older population with chronic disease who
should be paid more atthention by the healthcare providers. Additionaly, encouraging the patients’attendance in
SDM, reducing paternalistic and informed decision-making during prescribing, improving patient medication com-
pliance, and increasing the promotion and guidance of rational medication use for patients are essential to reduce
polypharmacy in Chinese chronic disease patients.
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Introduction

Under the influence of increasing life expectancy and
aging in China, chronic non-communicable diseases
have gradually being a major disease burden in China
[1]. Polypharmacy is a common condition and challenge
in managing patients with chronic diseases [2]. It occurs
when patients regularly take 5 or more medications
[3]. According to a research, the incidence of polyphar-
macy in patients with chronic kidney disease in Europe
is as high as 91% [4]. A cross-sectional study in China
has found that more than 75% of diabetes mellitus type
2(T2DM) patients were prescribed polypharmacy [5].
In some cases, polypharmacy is clinically considered
appropriate but inappropriate most of the time [6]. Drug-
drug interactions and drug-disease interactions caused
by polypharmacy have been shown to be the key factors
leading to a variety of adverse outcomes, such as mortal-
ity, adverse drug reactions, dysfunction, and prolonged
hospital stays [7]. Therefore, how to effectively govern
polypharmacy has become an urgent public health issue
(8].

Experts are actively looking for ways to manage poly-
pharmacy and its safety risks for patients. Shared deci-
sion-making (SDM) is a model for contemporary clinical
decision-making, identified by the American Institute
of Medicine as the key way incorporated into the UK’s
National Health System to improve healthcare quality
[9, 10]. Specifically, SDM refers to the process by which
medical staff and patients discuss the strengths and
weaknesses of various therapeutic regimens, consider the
patient’s values and preferences, and encourage patients
to participate in decision-making [11]. The traditional
clinical decision-making model includes three types:
paternalistic decision-making, informed decision-mak-
ing, and SDM [12]. Among them, paternalistic decision-
making is one of the important reasons for polypharmacy
[13]. It is because the clinicians were always lacking
of communication with patients before making clini-
cal decisions and cloud not fully take the patients’ per-
ceptions for treatment goals, medications, and chronic
diseases into account[14]. Some studies have shown
that SDM is associated with increased patients’ engage-
ment, satisfaction, compliance, and reduced hospitaliza-
tion rates [15]. Moreover, many studies have confirmed
the role of SDM in the management of various clinical
patients [16—18]. These studies suggest that SDM can
assist doctors and patients in selecting a more effective
treatment plan. Experts have reached a consensus that

SDM is an essential tool for managing polypharmacy in
patients with chronic illnesses [19]. However, there was
no quantitative measurement to calculate the impact of
SDM on polypharmacy.

To provide evidence that the net impact of SDM on
polypharmacy, this study conducted a cross-sectional
survey based on inpatients and community patients in
Hubei Province, China. Based on the requirements of
China’s "Basic Public Health Services", patients with
hypertension and diabetes are the main groups the pri-
mary care providers focus on [20]. The patients have
higher medication needs and potentially higher risk of
polypharmacy. Therefore, we will focus on diabetes and
hypertension in our community-based survey. The pur-
pose of this study was to compare the effects of SDM and
other factors on polypharmacy in inpatients and com-
munity patients. Also, to compare the impact of different
decision-making types on polypharmacy in community
patients. It aims to fill the gap in the relevant research
field and provide an empirical basis for the subsequent
formulation of interventions to reduce polypharmacy.

Methods

Study design and study site

This cross-sectional study was conducted by the clus-
ter sampling method from March to April 2019 for
inpatients and from April to June 2021 for community
patients in Hubei Province, China.

Study population

To collect data on inpatients, we first divided the 13
administrative districts in Wuhan City, Hubei Province,
China into lots, stirred them well, and then selected 8
administrative districts by simple random sampling. We
then randomly selected 8 hospitals from the tertiary hos-
pitals located in these administrative districts in the same
sampling method. Patients aged 66 years or older with at
least one chronic disease (e.g., hypertension, heart dis-
ease, and diabetes) who had been on daily medication
for 3 months or more were recruited to participate in the
survey. We ultimately collected 603 questionnaires from
inpatients, of which 536 were valid, with a valid response
rate of 88.9%.

Inclusion and exclusion cretieria

When collecting data on community patients. We
first distinguished between urban and rural areas in
Hubei Province, and then we followed the same simple
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randomization process described above and sampled 2
cities in each of them(in total of 4). We randomly sam-
pled 3 towns in each of the four cities, resulting in a total
of 12 towns. And each town needs to collect 100 patients
diagnosed with hypertension or diabetes, which can be
managed by primary health care providers. Community
patients’ inclusion criteria: 1) Patient age >65 years old;
2) Patients who meet the clinical diagnostic criteria for
chronic diseases; 3) Patients who have taken medicines
for a long time period of three months or more due to
chronic diseases; 4) Patients with clear consciousness
and can correctly express their wishes; 5) Patients with-
out mental and psychological diseases. Exclusion crite-
ria: 1) Patients with acute complications; 2) People who
have not taken the medications for more than 3 months.
A total of 858 participants participated in the survey, 9 of
whom were excluded due to lack of information, of which
849 were valid. Effective response rate was 98.9%.

Data collection tool

The paper version of the anonymous standardized struc-
ture questionnaire was used to collect data for this study.
Prior to the start of the survey, each patient is required to
complete an informed consent form or give verbal con-
sent to participate in the survey. The entries in the ques-
tionnaire include socio-demographic characteristics, i.e.,
gender, age, domicile, educational background, and fam-
ily annual income. Disease-related conditions include the
number of chronic diseases and medication compliance.
Because we assumed a high medication compliance for
inpatients, we investigated this variable in community
patients.

Measurement

Polypharmacy is defined as regularly taking 5 or more
medications [3]. Nutraceuticals are not included. In
hospitalized patients, the number of medications which
refers to the patient takes for the treatment in hospital.

We used the SDM-9 questionnaire to assess the level of
SDM [21]. Entries range in ratings from "0" to "5" with a
total score of 0—45 per participant, with a score conver-
sion range of 0—100 multiplied by 20/9. The level of SDM
for the respondent and the doctor was evaluated by using
the mean of the conversion scale score as the bounding
value. The overall Cronbach’a coefficient of the scale was
0.98.

We used the Control Preference Scale-Post (CPSpost)
to assess the type of decision-making in community
patients [22, 23], that is, the actual control of doctors and
patients over medical decisions. The types of decision-
making were divided into SDM, informed decision-mak-
ing, and paternalistic decision-making.
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Data analysis

A descriptive analysis of sample characteristics was per-
formed on the Statistical Analysis System (SAS) version
9.4 for Windows (SAS Institute Inc., Cary, NC, USA), and
the other statistical analyses were performed on R Com-
mander Version 4.04. The Pearson’s y2 test was used to
conduct descriptive analyses of sociodemographic char-
acteristics and disease-related factors in different polyp-
harmacy status groups, as well as the differences between
the underlying conditions of inpatients and community
patients. In addition, the correlation between SDM and
polypharmacy was explored by PSW (propensity-score
weighting), and the OR (odds ratio) and 95% CI (confi-
dence interval) of the variables were reported. Finally, a
marginal effect analysis was performed for each variable.
All analyses were conducted at the 0.05 level of statistical
significance.

Results

1. Characteristics of participants and single-factor anal-
ysis

This study surveyed older people with chronic dis-
eases who are prone to accessing polypharmacy in
Hubei Province, China. Table 1 shows the differences in
demographic characteristics between the groups defined
by polypharamcy among inpatients and community
patients.

Among inpatients, up to 56.3% reported polyphar-
macy. Less than half of the patients reported high lev-
els of SDM. 60.5% of inpatients were female. More than
half of patients were between 66 and 75 years old. Long-
term urban residents accounted for 3/4 of the patients.
57.3% of the hospitalized patients had 3 or more chronic
diseases.

Among the community patients, 21.8% of patients
reported polypharmacy. Only 34.0% patients had high
levels SDM. The vast majority of patients reported a
predominance of paternalistic decision making when
receiving medical care (59.7%), followed by informed
decision making (35.0%). SDM was reported by only
5.3% of patients. The majority of participants were female
(58.4%). The vast majority of patients were distributed
between 66 and 75 years of age (87.2%), with a predomi-
nantly urban population (58.0%). Nearly half of commu-
nity patients had only primary school education or less
(47.9%), and more than half of patients had an annual
family income of more than 36,000yuan. In addition,
28.9% of patients had 3 or more diseases and 62.4% had
good medication compliance.
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Table 1 Characteristics of participants and prevalence of polypharmacy among inpatients and community patients
Variables Inpatients Community patients
n % polypharmacy P-value n % Polypharmacy P-value
Yes No Yes No
n % n % n % n %
Total 536 100 302 563 234 437 849 1000 185 218 664 782
Gender 0.089 0.856
male 212 395 129 427 83 3547 353 416 78 422 275 414
female 324 605 173 573 151 64.53 496 584 107 578 389 586
Age 0.382 0.022
66-75 284 530 155 513 129 551 740 872 152 822 588 886
>76 252 470 147 487 105 449 109 128 33 178 76 114
Domicile 0.088 0.069
Urban 402 250 235 778 167 286 492 580 118 638 374 563
Rural 134 750 67 22.2 67 714 357 420 67 362 290 437
Education 0.750 0.229
Primary school and below 183 341 104 344 79 338 407 479 83 449 324 488
Junior high school 163 304 87 28.8 76 325 246 290 56 303 190 286
Senior high school and above 190 355 111 3675 79 337 196 231 46 249 150 226
Family annual income/yuan 0.135 0.354
<12,000 60 1.2 37 122 23 9.8 257 303 48 260 209 315
12,0001-24,000 45 84 23 76 22 94 60 71 20 108 40 6.0
24,001-36,000 95 17.7 31 103 64 274 95 112 16 87 79 1.9
>36,001 336 627 211 699 125 534 437 515 101 546 336 506
Number of chronic diseases <0.001 <0.001
1 disease 79 147 27 89 52 22.2 333 392 19 103 314 473
2 diseases 150 280 72 238 78 333 271 319 40 216 231 348
3 diseases and above 307 573 203 672 104 444 245 289 126 68.1 19 179
Compliance - 0.004
Yes - - - - - - 530 624 99 535 431 64.9
No - - - - - - 319 376 86 465 233 351
SDM 0.943 0.996
Low 289 539 176 583 113 483 560 660 122 659 438 660
High 247 46.1 126 417 121 517 289 340 63 34.1 226 340
Type of Decision-Making - 0457
Informed - - - - - - 297 350 63 341 234 352
SDM - - - - - - 45 53 8 43 37 56
Paternalistic - - - - - - 507 597 114 616 393 592

SDM Shared decision making

2. Results of propensity score weighting(PSW)

The standardized mean difference was used to assess
the balance of variables between the experimental and
control groups before and after weighting, and a thresh-
old value of 0.20 was set. If the weighted standardized
mean difference was greater than 0.2, there was no bal-
ance. As shown in Table 2, two variables, level of SDM
and type of decision-making, were added to the regres-
sion equations, respectively. Controlling for other

variables that remained unchanged. After the propensity
score weighting (PSW), the covariates with large devia-
tions in the original data were balanced and the overall
distribution of the data was much more balanced than
before.

Table 3 shows the results of PSW in inpatients. It is
noteworthy that a high level of SDM were less likely to
have polypharmacy (OR=0.64, 95% CI: 0.44-0.94). In
addition, older patients over 75 years of age (OR=1.57,
95% CL 1.06-2.34), with 2 diseases (OR=1.87, 95%
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Table 2 The standardized mean difference of each covariable before and after weighting

Variable Standardized mean difference

Inpatients Community patients

Level of SDM Level of SDM Type of decision-making

Before weight After weight Before weight After weight Before weight After weight
Gender 0.15 -0.04 0.02 -0.01 0.29 0.00
Age 0.08 -0.03 0.18 -0.02 0.12 0.14
Domicile 0.15 0.03 0.15 0.02 0.28 0.06
Education 0.03 0.05 0.10 -0.04 0.19 0.15
Family annual income 0.13 0.00 0.07 -0.05 0.12 0.1
Number of chronic diseases 0.50 0.00 1.22 0.00 0.31 0.06
Compliance - - -0.23 -0.05 0.55 0.09

Table 3 Multivatiable logistic regression of factors
polypharmacy

associated with polypharmacy in inpatients after PSW and effect of SDM on

OR(95%Cl) Marginal Effects P-value
(95% CI)

SDM (ref =Low)

High 0.64 (0.44-0.94) -0.09 (-0.17--0.01) 0.022
Gender (ref =Female)

Male 144 (0.97-2.13) 0.08 (0.00-0.16) 0.072
Age (ref =66-75)

>76 1.57 (1.06-2.34) 0.09 (0.01-0.18) 0.026
Domicile (ref =Rural)

Urban 1.35(0.86-2.12) 0.06 (-0.03-0.16) 0.189
Education (ref =Primary School and Below)

Junior high school 0.95 (0.59-1.54) -0.01 (-0.11-0.09) 0.841

Senior high school and above 0.77 (0.48-1.23) -0.05 (-0.15- 0.04) 0.282
Family annual income/yuan (ref = ~ 12,000)

12,0001-24,000 0.57 (0.25-1.30) -0.12 (-0.30- 0.06) 0.181

24,001-36,000 0.22 (0.10-0.45) -0.33 (-0.48--0.18) <0.001

36,001 ~ 0.89 (0.47-1.66) -0.02 (-0.15-0.11) 0.727
Number of chronic disease (ref=1 disease)

2 diseases 1.87(1.04-3.42) 0.14(0.01- 0.26) 0.039

3 diseases and above 457 (2.63-8.11) 0.33(0.22-045) <0.001

SDM Shared decision making

CI=1.04-3.42) and 3 or more diseases (OR=4.57, 95%
CI=2.63-8.11) were more likely to have polypharmacy.
Tables 4 and 5 demonstrate the results of the logistic
regression after PSW among community patients. The
results in Table 4 show that the level of SDM among
community patients was not significantly associated with
the occurrence of polypharmacy. Patients from urban
areas (OR=2.28, 95%CI=1.29-4.11), patients with an
annual family income of 12,001-24,000 yuan (OR=2.34,
95%CI=1.10-4.90), patients with 2 diseases (OR=3.09,

95%CI=1.75-5.64) and 3 or more diseases (OR =22.40,
95%CI=13.07-40.34) were more likely to develop
polypharmacy.

The results in Table 5 show that among commu-
nity patients, informed decision-making (OR=2.14,
95% CI=1.46-3.17) and paternalistic decision-making
(OR=2.43, 95% CI=1.66-3.59) were associated with
higher risk of polypharmacy compared to SDM. In addi-
tion, male patients (OR=1.37, 95% CI=1.03-1.83),
older patients aged 76 years or older (OR=, 95% CI=),
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Table 4 Multivatiable logistic regression of factors associated with polypharmacy in community patients after PSW and effect of SDM

on polypharmacy

Variables OR (95%Cl) Marginal Effects (95% Cl) P-value
SDM (ref =Low)

High 092 (0.61-1.38) -0.01 (-0.06-0.04) 0.722
Gender (ref =Female)

Male 1.26 (0.84-1.89) 0.03 (-0.03-0.08) 0.264
Age (ref =66-75)

>76 1.55 (0.89-2.66) 0.06 (-0.02-0.13) 0.115
Domicile (ref =Rural)

Urban 2.28(1.29-4.11) 0.10 (0.03-0.17) 0.005
Education (ref =Primary School and Below)

Junior high school 1.14 (0.68-1.91) 0.02 (-0.05-0.08) 0610

Senior high school and above 1.29 (0.70-2.39) 0.03 (-0.05-0.11) 0415
Family annual income/yuan (ref = ~12,000)

12,0001-24,000 2.34(1.10-4.90) 0.12 (0.01-0.24) 0.025

24,001-36,000 0.54 (0.25-1.15) -0.07 (-0.15-0.02) 0.117

36,001 ~ 0.88 (0.49-1.60) -0.02 (-0.09-0.06) 0679
Compliance (ref=No)

Yes 0.79 (0.54-1.17) -0.03 (-0.08-0.02) 0.242
Number of chronic disease (ref=1 disease)

2 diseases 3.09 (1.75-5.64) 0.09 (0.05-0.14) <0.001

3 diseases and above 2240 (13.07-40.34) 0.48 (0.41-0.54) <0.001

SDM Shared decision making

Table 5 Multivatiable logistic regression of factors associated with polypharmacy in community patients after PSW and effect of type

of decision-making on polypharmacy

Variables OR (95%Cl) Marginal Effects (95% Cl) P-value
Type of Decision-Making (ref = SDM)

Informed 2.14(146-3.17) 0.08 (0.04-0.12) <0.001

Paternalistic 243 (1.66-3.59) 0.09 (0.06-0.13) <0.001
Gender (ref =Female)

Male 1.37(1.03-1.83) 0.04 (0.00-0.07) 0.028
Age (ref =66-75)

>76 1.59 (1.07-2.35) 0.06 (0.00-0.11) 0.020
Domicile (ref =Rural)

Urban 2.94(1.97-4.44) 0.12(0.08-0.17) <0.001
Education (ref =Primary School and Below)

Junior high school 1.17(0.82-1.66) 0.02 (-0.02-0.06) 0.385

Senior high school and above 1.30(0.85-2.01) 0.03 (-0.02-0.08) 0.228
Family annual income/yuan (ref = ~ 12,000)

12,0001-24,000 2.08(1.20-3.56) 0.10 (0.02-0.18) 0.008

24,001-36,000 042 (0.24-0.71) -0.10 (-0.15--0.04) 0.001

36,001 ~ 0.66 (0.45-0.99) -0.05 (-0.10- 0.00) 0.044
Compliance (ref=No)

Yes 0.57 (0.44-0.74) -0.07 (-0.10- -0.04) <0.001
Number of chronic disease (ref =1 disease)

2 diseases 3.17(213-4.79) 0.09 (0.06-0.12) <0.001

3 diseases and above 2746 (18.73-41.23) 049 (0.44-0.53) <0.001

SDM Shared decision making
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patients in urban areas (OR=2.94, 95% CI=1.97-4.44),
patients with annual family income of 12,000—24,000
yuan (OR=2.08, 95% CI=1.20- 3.56), and patients with
2 diseases (OR=3.17, 95% CI=2.13-4.79) and 3 or
more diseases (OR=27.46, 95% CI=18.73-41.23) were
more likely to develop polypharmacy. Patients with a
family income of 24,001-36,000 yuan(OR=0.42, 95%
CI1=0.24-0.71) and 360,000 yuan or more (OR=0.66,
95% CI=0.45-0.99), and high medication compliance
(OR=0.57, 95% CI=0.44-0.74) were less likely to have
polypharmacy.

Discussion

We counted the prevalence of polypharmacy in older
people hospitalized patients and community patients in
China. Also, we analyzed the relationship between the
level of SDM and different types of decision-making and
polypharmacy. We found a prominent prevalence of poly-
pharmacy in China, with about 56.3% of inpatients and
21.8% of community patients receiving polypharmacy,
respectively. Besides, higher SDM level was significantly
associated with lower risk of polypharmacy (OR=0.64,
95% CI: 0.44-0.94). In the community, informed deci-
sion-making(OR=2.14, 95% CI=1.46-3.17) and pater-
nalistic decision-making (OR=2.43, 95% CI=1.66—3.59)
are more likely to occur with polypharmacy compared
with SDM.

The prevalence of polypharmacy in community
patients reported in this study (21.8%) was lower than
that in other studies. A national cohort study conducted
by Tae et al. in South Korea reported a 46.6% prevalence
of polypharmacy [24]. In a community-based cohort
study conducted by Shahar et al. in the southern United
States, 57% of residents reported polypharmacy [25]. The
prevalence reported in this study is much lower than
those of other studies, which may be related to the differ-
ent composition of the types of participants in the sam-
ple. 51.7% of patients in our study were from rural areas,
compared to only 13.7% of rural patients in Tae’s study
[24]. The higher risk of polypharmacy among urban resi-
dents was also confirmed in the PSW results of commu-
nity patients. The reason might be that compared with
patients living in urban areas for a long time, the eco-
nomic level of rural patients is lower, and the proportion
of affordable drugs to rural residents is lower [26]. Poly-
pharmacy will increase the cost of medicine for patients.
In addition, easier access to medicine in urban areas is
also a possible reason. For urban dwellers, the conveni-
ence of pharmacies increases their chances of developing
self-medication behaviors.

At the same time, we speculate that the reason why
the prevalence of polypharmacy in community patients
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(21.8%) is lower than that of hospitalized patients (53.6%)
might be related to poor drug adherence in patients.
37.6% of community patients reduced medications dur-
ing treatment. Studies have shown that forgetfulness due
to aging, lack of understanding, physical problems and
overly complex treatment regimens might cause patients
to inadvertently disobey medical advices. [27, 28]. This
can be avoided in inpatients with the help of nursing staff.
Secondly, it might also because patients take self-medica-
tion based on empiricism, freely choosing the type and
number of medications to take [29]. Compared to com-
munity patients, inpatients may have a greater need for
medication to manage their condition. Moreover, they
are not likely to reduce their medications arbitrarily
under the supervision of healthcare professionals. There-
fore, inpatients are more likely to have polypharmacy.

In our results, the prevalence of a high level of SDM
was 46.1% and 34.0% in inpatients and community
patients, respectively. SDM was more common among
inpatients, which might be related to the higher oppor-
tunities for physician—patient communication during
hospitalization. For example, physicians need to know all
aspects of the patient’s condition in-depth during hospi-
talization to complete the medical record, and they need
to be constantly aware of the patient’s condition and feel-
ings during physician rounding [30]. The proximity of the
patient’s room to the physician’s office makes it easier to
approach the physician to ask questions about the treat-
ment plan. These create a better atmosphere for SDM.
Community patients lack this advantage.

We found that inpatients with a higher SDM had
a lower prevalence of polypharmacy compared with
patients with a lower level of SDM. A review of Peron
et al. of the management of T2DM patients reveals that
SDM can help provide more goal-oriented care [31].
Modern medicine is shifting from the traditional pater-
nalistic decision-making model to a SDM model in which
expertise flows in both directions. For medical staff, they
can not only rationally choose evidence-based informa-
tion but also reduce the occurrence of repeated prescrip-
tions [9, 32]. Patients will have a clearer understanding
of their medication regimen, so that they can give timely
feedback on their needs to the doctors, whether they
what to give up or continue treatment [31]. This might
allow doctors to reduce unnecessary medication pre-
scriptions. In community patients, this study did not find
a relationship between SDM and polypharmacy, which
might be due to the fact that most community patients
are in a state of good disease control and the probability
of polypharmacy is low.

This study found that among the three major decision-
making types, both informed decision making and pater-
nalistic decision making were associated with a higher
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risk of polypharmacy among patients in the commu-
nity compared to SDM. The results of marginal effects
analysis also confirmed that these two decision-making
types explained 8% (95% CI: 0.04—0.14) and 9% (95% CI:
0.06-0.13) of the risk of polypharmacy, respectively. We
suggest that one possible explanation for the greater risk
of polypharmacy with informed decision-making is that
patients do not have an adequate background knowledge
base in medicine. Informed decision-making is more
often based on the patient’s empiricism. This might lead
to incidents such as repeated prescriptions and unrea-
sonable self-medication. Paternalistic decision-making
was the most dominant form of decision-making in the
past, where the physician was seen as an authority figure
and dominated the choice of treatment options while the
patient cooperated with the treatment [13]. However,
in the last 20 years there has been a general consensus
worldwide that SDM should gradually replace paternal-
istic decision-making [33]. This is because in the context
of paternalistic decision-making, the core of the physi-
cian’s work is to treat the current disease. However, in
the actual visit, due to the increasing complexity of health
care, physicians need to meet more of the patient’s needs,
which includes diagnostic uncertainty prior to effective
treatment planning, and to monitor or stop previously
inappropriate medications. Rather than standardizing
treatment for a disease, physicians must understand the
patient’s perception of the disease and treatment expec-
tations in order to develop a personalized plan of care
that addresses the patient’s critical issues. In contrast to
informed and paternalistic decision-making, SDM pro-
vides the physician with the background knowledge and
understanding of the patient’s existing medication regi-
men, while also taking into account the patient’s own
needs. Therefore, SDM can help both physicians and
patients make mutually satisfactory treatment plans that
strike a balance between aggressive treatment of disease
and avoidance of causing drug-related harm in polyphar-
macy [34].

There is also a relationship between gender and the
occurrence of polypharmacy. This study shows that men
in wards have a higher risk of polypharmacy. A cross-sec-
tional study in Europe showed that among patients with
chronic diseases over the age of 80, men were more likely
to have polypharmacy [35]. On the one hand, this might
be related to the higher number of chronic diseases in
older people. On the other hand, when symptoms of the
disease appear, men often choose to ignore them. And
when they have to be treated, the condition often needs
to be controlled with more drugs [36].

In addition, our study showed that an annual family
income of 12,001-24,000 yuan (in the low to moderate
income group in this study) was associated with a higher
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risk of polypharmacy. In contrast, patients with annual
family incomes of 24,001-36,000 yuan (middle to high
income group) and 36,000 yuan or more (high income
groups) were less likely to experience SDM than those in
the low-income group (0-12,000 yuan). The latter result
is consistent with the conclusions of a cohort study in
Denmark [37]. Conversely, a study has also reported a
correlation between high-income chronic disease patient
groups and a higher prevalence of SDM [38]. This dis-
crepancy between the findings might stem from differ-
ences in educational attainment, health literacy, and
other characteristics of different income groups. There-
fore, further research is needed to explore the relation-
ship between income and SDM.

In community patients, the higher the adherence, the
lower the likelihood of multiple medication use occur-
ring. In previous studies, several studies have confirmed
the relationship between multiple medication use and
adherence, and similar conclusions were obtained to
our study [28]. Previous studies have suggested that
an increase in the number of prescribed medications
and complexity of treatment regimens can exacerbate
patients’ difficulties in taking their medications, resulting
in lower medication adherence [39]. As the present study
was only cross-sectional, we could only confirm the asso-
ciation between adherence and multiple medication use,
but not further the sequence between the two.

The occurrence of polypharmacy is often co-existent
with multimorbidity [6]. This has been recognized by
the academic community, and our research once again
provides proof of this idea. It is worth mentioning that
our study shows that polypharmacy shows an exponen-
tial growth trend as the disease increases. The results
of the marginal effects showed that when the number
of diseases increased from 1 to 3 or more, the marginal
effect increased by 37% (the probability of polypharmacy
increased by 37%) in inpatients and increased by 0.44
(the probability of polypharmacy increased by 44%) in
community patients.

Limitations

Our study still has certain limitations. Firstly, there is a
limitation with the definition. When we defined polyp-
harmacy, this study only considered quantity (>5) and
did not consider the possible rational use of it. However,
our research still reflects the fact that the prevalence of
polypharmacy in patients with chronic diseases in China
is still high.

The next limitation is representativeness and accu-
racy. As the survey was conducted in only one province,
its findings may not be applicable to other regions of
China. To overcome the limitations of the study, future
studies could be conducted in various regions of China
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to better understand the prevalence of polypharmacy
and the impact of SDM nationwide. Additionally, the
results of this study were based on patients’ self-reported
medication use, which may be influenced by recall bias.
Objective measures, such as pharmacy records, could be
used in the future to track medication use and reduce the
effect of recall bias on the results.

Finally, there are limitations in the study design sec-
tion. Although we attempted to explore the role of SDM
in polypharmacy in different populations by compar-
ing the differences between inpatients and community
patients, the principles cannot be further clarified due to
the insufficient variables included in the study. However,
our results suggest that SDM can have different effects
in different populations. In addition, this study did not
examine the quality of SDM or the specific techniques
used, which may have influenced the results. To address
this issue, future studies could use validated measures
to assess the quality of SDM and evaluate how different
SDM techniques affect polypharmacy. Furthermore, this
study did not investigate the potential adverse effects of
polypharmacy, which should be refined in future stud-
ies to help understand the risks associated with the con-
sumption of polypharmacy.

Conclusions

In short, the prevalence of polypharmacy in older
patients with chronic diseases remains high in China,
especially among inpatients. In the future management
of patients with chronic diseases, we suggest that health-
care providers pay more attention to key populations,
encourage patients to participate in SDM at the time of
consultation, and reduce paternalistic and informed deci-
sion-making in the prescription process to seek the best
treatment options for chronic disease management. In
addition, measures should be taken to improve patients’
medication compliance and increase the promotion and
guidance of rational medication use for patients in urban
areas. The above measures are essential to reduce polyp-
harmacy in Chinese patients with chronic diseases.
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