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Abstract Background: Socio-demographic factors,
health literacy (HL), and herbal medicine use behaviors are
key contributors to improved self-care practices and
enhanced quality of life among older adults. We examined
the factors associated with herbal medicine use behaviors
among elderly individuals in Northern Thailand. Methods:
A cross-sectional survey of older persons aged 60 and up
was done between April and May 2025, with a total of 382
participants. Socio-demographic factors and herbal
medicine use behaviors were assessed using a structured
questionnaire. HL was measured using the European
Health Literacy Questionnaire (HLS-EU-Q16). Results:
The results indicated that the prevalence of herbal medicine
use was 67.8%. HL levels were distributed as follows:
60.5% had likely sufficient HL, 21.2% had likely
problematic HL, and 18.3% had inadequate HL. In the
binary logistic regression analysis, the odds of herbal
medicine use were higher among participants aged >65
years (OR = 1.71, 95% CI: 1.10-2.65), those without
diabetes mellitus (OR = 1.85, 95% CI: 1.09-3.13),
individuals with a history of falls in the previous year (OR
=4.47,95% Cl: 1.97-10.13), and those with inadequate HL
(OR = 3.12, 95% CI: 1.56-6.27). Conclusions: The
findings revealed that participants aged >65 years, those
without diabetes mellitus, individuals with a history of falls
in the previous year, and those with inadequate HL were

more likely to use herbal medicine. These results suggest
that interventions addressing socio-demographic factors
and HL could improve health outcomes related to herbal
medicine use in this demographic.

Keywords Health Literacy, Herbal Medicine Use
Behavior, Older Adults

1. Introduction

According to the World Health Organization (WHO),
the worldwide population aged 60 and up is predicted to
nearly double between 2015 and 2050, rising from 12% to
22% of the total population [1]. Additionally, it has been
reported that individuals under the age of 70 are at a 14%
risk of experiencing premature death [2]. Common health
conditions associated with the aging process include
osteoarthritis, cardiovascular diseases, diabetes, depression,
and dementia, among others [1,3,4]. The aging population
experiences various physical, psychological, and social
changes, which can result in a decline in daily functioning
and overall quality of life (QoL) [1,5].

A report by the United Nations (UN) highlights that
noncommunicable diseases (NCDs), particularly cancer,
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cardiovascular diseases, diabetes, and chronic obstructive
pulmonary disease (COPD), are major contributors to the
health burden in Thailand [2]. A prior study in Thailand
revealed that the utilization of herbal and traditional
remedies is prevalent among community-dwelling Thai
populations, especially among those with chronic illnesses
[6]. However, research has shown that a significant
proportion of individuals using herbal medicine lack
awareness of safe usage principles, including a limited
understanding of potential interactions with conventional
medications [7].

Moreover, health literacy (HL) encompasses the
knowledge, motivation, and competencies necessary for
accessing, understanding, appraising, and applying health-
related information to maintain good health and make
informed decisions about healthcare [8,9]. Previous studies
have demonstrated a positive association between higher
levels of HL and increased engagement in self-care
behaviors and QoL [10,11].

Herbal products represent a broad category that includes
both herbal medicines and other items derived from herbs
or containing active herbal ingredients, intended to
promote health, support bodily functions or structures, or
reduce risk factors associated with disease [12]. In contrast,
herbal medicines specifically refer to herbal drugs
classified under Thai traditional medicine, developed
herbal formulations, or other traditional medicines
approved for human use in accordance with applicable
regulations. These products are intended for the treatment,
prevention, or relief of human illnesses and diseases
[12,13]. In Thailand, the one-year prevalence of individuals
consulting traditional, complementary, and alternative
medicine (TCAM) providers was 26.3% [14]. Additionally,
the lifetime prevalence of herbal medicine use was reported
to be 60.8% [7]. A systematic review indicated that the
prevalence of traditional, complementary, and alternative
medicine use among the general population over the past
12 months varied between 24% and 71.3% [15]. Factors
influencing access to healthcare services include the
utilization of health insurance benefits and individual
perceptions regarding the necessity of healthcare services
[16]. Furthermore, a study identified several factors
significantly associated with HL and herbal medicine use
among older adults, including gender, rural residence,
duration of illness, social support, personal attitudes, and
prevailing social values [17,18]. Therefore, the present
study aims to investigate the prevalence, socio-
demographic factors and HL in relation to herbal medicine
use behaviors among community-dwelling older adults.

2. Methods

2.1. Study Design

A cross-sectional study was conducted between April
and May 2025 among community-dwelling older adults
residing in the Phu Kamyao district of Phayao Province,

Northern Thailand. A simple random sampling technique
was employed to select participants from each Subdistrict
Health Promotion Hospital. The sample size was
determined using the finite population proportion formula
[19]. A sample size of 382 participants was determined
through power analysis, based on a finite population of
6,389 individuals (N = 6,389). The calculation used an
acceptable error of sample size (e = 0.05), a confidence
level corresponding to y* = 3.841, and an estimated
prevalence (p) of herbal medicine use behaviors of 60.8%,
as documented in a prior study conducted in Thailand [7].
This sample size ensures an acceptable level of statistical
precision, with a margin of error of approximately 10%.

2.2. Data Collection

Data were collected through in-person interviews
conducted by trained researchers using a structured
questionnaire. The study sample consisted of community-
dwelling individuals aged 60 years and older residing in
Phu Kamyao District, Phayao Province, located in
Northern Thailand. Informed consent was obtained from all
participants prior to their involvement in the study.
Individuals who were unable to communicate effectively or
had diagnosed neurological disorders were excluded from
participation.

2.3. Study Variables and Instruments

The questionnaire consisted of three sections: (1) Socio-
demographic characteristics, including sex, age, education
level, marital status, body mass index (BMI), smoking
status, alcohol, hypertension, diabetes mellitus, history of
falls in the previous year, and herbal medicine usage were
assessed; (2) Herbal medicine use behaviors were assessed
with a structured questionnaire; and (3) Health literacy was
evaluated using the European Health Literacy
Questionnaire (HLS-EU-Q16).

Health literacy was assessed using the European Health
Literacy Questionnaire (HLS-EU-Q16), a 16-item
instrument [20-22]. Each item was assessed using a four-
point Likert scale with the following response options: 1 =
very difficult, 2 = difficult, 3 = easy, and 4 = very easy. HL
scores are categorized into three groups: inadequate HL is
represented by a score of 0-8, likely problematic HL by a
score of 9-12, and likely sufficient HL by a score of 13-16.

The primary outcomes of herbal medicine use were
assessed using a binary scale with response options of
"Yes" or "No. Furthermore, the herbal medicine use
behavior questionnaire comprises eight items, each
evaluated using a two-point Likert scale with response
options of "Yes" and "No". The questionnaire
demonstrated satisfactory internal consistency reliability,
as assessed using the Kuder-Richardson Formula 20 (KR-
20), with a Cronbach’s alpha coefficient of 0.869.

2.4. Ethics Consideration

The study was approved by the Research Ethics
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Committee of the University of Phayao, Thailand (HREC-
UP-HSST 1.2/034/68).

2.5. Statistical Analysis

Descriptive statistics were presented as mean, standard
deviation (SD), frequencies, and percentages. Binary
logistic regression analysis was conducted to identify
factors associated with herbal medicine use.

3. Results

The participants had a mean age of 68.1 years (SD =7.0),
with 217 (56.8%) identified as female. The average body
mass index (BMI) was 23.4 kg/m=2(SD = 3.2). The
prevalence of comorbidities included hypertension (45.3%)
and diabetes mellitus (18.6%). Additionally, 62
participants (16.2%) reported a history of falls in the
previous year (Table 1).

The characteristics of herbal medicine use behavior
among participants were distributed as follows: 76.4%
were classified as using herbal remedies correctly and
safely; 75.9% reported choosing herbal remedies for health
maintenance and disease prevention; 71.2% were identified
as properly storing herbal remedies in clean and safe
containers; and 64.7% indicated that they recommend
herbal remedies to others after experiencing improvements
in their condition (Table 2).

HL levels among participants were distributed as follows:
60.5% were classified as having likely sufficient HL, 21.2%

as having likely problematic HL, and 18.3% as having
inadequate HL. In terms of herbal medicine use behavior,
67.8% of participants were identified as users of herbal
medicine (Table 3).

Binary logistic regression analysis revealed that
participants aged 65 years and older had 1.71 times higher
odds of using herbal medicine compared to those younger
than 65 years (OR = 171, 95% CI: 1.10-2.65).
Additionally, individuals without diabetes mellitus were
1.85 times more likely to use herbal medicine than those
diagnosed with the condition (OR = 1.85, 95% CI: 1.09—
3.13). The analysis further demonstrated that respondents
with a history of falls within the past year were

significantly more likely to use herbal medicine, with an
odds ratio of 4.47 (95% CI: 1.97-10.13), compared to those
without such a history. Furthermore, individuals with
inadequate HL were 3.12 times more likely to use herbal
medicine compared to those with likely sufficient HL (OR
=3.12, 95% Cl: 1.56-6.27) (Table 4).

Table 1. Socio-Demographic Characteristics of the Participants (n=382)
Variables Number (Percent)
Sex

Male 165 (43.2)

Female 217 (56.8)
Age (years), mean1SD 68.1+7.0

<65 years 144 (37.7)

>65 years 238 (62.3)
Education

<Primary school 336 (88.0)

>Primary school 46 (12.0)
Marital status

Single 30(7.9)

Married 264 (69.1)

Other (widowed, divorced, separated) 88 (23.0)
BMI (kg/m?), mean+SD 23.443.2

Underweight (<18.5 kg/m?) 24 (6.3)

Normal weight (18.5-24.9 kg/m?) 241 (63.1)

Pre-obesity and obesity (>25 kg/m?) 117 (30.6)
Smoking

No 312 (81.7)

Yes 70 (18.3)
Alcohol

No 281 (73.6)

Yes 101 (26.4)
Hypertension

No 209 (54.7)

Yes 173 (45.3)
Diabetes mellitus

No 311 (81.4)

Yes 71 (18.6)
History of falls in the previous year

No 320 (83.8)

Yes 62 (16.2)

Table 2. Characteristics of herbal medicine use behavior (n=382)

Variables

Number (Percent)

1. When experiencing illness, you use herbal remedies for initial self-care.

2. After using herbal remedies and noticing improvement in your condition, you then recommend them to others.

3. You store herbal remedies properly in clean and safe containers.
4. You use herbal remedies correctly and safely.

5. You use herbal medicine alongside conventional medication.

6. You acquire knowledge about herbal remedies from external organizations.

7. When experiencing muscle pain, you use herbal massage creams or herbal compresses to manage your

discomfort.

8. You choose herbal remedies for health maintenance and disease prevention.

238 (62.3)
247 (64.7)
272 (71.2)
292 (76.4)
220 (57.6)
221 (57.9)
231 (60.5)

290 (75.9)
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Table 3. Characteristics of health literacy, and herbal medicine usage (n=382)

Variables Number (Percent)
HL, meanSD 12.344.2

Inadequate HL 70 (18.3)

Likely problematic HL 81 (21.2)

Likely sufficient HL 231 (60.5)
Herbal medicine usage

No 123 (32.2)

Yes 259 (67.8)

Table 4. Binary logistic regression analysis for factors associated with herbal medicine usage

Variables OR 95% (CI) P-value
Sex

Male Ref

Female 1.10 (0.71-1.69) 0.679
Age (years)

<65 years Ref

>65 years 1.71 (1.10-2.65) 0.017*
Education

<Primary school Ref

>Primary school 1.59 (0.78-3.25) 0.203
Marital status

Single Ref

Married 0.98 (0.44-2.19) 0.967

Other (widowed, divorced, separated) 1.33(0.55-3.26) 0.527
BMI (kg/m?)

Underweight Ref

Normal weight 0.46 (0.17-1.27) 0.133

Pre-obesity and obesity 0.76 (0.26-2.22) 0.620
Smoking

No Ref

Yes 1.34 (0.75-2.39) 0.318
Alcohol

No Ref

Yes 1.25 (0.76-2.05) 0.382
Hypertension

No Ref

Yes 1.32(0.86-2.04) 0.210
Diabetes mellitus

No 1.85(1.09-3.13) 0.023*

Yes Ref
History of falls in the previous year

No Ref

Yes 4.47 (1.97-10.13) <0.001***
HL

Inadequate HL 3.12 (1.56-6.27) 0.001**

Likely problematic HL 1.16 (0.68-1.99) 0.576

Likely sufficient HL

Ref

*P-value<0.05, **P-value<0.01, ***P-value<0.001
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4. Discussion

The results indicated that the prevalence of hypertension
was 45.3%, slightly lower than the 45.5% reported in a
previous study examining elderly populations in northern
Thailand [23]. The hypertension prevalence observed in
this study fell within the range of 29.4% to 93.4%, as
reported in a systematic review conducted in Southeast
Asia [24]. Additionally, 18.6% of participants were found
to have diabetes mellitus, a prevalence rate higher than the
16.8% reported in a previous study of elderly populations
in northern Thailand [23]. In addition, 16.2% of
participants reported experiencing a fall within the
previous year, a figure considerably lower than the global
prevalence of 26.5% among older adults, as reported in a
systematic review and meta-analysis [25]. The use of
herbal medicine was also widespread, with 67.8% of
respondents reporting current and ongoing use. This
prevalence rate is higher than the rate reported in a previous
study, which found a 26.3% of healthcare patients in
Thailand used traditional, complementary, and alternative
medicine [14]. Additionally, it is higher than the 60.8%
prevalence of herbal medicine use observed in research
conducted in Thailand, focusing on older adult patients
attending a primary care unit [7]. Moreover, a systematic
review indicated that the prevalence of traditional,
complementary, and alternative medicine use among the
general population over the past 12 months varied between
24% and 71.3% [15].

The results indicate that 75.9% of participants reported
selecting herbal remedies primarily for health maintenance
and disease prevention. These findings are consistent with
a previous study conducted in Thailand, which found that
the use of herbal and traditional medicines is common
among community-dwelling Thai populations, particularly
among individuals with chronic diseases [6]. However, the
efficacy and safety of herbal and traditional medicines for
specific preventive purposes in chronic disease prevention
remain limited [3,6].

The results indicate that 76.4% of participants were
classified as using herbal remedies correctly and safely;
71.2% were identified as properly storing herbal remedies
in clean and safe containers; and 64.7% reported
recommending herbal remedies to others after experiencing
improvements in their own condition. However, previous
research conducted in Thailand has highlighted that a
significant proportion of individuals who use herbal
medicine lack adequate awareness of safe usage principles,
including a limited understanding of potential interactions
with conventional medications [7]. Importantly, the
implementation of stringent quality control measures in the
storage and use of herbal products—to ensure cleanliness
and compliance with appropriate safety standards—is
essential for safeguarding consumer health and safety [26].

HL levels among participants were distributed as follows:

60.5% were classified as having likely sufficient HL,
21.2% as having likely problematic HL, and 18.3% as

having inadequate HL. A previous study found that the
majority of Thai individuals (58.9%) demonstrated a
moderate level of HL, while 16.8% exhibited low HL [27].
Importantly, the incidence of low HL among adults was
reported to be as high as 25.0% [27]. Additionally, a
systematic review reported that the overall prevalence of
HL in Southeast Asian countries varied widely, ranging
from 16.0% to 99.5% [28]. Furthermore, various factors,
including socio-demographic characteristics,
socioeconomic status, and other influences, impact HL
[28,29].

In this study, the use of herbal medicine was found to be
significantly associated with participants aged 65 years and
older. Previous research has shown that many older adults
who use herbal medicine consider it important for
maintaining their health and overall well-being [30].
Additionally, herbal medicine use was significantly
associated with individuals without diabetes mellitus.
However, patients with diabetes have also been reported to
use herbal remedies, with ginger being among the most
commonly used [31]. Some studies suggest that herbal and
natural remedies may assist in the treatment or prevention
of diabetes by lowering blood glucose levels [32]. These
remedies may also contribute to improved glycemic control
in individuals with prediabetes or diabetes [32].

The use of herbal medicine was found to be associated
with individuals who had experienced falls within the past
year. Previous research has indicated that herbal medicine
is commonly used in the management of chronic conditions,
and certain herbal remedies may also offer benefits for pain
relief [33]. Moreover, the results indicated that the use of
herbal medicine was observed more frequently among
participants with inadequate HL. Various factors were
found to influence the use of herbal medicine, including
knowledge, cultural traditions, perceptions, attitudes, and
self-care behaviors [10,34]. Prior studies suggest that
individuals with lower HL may be more inclined to use
herbal remedies, potentially due to limited access to
reliable health information or challenges in understanding
the associated risks and benefits [10,35,36]. In contrast,
other research has demonstrated a positive relationship
between high HL and increased engagement in self-care
behaviors and self-management skills [10,37]. A limitation
of the study is its cross-sectional methodology, which is
effective for estimating outcome prevalence and
identifying associations between variables at a specific
point in time; however, it does not permit causal inferences
from the observed associations.

5. Conclusions

This study found that the use of herbal medicine was
significantly associated with participants aged 65 years and
older, individuals without diabetes mellitus, those with a
history of falls in the previous year, and participants with
inadequate HL. These findings suggest that healthcare



88 Socio-Demographic Factors and Health Literacy in Relation to Herbal Medicine Use Behaviors among
Older Adults in Northern Thailand

providers should address herbal medicine use as part of
patient education, ensuring that individuals are adequately
informed about its potential benefits and associated risks.
Furthermore, the results highlight the need for targeted
interventions to improve HL—particularly among older
adults, individuals without diabetes, those with a history of
falls, and those with inadequate HL—in order to promote
overall well-being and reduce the risk of adverse health
outcomes. In addition, healthcare providers and
policymakers should consider integrating HL interventions
into primary care settings and developing guidelines to
ensure the safe use of herbal medicine.
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