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Abstract
Background Self-treatment is a common and widespread behaviour, of which the risks are multiplied in old age. However, the determinants of self-treatment
among elders in the current rural China remain unclear. This study aims to explore the determinants of self-treatment among elders in rural China, focusing on
context-speci�c and multi-dimensional factors. Methods Based on a multi-stage strati�ed random sampling method, a cross-sectional household survey was
conducted among 30 villages in Sinan County, Guizhou Province in western China. Data were collected through a self-administered questionnaire on the
healthcare needs of residents. The analysis was restricted to elders who reported illness within the last 2 weeks, and the �nal sample size was 338
(individuals). Pearson’s chi-squared test and binary logistic regression analysis were performed among the whole sample group and four subgroups. Results
Approximately 25.94% of the 1303 elders reported illness within the last 2 weeks, of whom 34.4% indicated self-treatment. The variables independently
associated with a greater probability of self-treatment in the whole sample group were better health status, no recent alcohol consumption and no utilisation
of family practice services; the same predictors were found in the subgroup of elders with chronic diseases. No signi�cant predictors were found in the
subgroup of elders without chronic diseases. Empty-nest elders with higher a�nity to traditional Chinese medicine (TCM) and drinking alcohol recently were
less likely to self-treat. Non-empty-nest elders who were no less than 75 years old and at better health status were more likely to self-treat. Conclusion Better
health status, no recent alcohol consumption and no utilisation of family practice are associated with self-treatment among rural elders. Advanced age and
self-care habits in TCM also play roles in some subgroups. Deeper understanding of the self-treatment behaviour among rural elders may provide insights for
developing improvement strategies of the family practice system in China.

Background
Progressive aging has raised a great challenge to the healthcare system in many countries. As the WHO advocated, the fragmented healthcare systems need
to be transformed to provide integrated healthcare services to respond to the needs of the elderly. Some developed countries, such as the UK, Australia and
Canada, have established relatively complete healthcare delivery systems for the elderly [1]. However, the availability of affordable and convenient medical
care to elders in low and middle income countries (LMICs) is still far from being satisfactory [2]. Costly medical expense, inconvenience to medical visit,
distrust on the healthcare system and other social changes lead to the non-use of health services or self-treatment behaviour of the elderly [3-5]. Due to the
increasing drug availability and the permissive regulation of drug retailing, the latter choice is more common in LMICs [6].

Self-treatment is highly prevalent among the elderly in some countries. A systematic review revealed that the prevalence of self-medication among elders
varies from 20% to 60% in most studies [7]. The data of the China National Health Survey (CNHS) in 2013 suggested that the prevalence of self-treatment
among the elderly is 44.2%, with a slight difference between urban (43.1%) and rural (45.8%) areas [6]. Although self-treatment can increase the individuals’
availability of medical help and reduce the pressure on the healthcare system, several risks are involved in self-treatment, such as incorrect self-diagnosis,
delays in seeking for professional help and adverse drug reactions (ADR) due to the inappropriate use of medicine [8, 9]. Some previous studies have shown
that elders are at higher risk for illness than other age groups; thus, elders are also prone to greater consumption of drugs and higher risk of inappropriate drug
use [10], which may result in serious ADRs due to age-related changes in the pharmacokinetics and pharmacodynamics of drugs [11]. Therefore, in-depth
studies on the self-treatment issue of elders must be conducted to deepen the understandings of their health-seeking pattern and thus shed lights on the
improvement of the primary care system in rural China.

An o�cial or agreed de�nition of ‘self-treatment’ is still lacking worldwide. The CNHS de�nes ‘self-treatment’ as ‘taking some drugs and/or other remedies, or
having a massage and/or physiotherapy rather than visiting a physician when experiencing symptoms or complaints during the two-week period preceding
the survey’ [12]. In a previous study of self-treatment in central China, self-treatment refers to ‘the scenario where a person uses unprescribed drugs or other
approaches to cope with illness conditions’ [13]. Referring to the previous study, self-treatment is de�ned in this article as ‘taking unprescribed drugs and/or
other approaches to cope with the symptoms or complaints during the two-week period preceding the survey’, including self-treating with self-diagnosis and
with the previous diagnosis of professionals. The concept of self-treatment differs from those of self-medicine and self-care. According to the WHO, self-
medicine only refers to the use of medicine by individuals to treat self-recognised illness or symptoms, whereas self-care is a broader concept that refers to the
practices of individuals to maintain health and prevent or deal with illness, encompassing hygiene, nutrition, lifestyle, environmental factors, socioeconomic
factors and self-medication [14].

Previous studies have examined the potential determinants of self-medication and self-treatment behaviour among the elderly. Female sex, visits to
pharmacists, depression, functional dependency, recent hospitalisation, oral pain and restriction of physical inactivity are positively associated with self-
medication, whereas medical appointments, married status, use of health services, satisfaction with living arrangement, living in institutional settings and
private health plans are negatively related to the choice of self-medication [7]. Long-term illness is broadly proven to be associated with the higher possibility
to self-medication [15] or self-treatment [12]. However, the factors examined in studies with Chinese settings mostly included the socio-demographic
characteristics and health status of individuals, and the roles of the factors of the health-care delivery system and the social changes [5] were rarely given
attention. This knowledge gap may result in an incomprehensive understanding of the mechanisms underlying the self-treatment behaviour of the elderly in
China. The decision to self-treat involves an interaction between internal dynamic and external strengthening mechanisms, including individual, household,
accessibility and medical insurance system factors [12], which need to be further explored and veri�ed in the speci�c and typical context of rural China.

According to the literature review, several factors in the setting of rural China may contribute to the better understanding of the knowledge gaps mentioned
above, which have been scarcely discussed in previous studies. Firstly, the condition of the family practice system may in�uence the rural elders’ health-
seeking behaviour, including resorting to self-treatment. The family practice contract service has been implemented in China in the new round of the
healthcare reform since 2009, aiming to build a closer relationship between the residents and family practice physicians, which would help doctors improve
the e�cacy and comprehensiveness of primary care services [16]. However, the effect of the family practice on the residents’ health-seeking behaviour in
China has not been fully explored yet. Secondly, as for the social changes, China is experiencing rapid aging and urbanisation, and the number of empty-nest
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elders who are living away from their children is increasing in rural areas. The impact of family caregivers on the care of the elderly as well as the elders’
medical decision-making has been well documented [17-20]. A study on the empty-nest elderly in China indicated that empty-nest seniors have a higher non-
use rate of healthcare services than non-empty-nest ones [21]. The empty-nest effect on the elders’ self-treatment remains unknown. Thirdly, the role of
traditional Chinese Medicine (TCM) is worthy of attention. TCM is prevalent in almost all ethnic Chinese societies, and the TCM theory is often used to guide
self-care practices in the daily life of Chinese people [22]. However, not only the research published in English but also the papers in Chinese present a serious
shortage of discussion on the self-treatment issue from the perspective of TCM [23].

In this study, we explored the factors associated with self-treatment among the elderly using the results of a household survey conducted in a poor county in
western rural China. The variables related to the knowledge gaps mentioned above were considered in the study design, which distinguishes this study from
previous ones. Considering that the long-term illness [24, 25] and condition of the caregivers [19] may in�uence the elders’ health-seeking pattern and decision-
making on the self-treatment, we conducted the analysis separately in the whole sample group and four subgroups (i.e. elders with chronic diseases, elders
without chronic diseases, empty-nest elders and non-empty-nest elders). A comprehensive understanding of the self-treatment issue among the different
population groups is crucial to discovering not only the potential vulnerable groups who may be at higher risk of inequality to health service access [21], but
also the service gaps [12] in the present primary care system. These �ndings will be constructive for the improvement of the healthcare delivery system for the
elderly.

Methods

Study design and population
This study was based on the data from a national survey to assess the residents’ healthcare needs, which is a part of a joint multi-agent study on the issue of
capacity-building of the primary care system in China. The national household survey of the residents’ healthcare need assessment was conducted in four
counties/districts across China, including the two districts in urban area (Futian in eastern China, Xiling in central China) and two counties in rural area
(Dangyang in middle China, Sinan in western China). The data collected in Sinan, an impoverished county in western China, were analysed in this article. The
household survey in Sinan was conducted in July, 2018. A multi-stage strati�ed random sample was drawn to conduct one-to-one interviews. A sample of
3983 individuals in 1355 households in 30 villages was selected in Sinan. Our analysis was restricted to the population of the elderly (no less than 60 years
old) who reported the presence of illness during the two-week period before they were interviewed. The �nal sample size was 338 (individuals).

This study was approved by the Ethics Committee of Tongji Medical Collage, Huazhong University of Science and Technology (IORG No: IORG0003571).

Materials and variables
Data were collected through household–individual combined questionnaires, including basic information of families, individual demographic background,
health condition, health habits, healthcare seeking behaviour and utilisation of family practice. To identify individuals’ self-treatment behaviour, we used the
following questions from the questionnaires: ‘How did you treat your illness in the past 2 weeks?’ The response options were: 1) self-treatment (self-medicine
or other approaches); 2) outpatient visit; 3) hospitalisation; 4) no treatment; 5) under treatment with doctors' instruction. The �rst choice was considered as
‘self-treatment’. Thus, a new dependent variable was created to determine if a person practises self-treatment (self-treatment versus non-self-treatment).

We used the factors of socio-demographic status, health status and health habits to describe the individual characteristics. All socio-demographic variables
were dichotomised, including (1) gender (male and female), (2) age (60–74 or ≥75), (3) in poverty (yes or no), (4) illiteracy (yes or no) and (5) the condition of
family caregivers (empty-nest or non-empty-nest). The identi�cation system of the poor families is well-developed and strict in the welfare system in China
[26]. Thus, we considered those recognised as ‘poor family’ by the o�cials under poverty population. Empty-nest elders refer to those who live alone (empty-
nest singles) or with a spouse (empty-nest couples) [21]. The EQ-5D-3L (three-level EuroQol �ve-dimensions) instrument was applied to access the
respondents’ health status. Time trade-off (TTO) values were calculated to quantify the subjects’ health status according to the model for Chinese people [27].
The TTO values ranged from –0.149 to 1, and higher values represent better health status. Suffering from chronic diseases or multiple morbidities was also
used as a variable to describe the elders’ health condition. Variables of health habits include (1) self-care in TCM (yes or no) and (2) recent alcohol
consumption (yes or no). Self-care in TCM includes massaging, emotional therapy, dietary supplement usage, traditional sports therapy and other
supplementary approaches to remain healthy in daily life as the philosophy of TCM suggests [28]. Recent alcohol consumption refers to drinking alcohol at
least once a week in the previous 6 months and more. Variables of the healthcare delivery system include (1) distance to the nearest medical institution (<1,
2–3, >3 km) and (2) utilisation of family practice services (yes or no). The utilisation of family practice services refers to the fact that the elders who had
signed the contracts with the family doctors in the local primary care system have used one or more services in the contracts.

Other information, such as the self-treated diseases and the untreated rates, were also collected in this study, which will be given a descriptive analysis in this
article.

Statistical analysis
Rates of self-treatment were calculated for each of the classi�ed variables in the whole sample group and four subgroups. Statistical analysis was carried out
using the Pearson’s Chi-square test. Logistic regression analysis was conducted to estimate the independent effect of each of these variables on self-
treatment, and the p-value, adjusted odds ratios and 95% con�dence interval (95% CI) were reported. Five regression models were generated and analysed, one
for the whole sample group and four for each of the elder subgroups. Data were analysed using Stata version 14.0. Statistical signi�cance was set at P < 0.05.



Page 4/11

Results
Approximately 25.9% of the 1303 elders reported the presence of illness within the past 2 weeks before the investigation, of whom 34.4% reported self-
treatment behaviour. In addition, the rate of untreated cases was 5%. The most common self-treated illnesses included cold, hypertension, intervertebral disk
disease and unknown illness (symptoms or discomfort of which the diagnosis or reasons remain unknown), of which the rates of self-treatment were 41.6%,
24.0%, 27.9% and 55.0%, respectively.

Factors associated with self-treatment

Bivariate analysis
The results of the bivariate analysis are presented in Table 1. In the whole sample group, an association was found between self-treatment and most of the
variables. The female elders were more likely to self-treat their illness (41.5% of females; 30.0% of males; p=0.029). The population groups of lower proportion
of self-treatment included elders in poverty (27.2% vs. 39.7%; p=0.028), elders with chronic disease (32.7% vs. 45.5%; p=0.032) or multiple morbidities (24.7%
vs. 39.4%; p=0.018), elders with recent alcohol consumption (19.7% vs. 39.7%; p=0.002) and elders who utilise family practice services (30.4% vs. 41.4%;
p=0.037).

However, when the data were divided into different subgroups, the variables with signi�cant differences in rates of self-treatment varied between groups. No
signi�cant determinants were observed in the subgroup of the elders without chronic diseases. As for the elders with chronic diseases, the proportion of
people who self-treated was lower in those who lived in a poor family (23.8% vs. 36.5%; p=0.045), liked self-care in TCM (28.4% vs. 41.8%; p=0.036), consumed
alcohol recently (18.2% vs. 36.5%; p=0.011) or utilised family practice services (26.8% vs. 38.7%; p=0.047). In the subgroup of non-empty-nest elders, those
who were no less 75 years old were more likely to self-treat than those of 60–74 years old (57.1% vs. 31.9%, p=0.006). The non-empty-nest elders who
consumed alcohol recently reported a lower rate of self-treatment than their counterpart (22.2% vs. 40.1%, p=0.046). In the subgroup of empty-nest elders, the
proportion of elders who self-treated was lower in those with chronic diseases than their counterpart (29.5% vs. 48.9%; p=0.021). Those empty-nest-elders with
the habits of self-care in TCM (29.1% vs. 46.3%; p=0.032) or drinking alcohol recently (17.1% vs. 39.2%; p=0.016) were also less likely to self-treat.

Logistic regression
Eleven study variables, including the TTO values of the EQ-5D-3L instrument, were introduced into the logistic models (Table 2). Five regression models were
generated according to the subgroup categories, whereas the model for the elders without chronic disease failed with no signi�cant predictors (P=0.763).

In the model for the whole sample, the variables which were independently and signi�cantly associated with a high probability of self-treatment were high TTO
value (OR 6.75, 95% CI 1.93–23.60), whereas recent alcohol consumption (OR 0.42, 95% CI 0.21–0.83) and utilisation of family practice services (OR 0.59,
95% CI 0.36–0.96) predicted a low probability of self-treatment.

However, when analysed in different subgroups, the signi�cant predictors and their weight were somewhat different (Table 2). In the subgroup with chronic
diseases, the variables independently and signi�cantly associated with high risks of self-treatment were TTO values (OR 13.56, 95% CI 2.81–65.39), whereas
recent alcohol consumption (OR 0.41; 95% CI 0.18–0.91) and utilisation of family practice (OR 0.49, 95% CI 0.27–0.89) were associated with lower rates of
self-treatment. No signi�cant variables were independently associated with self-treatment in the subgroup of the elders without chronic disease (P=0.763). As
for the subgroup of empty-nest elders, the variables that were independently and signi�cantly associated with a low probability of self-treatment were the
health habits of self-care in TCM approaches (OR, 0.39; 95% CI, 0.18–0.86) and recent alcohol consumption (OR, 0.28; 95% CI, 0.10–0.82). In the group of non-
empty-nest elders, the elders who were no less than 75 years old (OR 3.10; 95% CI 1.32–7.20), as well as those in better health status-higher TTO values (OR
9.20; 95% CI 1.73–48.75), were more likely to self-treat their illness than their counterpart.

Discussion

Main results
The present study aimed to explore the determinants associated with self-treatment behaviour, focusing on multi-dimensional factors in the rural China
context. We found that 34.4% of the elders with illness in the previous 2 weeks practised self-treatment. According to the result of logistic regression, self-
treatment was strongly associated with better health status, no recent alcohol consumption and no utilisation of family practice in the whole sample group,
which is the same in the subgroup of elders with chronic disease. However, no signi�cant predictors were found associated with the self-treatment of elders
without chronic diseases. From the perspective of family caregiver, we found that the empty-nest elders who liked self-care in TCM and consumed alcohol
recently were less likely to self-treat than their counterpart. As for the non-empty nest group, the elders who were no less than 75 years old and at better health
status were more likely to self-treat than their counterpart.

Discussion of the main results

Prevalence of self-treatment
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This study showed that 34.4% of the subjects practised self-treatment. According to the 2013 report of CNHS, the prevalence of self-treatment was 47.2%
among the elders in western rural China [6]. Another study conducted in Shanxi, a province in northwestern China, indicated that 79.4% of the middle-aged and
elderly people resorted to self-treatment 12 months before the survey [13]. Most previous studies focused on the behaviour of self-medication and found that
the rates of self-medication among the elderly range from 20% to 60% [7]. The difference in methodology, especially the de�nition of self-treatment and self-
medication, can account for the deviation in values. However, the proportion of untreated elders is 4.5%, which is slightly higher than the result of CNHS (1.7%,
western rural China, 2013) [6]. Thus, considering the launching of the anti-poverty program for the sick poor people in China in recent years [29], we can infer
that the decrease in self-treatment is due to the improved access to health care for the people in poor areas [30].

Determinants of general population
The decision of self-treatment involves an interaction between internal dynamic and external-strengthening mechanisms [12]. However, no socio-demographic
factors were found signi�cantly related to the elders’ self-treatment, which is somewhat different from the previous results. The evidence from the CNHS in
2013 showed that the �nancial di�culties and inconvenience of consulting doctors are the main reasons for not seeking professional medical care for
perceived non-severe illness [6]. Using the CNHS data in 1993, 1998, 2003 and 2008, Li et al. found that economic and individual factors, as well as
accessibility to drugs, are signi�cantly associated with self-treatment [12]. In addition, lower education [13], age and income [31] are found to be associated
with self-treatment or self-medication among elders. A study based on the data from the China health and retirement longitudinal study reported that elders in
middle income group are more likely to self-treat with over-the-counter (OTC) drugs than those in the lowest and highest income groups [31]. The
insigni�cance of the socio-demographic factors suggests the pervasiveness of self-treatment among the rural elders in China and implied that the mechanism
may relate more to the health behaviour in certain health condition.

The utilisation of family practice services is strongly associated with the lower possibility of self-treatment among the rural elders in the study. A cross-
sectional study in Spain indicated that visits to the family doctor or other specialists in the last 4 weeks are negatively related to self-treatment, especially in
the age group of 45–74 years [32]. An evidence in China indicated that residents who availed of family practice services perceive higher quality of primary
care, including the aspect of �rst contact-access, continuity, comprehensiveness and coordination [16]. The utilisation of family practice may facilitate rural
elders to the necessary medical services and reduce their resorting to self-treatment.

Better health status is also related to the self-treatment behaviour in this study. Some studies indicated that the prevalence of self-medication is higher among
adults with poor self-rated physical and mental health than among others [33], which is different from the result in our study. One of the possible explanations
in the rural China context is that the people in remote rural areas are less likely to seek professional medical services if the illness or injury is not severe
because of the poor access to medical services in rural areas and the villagers’ affordability of medical expenditure [34]. Thus, rural elders might resort to self-
treatment when in a relatively stable health condition.

The negative relation between recent alcohol consumption and self-treatment also contradicted the results of previous studies at home and abroad. The data
of the CNHS in 2008 reported a slightly higher proportion of self-treatment among those with drinking habits [12]. The middle-aged and elderly (45–74 years)
with recent alcohol consumption in Spain are likely to resort to self-medication [32]. An empirical study in Finland showed that 19.2% of elders aged over 75
years old use alcohol as self-medication to cope with the heart and vascular disorders, sleep disorders, mental problems and other illnesses [35]. Some studies
in alcohol consumption behaviour attributed the difference in drinking patterns to cultural aspects [36], which implies that there may be some confounding
factors related to the subjects’ cultural background because our study was conducted in a remote multi-ethnic county. Over 20 minority ethnic groups are
living in the county of Sinan. Some of the minority ethnic groups living in this county have the canon of abstinence from alcohol [37], such as the Hui people, a
branch of Muslim in China. A study in America illustrated found that American Muslims interpret their illness as part of God’s will, which serves as a barrier for
them in seeking medical care [38]. In addition, Islam provides an ethico-legal framework for making clinical decisions, including the prohibition of vaccines
[39] and the discouragement of using mind-altering substances [40], such as narcotics and sedatives. These �ndings may explain the high proportion of self-
treatment among elders without the habit of drinking alcohol.

Subgroups of elders with and without chronic diseases
As mentioned above, the risk factors in the subgroup of elders with chronic diseases are similar to those of the whole subjects. However, no signi�cant
predictors were found in the model of the elders without chronic diseases, although the proportion of self-treatment was higher in this subgroup than its
counterpart. Some of the studies found that the previous experience of the disease is one of the common reasons for self-medication [41, 42], and patients
with chronic diseases are more likely equipped with experiential knowledge to self-treat. Nevertheless, the patients still favour assistance from a medical
professional because of the limited perceived competence and worries about the potential adverse effects [43]. The regular appointment with medical
professionals [32] and the high self-perceived risks may reduce the likelihood of self-treatment among elders with chronic diseases. Therefore, the association
is reasonably stronger between the utilisation of family practice and the less likelihood to self-treat among elders with chronic diseases compared with the
result of the model of the whole sample. As for the subgroups of the elders without chronic diseases, a possible explanation for the insigni�cant model is that
the self-treatment for acute diseases is common across the population with low self-perceived health risks [44, 45]. Another explanation may relate to the bias
from the low rates of the awareness of the presence of the chronic diseases among the rural elders in China, especially in rural areas [46].

Subgroups of empty-nest and non-empty-nest elders
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The most innovative design of this study is the illustration of the risk factors of self-treatment among empty-nest elders and the comparison with non-empty-
nest elders. All independent predictors of self-treatment of empty-nest elders were in the category of health habits, including having the habits of self-care in
TCM and no recent alcohol consumption. Therefore, health belief and habits may play important roles in the self-care practice of empty-nest elders because of
the absence of younger family caregivers [49]. Due to the fewer side effects of TCM, the higher satisfaction with the doctors’ communication skill [47, 48], and
the expectation of removing the root of disease and health promotion, some of the Chinese people, especially the elderly, prefer to seek treatment in TCM
sectors [22] or resort to some folk remedies [49] through word of mouths. Elders with the habits of self-care in TCM have higher a�nities to TCM [28], and
these elders tend to seek medical help in TCM sectors, in which they may be confronted with less barrier during the process of seeing doctors compared with
the western medicine sectors [47, 48], especially for empty-nest elders without support from younger family caregivers [15]. This �nding may explain the lower
rate of self-treatment among elders with higher a�nities for TCM in this empty-nest subgroup. Another possible explanation is that the people with the habits
of self-care may have high perceived susceptibility and are likely to seek professional help instead of the risky self-treatment approaches. Some studies
indicated that the self-care practice of some patients with chronic diseases is associated with the high perceived susceptibility of disorders [44, 45] . The
association between self-treatment and the recent alcohol consumption is signi�cant in the subgroup of non-empty-nest elders, which is insigni�cant in the
model of its counterpart. The difference may be attributed to the absence of younger family caregivers who were thought to have an intervening effect on the
elder individuals’ health belief and medical decision-making in Chinese settings [49].

As for non-empty-nest elders, those who were no less than 75-year-old and in better health status reported higher rates of self-treatment. The older elders are in
greater vulnerability of health and great need of care [50, 51], and their family caregivers are often equipped with the knowledge of some common health
problems and even some skills of healthcare tasks [52]. Given the long-term experience [32] of health problems and the inconvenience to visit doctors in
remote areas [53], the older elders are likely to self-treat to cope with their discomforts with the support of their family caregiver when they are in a relatively
stable health status.

Implications for research and practice
The �ndings of this study have important implications for the further development of the health service delivery system for the elderly in China, especially the
primary care system in the rural areas.

First of all, the unequal prevalence of self-treatment in different population groups suggests the gaps existing between the elders’ actual medical need and the
health care delivery in local areas. The identi�cation of the high risk population of self-treatment would deepen our understanding of the health-seeking
patterns and the needs of some key populations, such as older elders with family caregivers, elders with chronic disease but in stable health condition and
some minority ethnic groups with speci�c beliefs in health and medical care. Secondly, the strong association between the utilisation of family practice
services and the lower rate of self-treatment implies the potential of family practice in improving the accessibility of the medical help for the rural elders.
Currently the family practice system in China is still in its early stage [54, 55]. A viable model of care [56] and more evidence-based practices are needed to
improve the family practice system in China. The �ndings of this study may provide some clues to assist the redesign of the service and develop relevant
improvement strategies of the family practice for the elders. For example, the result of the subgroup of non-empty-nest elders suggested the substantial need
of health education for family caregivers of the older elders [57-58]. Thirdly, it shows that the a�nity to TCM plays an important role in the rural elders’ medical
decision-making. Therefore, promoting TCM in primary care has great potential to improve the residents’ acceptance and utilisation of primary care. TCM
services have been integrated into primary care for over a decade in China, and more related development strategies need to be evaluated and implemented,
such as the insurance coverage [59].

However, appropriate self-treatment can bring convenience for individuals and help save medical cost [60], which will also bene�t the healthcare system [61].
In consideration of the advantages and risks of self-treatment, as well as a rising prevalence of long-term conditions, multiple medicines and increased health
care utilisation, the roles of community pharmacists [62] and clinical pharmacists working within family practice have received increasing interest [63].
Compared with some western countries, the pharmacist system in China is still immature [64], including the clinical pharmacists in family practice, which
should also be attached importance to in developing improvement strategies for primary care.

Limitations
Nevertheless, the study has several limitations. Firstly, the lack of standard de�nition for self-treatment makes the present results di�cult to compare with
previous �ndings [7, 13]. Another limitation is the nature of the questionnaires. The questionnaires did not contain more details of the subjects’ self-treatment
behaviour. Self-reported information may also lead to some reporting bias or recall bias because the majority of the respondents are less educated elders who
may have limited cognitive and communicative functioning [65]. In addition, the potential seasonal variation in health condition as well as in the health
seeking pattern is unavoidable, especially for the elders, which may limit the generalisability of the study.

Conclusion
In general, stable health status, no recent alcohol consumption and no utilisation of family practice are associated with self-treatment among rural elders. In
addition, advanced age and habits of self-care in TCM play roles in some subgroups. The �ndings suggest the potential of family practice in improving the
care for rural elders. The identi�cation of the determinants of some speci�c population groups may provide clues for the improvement strategies of healthcare
delivery system for the rural elders, such as the health education for family caregivers and the development of TCM services in primary care. Further studies
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on self-treatment patterns and decision-making mechanisms are needed to elucidate the potential need and access barriers of healthcare among rural elders
and thus improve the healthcare delivery system for the elderly in China and other LMICs with similar conditions.

List Of Abbreviations
TCM: traditional Chinese medicine; LMICs: low and middle income countries; CNHS: China National Health Survey; ADR: adverse drug reactions; TTO: time
trade-off; OTC: over-the-counter
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Table 1 Rates of self-treatment and bivariate analysis of study variables
variables Total   non-NCD population   NCD population   non-empty nest   empty

N n % P   N n % p   N n % p   N n % p   N n
socio-demographic status                                          
gender   men 160 48 30.0 0.029   38 15 39.5 0.326   122 33 27.1 0.064   80 24 30.0 0.087   80 24 3
   

women
176 73 41.5     50 25 50.0     126 48 38.1     99 42 42.4     77 31 4

age   60-74 284 97 34.2 0.097   71 31 43.7 0.490   213 66 31.0 0.165   144 46 31.9 0.006   140 51 3
    ≥75 52 24 46.2     17 9 52.9     35 15 42.9     35 20 57.1     17 4 2
poverty   yes 103 28 27.2 0.028   23 9 39.1 0.478   80 19 23.8 0.045   53 15 28.3 0.138   50 13 2
    no 232 92 39.7     65 31 47.7     167 61 36.5     125 50 40.0     107 42 3
empty-nest   yes 157 55 35.0 0.726   45 22 48.9 0.508   112 33 29.5 0.330   -   - -   -  
    no 179 66 36.9     43 18 41.9     136 48 35.3     -   - -   -  
illiteracy   yes 144 55 38.2 0.470   36 16 44.4 0.874   108 39 36.1 0.309   81 35 43.2 0.110   63 20 3
    no 192 66 34.4     52 24 46.2     140 42 30.0     98 31 31.6     94 35 3
health status                                            
chronic
diseases

  yes 248 81 32.7 0.032   - - - -   - - - -   136 48 35.3 0.437   112 33 2

    no 88 40 45.5     - - - -   - - - -   43 18 41.9     45 22 4
multi-
morbidities

  yes 77 19 24.7 0.018   - - - -   77 19 24.7 0.072   47 13 27.7 0.127   30 6 2

    no 259 102 39.4     - - - -   171 62 36.3     132 53 40.2     127 49 3
health behaviors                                            
self-care in
TCM

  yes 216 70 32.4 0.065   47 22 46.8 0.785   169 48 28.4 0.036   113 40 35.4 0.593   103 30 2

    no 120 51 42.5     41 18 43.9     79 33 41.8     66 26 39.4     54 25 4
drinking
alcohol

  yes 71 14 19.7 0.002   16 4 25.0 0.087   55 10 18.2 0.011   36 8 22.2 0.046   35 6 1

    no 262 104 39.7     70 34 48.6     192 70 36.5     142 57 40.1     120 47 3
health service                                            
distance a   <1km 191 70 36.7 0.800   49 20 40.8 0.558   142 50 35.2 0.426   105 40 38.1 0.910   86 30 3
    2-

3km
104 35 33.7     26 14 53.9     78 21 26.9     59 21 35.6     45 14 3

    >3km 41 16 39.0     13 6 46.2     28 10 35.7     15 5 33.3     26 11 4
family
practice b

  yes 161 49 30.4 0.037   38 16 42.1 0.582   123 33 26.8 0.047   98 32 32.7 0.198   63 17 2

    no 174 72 41.4     50 24 48.0     124 48 38.7     81 34 42.0     93 38 4
a distance to the nearest medical institution
b utilization of family practice service
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Table 2 Logistic regression analysis for study variables on self-treatment among the subjects
variables Total non-NCD group NCD group non-empty nest empty nest

OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI) OR (95%CI)
socio-economic status
gender   men 1 1 1 1 1
   

women
1.68 (0.95 to 2.97) 1.72 (0.50 to 5.91) 1.76 (0.90 to 3.43) 1.52 (0.68 to 3.39) 1.98 (0.84 to 4.64)

age   60-75 1 1 1 1 1
    ≥75 1.71 (0.87 to 3.35) 1.31 (0.38 to 4.52) 2.03 (0.88 to 4.68) 3.10 (1.32 to 7.20)** 0.43 (0.11 to 1.68)
poverty   no 1 1 1 1 1
    yes 0.69 (0.40 to 1.18) 0.76 (0.24 to 2.40) 0.64 (0.33 to 1.22) 0.76 (0.35 to 1.63) 1.98 (0.84 to 4.64)
empty-nest   no 1 1 1 - -
    yes 0.94 (0.57 to 1.55) 1.52 (0.56 to 4.12) 0.70 (0.38 to 1.29) - -
illiteracy   no 1 1 1 1 1
    yes 0.88 (0.51 to 1.53) 0.66 (0.20 to 2.16) 0.95 (0.50 to 1.83) 1.15 (0.53 to 2.47) 0.54 (0.22 to 1.33)
health status
chronic
diseases

  no 1 - - 1 1

    yes 0.87 (0.50 to 1.52) - - 1.37 (0.60 to 3.15) 0.54 (0.24 to 1.23)
TTO-value 6.75 (1.93 to

23.60)**
1.07 (0.10 to
11.44)

13.56 (2.81 to
65.39)**

9.20 (1.73 to
48.75)**

4.50 (0.61 to
33.04)

health behaviors
self-care in
TCM

  no 1 1 1 1 1

    yes 0.70 (0.42 to 1.16) 1.03 (0.38 to 2.82) 0.59 (0.32 to 1.09) 0.89 (0.42 to 1.86) 0.39 (0.18 to
0.86)*

drinking
alcohol

  no 1 1 1 1 1

    yes 0.42 0.21 to 0.83 * 0.36 (0.09 to 1.56) 0.41 (0.18 to 0.91)* 0.48 (0.19 to 1.22) 0.28 (0.10 to
0.82)*

health service
distance a   <1km 1 1 1 1 1
    2-3km 0.78 (0.45 to 1.35) 1.51 (0.54 to 4.22) 0.55 (0.27 to 1.10) 0.87 (0.42 to 1.80) 0.87 (0.34 to 2.16)
    >3km 0.84 (0.39 to 1.86 0.60 (0.11 to 3.19) 0.83 (0.33 to 2.10) 0.72 (0.20 to 2.63) 1.00 (0.35 to 2.92)
family practice
b

  no 1 1 1 1 1

    yes 0.59 (0.36 to 0.96)* 0.85 (0.33 to 2.17) 0.49 (0.27 to 0.89)** 0.65 (0.33 to 1.26) 0.53 (0.24 to 1.16)
* P<0.05; **P<0.01
adistance to the nearest medical institution
b utilization of family practice service

 


