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Background: Falls are a major public health issue and one of the leading causes of 
morbidity and mortality among the older adults in many countries. Falls and their conse-
quences have an impact on people’s quality of life, particularly the older adults. However, 
there have been very few studies on falls among ethnic minority groups living in rural areas. 
The aim of this study was to examine factors related to fall awareness, falls, and quality of 
life among ethnic minority older adults living in northern Thailand.
Methods: A cross-sectional study was conducted among 462 older adults from ethnic 
minority groups living in rural communities in Phayao and Lamphun provinces of northern 
Thailand using a multi-stage sampling technique. The data were collected through face-to- 
face interviews, with structured questionnaires covering health information, fall awareness, 
and quality of life (WHOQOL-OLD). The factors were determined using simple linear 
regression and binary logistic regression.
Results: The mean age of the participants was 68.2, Karen (35.5%), Mien (24.2%), 
indigenous (20.8%), and Hmong (19.5%). In the previous 12 months, 20.6% of elders had 
experienced a fall, and 4.5% of them had experienced multiple falls. More than half of the 
elders had moderate fall awareness and quality of life (71.6% and 68.6%, respectively). 
Univariate analysis revealed that minority group, sociodemographic characteristics, sleep 
duration, and fear of falling were all found to be associated with fall awareness, falls, and 
quality of life score (p<0.001). There was a significant relationship among fall awareness, 
falls, and quality of life score (p<0.001). Compared to those who had not fallen in the 
previous year, the quality of life of the older adults who had fallen was about 11 points lower.
Conclusion: Several independent variables were discovered to be fall risk factors and 
quality of life indicators. It is critical to recognize the risk factors to promote fall prevention 
programs that are appropriate for the older adults among ethnic minorities. Therefore, public 
health agencies and local government should be aware of the problem and initiate an 
implementation program and policy to prevent falls and improve the quality of life among 
ethnic minority older adults.
Keywords: fall awareness, falls, quality of life, older adults, ethnic minority

Introduction
Falls among the older adults have become a major public health problem in many 
countries.1 According to the World Health Organization, nearly 424,000 fatal falls 
occur each year (an average of 1160 people per day).1,2 Falls have become a common 
challenge in the public health domain because they lead to physical injury, disability, 
and mortality,3 and affect quality of life among older adults.1,2,4 Previous studies have 
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shown that the majority of falls occur among older adults 
aged 60 years and over; and the incidence of falls increases 
with age.5 Approximately one-third of older adults aged 65 
years and over living in the community experiences at least 
one fall each year; and this proportion exceeds 40% among 
those aged 85 years and older.4,6 In addition, studies have 
found that approximately 30–60% of falls take place among 
older adults who live in a rural community.7 While many 
socio-demographic characteristics contribute to the quality of 
life of the older adults, such as age, socio-economic status, 
and marital status, the extant literature has paid particular 
attention to possible risk factors for falls.5 These factors 
include age, number of chronic diseases, body composition, 
muscle strength, functional mobility, and performance mea-
sures related to balance.3 In addition, falls and adverse health 
effects impact individual’s’ costs, health care system, and 
funding by the government.2,3 Self-awareness is a model 
consisting of three hierarchical levels: cognitive (intellec-
tual), emergence, and anticipation.8 Other studies have 
found that education is related to self-awareness and is sta-
tistically significant for fall prevention behaviors.9 As 
a result, self-awareness may be an important factor to con-
sider when analyzing fall risks.9

Thailand is currently facing the challenge of a rapidly 
aging population.10 According to the Thailand National 
Statistical Office, older adults constitute 17.5% of the 
population.10 Thailand’s northern region has the highest pro-
portion of older adults (19.8%).10 Lamphun and Phayao, in 
particular, are two of seven provinces in the northern region 
with the highest number of older adults (24.0% and 
19.0%).10,11 According to a survey, there are one-and-a-half 
times more older adult females than males in the northern 
region.11 Most of the fall cases among older adult females 
took place around the home or in fenced areas (55%).11 

Sixty percent of male fall cases took place while traveling or 
working outside of the home.11 Previous studies have found 
that older adults who fall frequently experience physical inju-
ries and a decline in their physical and mental health, leading 
to fear and a loss of confidence in performing daily 
activities.12,13 Some studies suggest that an individual’s aware-
ness, positive attitude, and health concerns are important fac-
tors in preventing falls.13,14 Quality of life is a term used in 
many fields and has a wide range of contexts depending on 
utility, health status, lifestyle, and satisfaction,15 in addition, 
quality of life is related to the perception individuals have of 
their life expectancy in the context of the community and 
culture in which they live.15–17 However, studies show that 
older Thai people are experiencing a deteriorating quality of 

life due to numerous factors, including regular alcohol con-
sumption, lack of exercise, chronic health conditions,18 and 
a poor social environment; in addition, falling is one of the 
factors that impacts health and quality of life among 
elders.16,18 Falling affects older adults physically and mentally, 
and can lead to stress, financial dependence, decreased quality 
of life, the need for long-term care, and increased medical 
expenses.13 According to one study, financial independence is 
significantly associated with quality of life among older 
adults.19

In the past, hill tribes, lowland, and indigenous people 
were ethnic minority groups who migrated from China, 
Myanmar, and Laos and came to settle in the northern 
region of Thailand.20,21 Ethnic minorities settled in all 
the provinces of northern Thailand, including Chiang 
Mai, Chiang Rai, Phayao, Lamphun, Nan, and Tak.20,21 

The World Health Organization has reported that about 
four million ethnically diverse tribal hill people and high-
land settlers inhabit Thailand.22 According to an ethnic 
groups report, there are four major types of settlement 
characteristics: 1) Highland or hill tribe settlers, 2) 
Lowland settlers, 3) The Chao Lay group, and 4) Forest 
settlers.21,23 These settlers have their own culture, lan-
guage, and way of life, especially regarding their beliefs 
in healthcare and health seeking behaviors.24 Their woo-
den houses are located in the mountains, with high stairs 
leading to distant outside bathrooms.25 Their ways of life 
are unique, depending on each the group to which they 
belong.25 Some studies have reported that the living envir-
onment is significantly associated with falls among older 
adults.18,26 This researcher has done extensive research on 
falls and the associated risk factors among ethnic older 
adults living in northern Thailand; however, this study 
found that only a few studies have focused on quality of 
life and falls among Thai older adults from ethnic minority 
groups. The main barriers to conducting research include 
inconvenient access to remote area, and the way of life, 
and beliefs among ethnic minority groups.11,24 Some stu-
dies have used a variety of fall assessment tools.12,13 These 
tools may be limited as they do not cover external factors 
that result in falls.13,25 Therefore, this study focuses on fall 
awareness, falls, quality of life, and risk factors associated 
with falls among older adults from ethnic minority groups, 
including highlanders, hill-tribe settlers (Mien and 
Hmong), and lowlanders (Karens and Indigenous people). 
In addition, the data presented will help healthcare practi-
tioners and policy makers plan the implementation of fall 
prevention programs to improve the quality of life among 
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older adults from ethnic minority groups living in the rural 
northern region of Thailand.

Methodology
This was a cross-sectional study based on the main project 
called “Unit of Excellence: Health Promotion and Quality of 
Life” and a health survey on older adults from ethnic minority 
groups living in northern Thailand. The quantitative data were 
collected in the rural areas of two provinces, Phayao and 
Lamphun, which are located in northern Thailand far from 
the urban centers. The area covered comprises large forest 

areas with high mountains, which makes it difficult for the 
locals to commute to urban centers. Accessing the study area 
was one of the challenges of this study it takes about 4–5 hours 
to reach the areas. Furthermore, the nearest primary and sec-
ondary healthcare units provided by the government are diffi-
cult to access. The data were obtained between February and 
May 2021.

A multi-stage sampling technique was designed to 
obtain the desired samples as follows Figure 1: a) Select 
provinces with a large population of ethnic minority 
groups, including the highlanders and hill tribe settlers 

2 provinces of Upper Northern 

Simple random sampling

9 provinces of Upper Northern 

A province
(9 districts)

B province
(8 districts)

C district
(7 sub-districts)

D district
(6 sub-districts)

n = 462 older adults

Registered Java Health Center Information System
and Health Data Center

E sub-district
(16 villages)

F sub-district
(15 villages)

Simple random sampling

Simple random sampling

16 villages
(N=484)

15 villages
(N=1,531)

n=231 n=231
- Simple random sampling

- Inclusion criteria

Figure 1 The flow of participants at enrollment in the project.
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(Mien and Hmong) and the lowlanders (Karens and 
Indigenous people). b) The recruitment process to select 
the samples was done based on a list of senior citizens 
enrolled in the 2018–2020 Health Data Center program 
and included Primary Care Units of the Java Health Center 
Information System (JHCIS). The samples were recruited 
using a simple random sampling technique. The inclusion 
criteria for the sample included: (1) Females and males 
aged 60 years and over; (2) older adults from ethnic 
minority groups who had registered with the High Area 
Health Development Center (Marginalized Ethnic Groups) 
Department of Health, Ministry of Public Health, (3) 
Resided in the area for at least two years, (4) Able to 
communicate in the local language, (5) Were not diag-
nosed as psychiatric patients, and (6) Willingness to parti-
cipate in the study as evidenced by informed consent. 
Persons with cognitive impairment were excluded from 
the study. Sample size calculation was based on 
Cochran’s formula [Z2pq/e2, with a 95% confidence level 
(Z=1.96), a proportion of 50% for assuming maximum 
variability (p=0.5, q=0.5), and ±5% precision (e=0.05)].27 

To avoid losing incomplete data, the researcher included 
a 20% dropout rate among the participants. A total of 462 
older adults were enrolled in the study.

Prior to conducting the research, 10 research assistants 
were recruited from each selected sub-district from the 
field of public health. These assistants included three pub-
lic health scholars and seven village health volunteers. All 
the assistants were able to communicate in the local north-
ern and ethnic languages; moreover, they had to have 
adequate knowledge about the culture, beliefs, and way 
of life of the ethnic minority groups. A four-hour work-
shop was organized in each area to clarify the objectives of 
the research, the data collection process and techniques, 
the scheduling of appointments, and the rights and privacy 
of the research participants. The workshops also ensured 
that all the research assistants had a common understand-
ing of the same processes. The researcher translated the 
research material from a formal language to a local lan-
guage. The research assistants were trained to enhance 
their communication skills to better communicate and 
understand the language, as well as the cultural and social 
environmental contexts of the samples being studied. This 
research process was conducted during the second wave of 
the COVID-19 epidemic in Thailand; therefore, all the 
research actions had to be authorized by the local govern-
ment and community leaders. Furthermore, the researcher 
and the team had to follow preventive measures and 

update news and information from announcements by the 
government. Data collection was obtained using face-to- 
face interviews, door- to- door techniques, and by inter-
viewing participants waiting for health services at a health 
center. The interviews were performed between 9:00 am 
and −5:00 pm or at a convenient time. The duration of the 
interviews was approximately 30–45 minutes.

The questionnaires used in the study were applied from 
literature reviews and related research13,16,18 in order to be 
appropriate and suitable for the rural community context. 
The questionnaires were divided into four sections: gen-
eral information, health information, fall awareness, and 
quality of life. The general information included gender, 
age, marital status, education, and income efficiency. The 
health information included alcohol consumption, smok-
ing, exercise, BMI, blood pressure (measured at the time 
of the interview by a research assistant), current disease, 
sleep, fear of falling, falls over a period of a year, and fall 
injuries sustained. The questionnaire on awareness toward 
fall risks among older adults which was modified from 
existing research,13 consisted of 18 questions using 
a Likert scale with five choice options, ranging from 
strongly disagree to strongly agree. Examples of questions 
are, “As you get older, you will increase your own car-
egiving to avoid falling”; “You will either organize elec-
trical cables that clutter walkways to reduce the risk of 
stumbling or ask your caregiver to do so”; “You pay 
attention when choosing shoes that are suitable for you”; 
or “You will be careful when walking on rough or uneven 
surfaces”. The rating scores are classified as follows: 72– 
90 = good, 54–71 = moderate, and 18–53 = low. The 
questionnaire on quality of life was developed by the 
World Health Organization (WHOQOL-OLD)16,28 and; 
translated into the Thai version.18 The questionnaire con-
sisted of 24 items in six domains, including 1) Sensory 
functioning (SAB), 2) Autonomy (AUT), 3) Past present, 
and future activities (PPE), 4) Social participation 
(SOP), 5) Death and dying (DAD), and 6) Intimacy 
(INT). The questionnaire used a rating scale ranging 
from 1 (not at all) to 5 (an extreme amount). Possible 
scores in each domain ranged from 4 to 20 points.

The score is totaled at three levels of quality of life: 
low (scores between 24–55), moderate (scores between 
56–88), and high (scores between 89–120). The question-
naire on fall awareness was checked by three experts in the 
field of health promotion, health behaviors, and the aging 
population. The researcher performed a pilot test using the 
questionnaires on similar characteristics of 30 samples. 
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The Cronbach’s alpha coefficients for the questionnaires 
on fall awareness and quality of life were 0.90 and 0.89, 
respectively.

Statistical Analysis
The SPSS Version 17 software (SPSS Inc., Chicago, IL, 
USA), licensed from Chiang Mai University, was used to 
analyze the data. Descriptive statistics such as frequency, 
percentage, minimum (Min), maximum, (Max), mean with 
standard deviation (Mean ± SD) were presented for the 
characteristics of the sample and to assess variable distri-
bution. The variables related to fall awareness and quality 
of life were determined using simple linear regression. To 
find factors linked to falls in the previous year among the 
ethnic older adults, binary logistic regression was used and 
odds ratio (OR) with 95% confidence interval (CI) was 
reported. The significance level for statistical tests was set 
at a p-value of less than 0.05.

Results
A total of 462 older adults (females (51.7%), males 
(48.2%)) people completed the questionnaires. The aver-
age age was 68.2 (SD=6.9) and ages ranged from 60 to 
104 years. Among the study group from the highlands 
were Mien (24.2%) and, Hmong (19.5%), and the group 
from the lowlands comprised Karen (35.5%) and 
Indigenous (20.8%). Overall, almost half of the older 
adults (48.8%) had a normal BMI. The following, results 
were also achieved: systolic blood pressure (SBP) between 
130/139 mmHg (35.5%), diastolic blood pressure (DBP) 
between 80–89 mmHg (50.0%). In terms of health, almost 
half of the older adults (42.6%) had a current disease, such 
as hypertension (15.8%), hyperlipidemia (10.8%), diabetes 
mellitus (4.5%), stroke (4.5%), depression (2.4%), tuber-
culosis (2.2%), kidney disease (1.9%), or orthopedic dis-
ease (0.4%). More characteristics of older adults are 
presented in Table 1.

Table 2 summarizes the level of awareness toward fall 
risks, falls, and quality of life among older adults in minority 
groups. The scores of fall awareness ranged from 50–83, 
with a mean of 63.8 (SD=8.4). About half of the older adults 
(71.6%) had a moderate level of fall awareness followed by 
a high (17.1%), and low (11.3%) awareness level. About 
25% of the older adults in the study had fallen at least once 
in the previous year, with 19.9% of the older adults suffering 
injuries as a result of the fall. Quality of life among the older 
adults ranged from 44–97, with the mean equal to 65.6 
(SD=10.6). The findings show that the majority of older 

adults (68.6%) had a moderate level of quality of life, fol-
lowed by a low level (24.9%); and only a few of them had 
a high quality of life (6.5%).

Univariate analysis of linear regression revealed that 
minority group, age, marital status, education, financial sta-
tus, exercise, BMI, high blood pressure, having a disease, 
sleep duration, and fear of falling were all found to be 
associated with scores of awareness toward fall risks 
among the older adults (p<0.05) (Table 3). Factors associated 
with falls are shown in Table 4. Logistic regression analysis 
showed that all the factors under investigation, except for 
marital status and smoking, were linked to falls (p<0.05). The 
modeled odds of falls, per unit increase in fall awareness, 
decreased by 26% (OR = 0.74, 95% CI = 0.70–0.78). In 
addition, fall awareness accounts for 57.7% of the variance 
in the log odds of one year falls. Besides, the results of simple 
linear regression show that minority group, gender, financial 
status, high blood pressure, having a disease, sleep duration, 
and fear of falling were related to quality of life among the 
older adults (p<0.05) (Table 5). There was a low positive 
correlation between fall awareness and quality of life, with 
a standardized coefficient of 0.36 (p<0.001). Compared to 
those who had no history of falls in the previous year, the 
quality of life of the older adults who had fallen was about 11 
points lower. The single factors of fall awareness and falls 
can explain 12.7% and 20.0% of the variance in the quality of 
life among older adults of various ethnicities, respectively.

Discussion
There was a significant relationship among personal fac-
tors, fall awareness, falls, and quality of life in older adults 
aged 60 years and over from ethnic minority groups living 
in the rural areas of northern Thailand. Most older adults 
had moderate and low levels of fall awareness. This can be 
explained by the fact that nearly 80% of the older adults 
do not have a formal education, which could indicate 
a lack of knowledge and understanding about health and 
prevention and a consequent lack of self-awareness. 
People who are more self-aware haves a better attitude 
and self-efficacy, which enables them to prevent disease 
and engage in good health practices.29 A person’s percep-
tion affects their attitudes, awareness, and self-efficacy, 
which leads to an understanding of the importance of 
good health.29 Accordingly, self-awareness has an effect 
on fall prevention, which suggests that a program aimed at 
raising fall awareness among senior ethnics should be 
considered.30
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Table 1 Sociodemographic of Elderly Categorized Based on Minority Groups

Variables Overall (n=462) Karen (n=164) Mien (n=112) Indigenous (n=96) Hmong (n=90)

n(%) n(%) n(%) n(%) n(%)

Gender

Male 223(48.3) 90(54.9) 51(45.5) 38(39.6) 44(48.9)

Female 239(51.7) 74(45.1) 61(54.5) 58(60.4) 46(51.1)

Age (years)

Mean ± SD 68.2 ± 6.9 71.5 ± 7.3 67.3 ± 5.0 62.2 ± 1.8 69.8 ± 7.3

Min–Max 60–104 60–104 60–82 60–67 60–98

Marital status

Single/widowed/separated 55(11.9) 37(22.6) 2(1.8) 13(13.5) 3(3.3)

Married 407(88.1) 127(77.4) 110(98.2) 83(86.5) 87(96.7)

Education

No 364(78.8) 139(84.8) 95(84.8) 58(60.4) 72(80.0)

Yes 98(21.2) 25(15.2) 17(15.2) 38(39.6) 18(20.0)

Financial status

Insufficient 305(66.0) 91(55.5) 87(77.7) 56(58.3) 71(78.9)

Sufficient 157(34.0) 73(44.5) 25(22.3) 40(41.7) 19(21.1)

Alcohol consumption

No 302(65.4) 112(68.3) 74(66.1) 59(61.5 57(63.3)

Yes 160(34.6) 52(31.7) 38(33.9) 37(38.5) 33(36.7)

Smoking status

Non-smoker 357(77.3) 127(77.4) 89(79.5) 74(77.1) 67(74.4)

Smoker 105(22.7) 37(22.6) 23(20.5) 22(22.9) 23(25.6)

Types of physical activity

Does not activity 339(73.4) 123(75.0) 82(73.2) 63(65.6) 71(78.9)

Exercise 123(26.6) 41(25.0) 30(26.8) 33(34.4) 19(21.1)

Body Mass Index (kg/m2)

Mean ± SD 23.1 ± 3.3 23.5 ± 3.6 22.6 ± 2.9 22.6 ± 2.9 23.5 ± 3.3

Min–Max 15.8–37.8 16.0–37.8 16.0–32.0 15.8–31.6 16.9–32.4

Systolic blood pressure (SBP)

<140 mmHg 282(61.0) 106(64.6) 62(55.4) 64(66.7) 50(55.6)

≥140 mmHg 180(39.0) 58(35.4) 50(44.6) 32(33.3) 40(44.4)

Mean ± SD 134.1 ± 14.8 133.3 ± 14.9 136.5 ± 12.7 131.3 ± 15.8 135.5 ± 15.5

Min–Max 90–204 90–204 100–161 94–168 100–166

Diastolic blood pressure (DBP)

<90 mmHg 369(79.9) 130(79.3) 91(81.2) 83(86.5) 65(72.2)

≥90 mmHg 93(20.1) 34(20.7) 21(18.8) 13(13.5) 25(27.8)

Mean ± SD 83.1 ± 8.2 82.8 ± 8.6 84.3 ± 6.3 81.2 ± 8.3 83.9 ± 9.0

Min–Max 56–116 56–116 67–100 60–100 64–106

Current disease

No 265(57.3) 89(54.3) 59(52.7) 75(78.1) 42(46.7)

Yes 197(42.6) 75(45.7) 53(47.3) 21(21.9) 48(53.3)

Sleep duration

<7 hrs 258(55.8) 99(60.4) 54(48.2) 53(55.2) 52(57.8)

≥7 hrs 204(44.2) 65(93.6) 58(51.8) 43(44.8) 38(42.2)

Fear of falling

No 257(55.6) 84(51.2) 66(58.9) 61(63.5) 46(51.1)

Yes 205(44.4) 80(48.8) 46(41.1) 35(36.5) 44(48.9)
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The findings revealed that 25.1% of the study’s parti-
cipants experienced a fall over one year, which is compar-
able to a study that estimated a 27% prevalence of falls in 
Thai older adults aged 60 and over.31 However, the high-
lander group, particularly the Hmong, had more falls 

(37.8%). In terms of quality of life, the study showed 
that the majority of older adults obtained scores at 
a moderate level, followed by low and high levels of 
scores. This is in accordance with previous findings that 
used the same tool to assess the quality of life of ethnic 

Table 2 Descriptive Analysis of Fall Awareness, Falls, and Quality of Life Among Elderly

Variables Overall (n=462) Karen (n=164) Mien (n=112) Indigenous (n=96) Hmong (n=90)

n(%) n(%) n(%) n(%) n(%)

Fall awareness

Low level (scores ≤ 53) 52(11.3) 11(6.7) 16(14.3) 6(6.3) 19(21.1)
Moderate level (scores 54–71) 331(71.6) 140(85.4) 67(59.8) 72(75.0) 52(57.8)

High level (scores ≥ 72) 79(17.1) 13(7.9) 29(25.9) 18(18.8) 19(21.1)

Mean ± SD 63.8 ± 8.4 62.3 ± 7.0 64.9 ± 9.5 65.1 ± 7.7 63.8 ± 9.4
Min–Max 50–83 50–79 50–83 53–82 50–81

Fall episode (s)
No fall 346(74.9) 130(79.3) 81(72.3) 79(82.3) 56(62.2)

Falls 116(25.1) 34(20.7) 31(27.7) 17(17.7) 34(37.8)

Single fall 95(20.6) 26(15.8) 27(24.1) 17(17.7) 25(27.8)
Recurrent falls 21(4.5) 8(4.9) 4(3.6) 0(0.0) 9(10.0)

Falling injury
No 370(80.1) 132(80.5) 92(82.1) 82(85.4) 64(71.1)

Yes 92(19.9) 32(19.5) 20(17.9) 14(14.6) 26(28.9)

Quality of life

Low level (scores ≤55) 115(24.9) 27(16.5) 33(29.5) 21(21.9) 34(37.8)

Moderate level (scores 56–88) 317(68.6) 128(81.1) 68(60.7) 65(67.7) 51(56.7)
High level (scores ≥89) 30(6.5) 9(2.4) 11(9.8) 10(10.4) 5(5.6)

Mean ± SD 65.6 ± 10.6 67.7 ± 9.8 63.9 ± 10.8 66.6 ± 11.3 62.7 ± 9.9
Min–Max 44–97 44–90 44–91 47–92 50–97

Sensory Ability (SAB)
Mean ± SD 8.9 ± 2.1 8.9±2.1 8.6±1.9 9.5±2.4 8.6±1.8

Min–Max 5–16 5–16 5–16 5–16 5–13

Autonomy (AUT)

Mean ± SD 10.2 ± 2.8 10.2±2.7 9.8±3.2 10.7±2.1 10.1±2.9

Min–Max 2–28 6–16 5–28 6–16 5–16

Past, Present, Future Activity (PPF)

Mean ± SD 12.2 ± 2.9 12.2±2.4 12.2±3.9 11.7±2.7 12.7±2.6
Min–Max 7–43 8–18 8–43 7–19 8–17

Social Participation (SOP)
Mean ± SD 12.1 ± 2.9 12.4 ± 2.7 11.8 ± 2.9 11.7 ± 3.2 12.3 ± 3.0

Min–Max 5–20 8–18 7–19 5–20 8–17

Death and Dying (DAD)

Mean ± SD 7.8 ± 2.5 7.7 ± 2.6 8.5 ± 2.6 6.6 ± 3.3 8.6 ± 2.7

Min–Max 4–20 4–19 4–20 4–17 4–20

Intimacy (INT)

Mean ± SD 14.3 ± 2.2 14.5±2.1 14.6±1.8 13.3±2.5 14.5±1.9
Min–Max 8–20 9–20 10–20 9–20 8–18
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minority older adults in Thailand’s rural communities.17 

This is similar to the concept of self-perceived health, 
which is based on a person’s experience and, learning, 
and is related to self-inflicted illness; it explained that as 
individual’s age, their physical and cognitive behaviors 
would be declined.32 In the process, elders begin to rely 
on others for help in social and daily activities.33

Fall awareness is an important factor in this study. 
Demographic factors such as gender, age, education, and 
income adequacy were linked to fall awareness, a claim 
supported by previous studies, which found that fall 
awareness is associated with being male,34 and that there 
is an associations between the perception of falls with age 
and the level of education.35 The results of our study could 
indicate that a high background level has an impact on fall 
awareness. Our findings reveal that Karen ethnics had 
statistically lower fall awareness scores than indigenous 
ethnics, which may be the result of a higher education 
level among the indigenous group. Elders who had poor 
education could experience lower fall awareness, 

a decreased perception toward health, and an increased 
risk of falling.30 Additionally, health status including exer-
cise, BMI, high blood pressure, current disease, sleep, and 
fear of falling were associated with fall awareness. Our 
findings are similar to a prior study showing participants 
with lower BMI and fewer comorbidities had higher falls 
awareness.34 Also, the idea that an awareness of one’s own 
health conditions8 results in a person’s increased aware-
ness of their own health care aligns with Pender’s theory.32 

As a result, poor health condition may reflect poor fall 
awareness.

The risk factors of falls were among the key findings of 
this study, which established that Hmong highlanders had 
a higher risk of falls than indigenous lowlanders. This may 
be due to differences in the demographic characteristics of 
ethnic groups. In addition, demographic characteristics of 
Hmong elders include the fact that they live mostly in 
rural, highland, and mountainous areas; they have 
a unique culture, supernatural beliefs, live in natural sur-
roundings, and travel into the forest; and their lifestyle and 
culture are different and unique from other ethnicities.24 

According to the findings, women were more likely than 
men to have fallen in the previous year; getting older 
increased the risk of falling. That gender difference is 

Table 3 Factors Associated with Fall Awareness Among Elderly 
by Simple Linear Regression

Factors Fall Awareness

B Beta 95% CI P-value

Ethnics - Indigenous Ref.

- Mien −0.14 −0.01 −2.42, 2.13 0.901

- Hmong −1.32 −0.06 −3.73, 1.08 0.279

- Karen −2.84 −0.16 −4.94, −0.73 0.008*

Gender (female) −3.85 −0.23 −5.35, −2.36 <0.001*

Age (years) −0.34 −0.28 −0.45, −0.23 <0.001*

Marital status (married) 0.51 0.02 −1.86, 2.89 0.670

Education (yes) 5.87 0.29 4.07, 7.67 <0.001*

Financial status (sufficient) 2.11 0.12 0.50, 3.72 0.010*

Alcohol drinking (yes) −1.07 −0.06 −2.68, 0.54 0.194

Smoking (yes) −1.36 −0.07 −3.19, 0.46 0.143

Exercise (yes) 4.09 0.22 2.39, 5.79 <0.001*

BMI (kg/m2) −0.43 −0.17 −0.66, −0.20 <0.001*

High blood pressure (yes)a −2.37 −0.14 −3.91, −0.83 <0.001*

Current disease (yes) −6.11 −0.36 −7.56, −4.66 <0.001*

Sleep duration (≥7 hrs) 6.61 0.39 5.19, 8.04 <0.001*

Fear of falling (yes) −8.08 −0.48 −9.44, −6.72 <0.001*

Falls - No Ref.

- Single −11.77 −0.57 −13.28, −10.26 <0.001*

- Recurrent −12.44 −0.31 −15.37, −9.51 <0.001*

Fall injury (yes) −11.70 −0.56 −13.30, −10.10 <0.001*

Notes: aSBP ≥140 mmHg and/or DBP ≥ 90 mmHg. *Significant at the 0.05 level 
(2-tailed). 
Abbreviations: B, regression coefficient; Beta, standardized coefficients; CI, con-
fidence interval.

Table 4 Factors Associated with 1-Year Falls Among Elderly by 
Binary Logistic Regression

Factors Falls

B OR (95% CI) P-value

Ethnics - Indigenous Ref. 1 0.007*

- Mien 0.58 1.78 (0.91–3.47) 0.091

- Hmong 1.04 2.82 (1.44–5.54) 0.003*

- Karen 0.19 1.22 (0.64–2.32) 0.554

Gender (female) 1.34 3.83 (2.39–6.13) <0.001*

Age (years) 0.07 1.07 (1.04–1.11) <0.001*

Marital status (married) −0.02 0.98 (0.51–1.87) 0.950

Education (yes) −1.16 0.31 (0.16–0.61) 0.001*

Financial status (sufficient) −2.65 0.07 (0.03–0.16) <0.001*

Alcohol drinking (yes) 0.82 2.28 (1.48–3.51) <0.001*

Smoking (yes) 0.29 1.34 (0.82–2.18) 0.236

Exercise (yes) −2.24 0.11 (0.05–0.25) <0.001*

BMI (kg/m2) 0.12 1.13 (1.06–1.20) <0.001*

High blood pressure (yes)a −1.45 2.17 (1.42–3.33) <0.001*

Current disease (yes) 2.11 8.24 (5.01–13.56) <0.001*

Sleep duration (≥7 hrs) −3.65 0.03 (0.01–0.07) <0.001*

Fear of falling (yes) 3.40 30.09 (14.65–61.77) <0.001*

Fall awareness (scores) −0.30 0.74 (0.70–0.78) <0.001*

Notes: aSBP ≥140 mmHg and/or DBP ≥ 90 mmHg. *Significant at the 0.05 level 
(2-tailed). 
Abbreviations: B, regression coefficient; OR, odds ratio; CI, confidence interval.
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associated with physical structures and activities between 
men and women, such as muscle strength, bone density, 
and a body structure; that is one reason severe falls and 
injury are found more in females than in males.36 Previous 
studies have made similar findings: age and gender are 
among the risks factors of falls.11 Formal education is an 
important factors for preventing falls among older adults. 
According to prior studies, uneducated elders are twice as 
likely to experience falls as educated people.22,37,38 Poor 
educational status and/or uneducated older adults may lack 
a proper understanding of the consequences of old age 
and, health related age and life adjustments.38 Therefore, 
dramatic changes in education and knowledge would 
improve the health of the older adults.39 In addition, our 
findings reveal a link between income and falls. This may 
be because insufficient income is one of the barriers to fall 
prevention and access to health care.40,41

Variables such as alcohol consumption, exercise, BMI, 
high blood pressure, current disease, and insufficient sleep 
were related to falls among ethnic older adults. Prior 

studies have found that individuals who regularly consume 
alcohol have a higher risk of falling than those who do 
not.42 Exercise deficiency and increasing BMI would 
increase the risk of falling among older adults.13,34 

Excessive weight can result in a decrease in muscle 
strength and impair physical performance.2,34,43 Being 
overweight has a negative impact on a person’s mobility 
and physical performance, contributing to an increased 
risk of falling and other related health risks, such as 
hypertension and cardiovascular disease.37,44 Also, the 
presence of chronic disease increases the burden and diffi-
culty of physical mobility, resulting in an unsteady gait 
and imbalance, which increase the risk of falling.30,34 In 
addition, insomnia a common symptom among older 
adults, could increase the risk of falling.13,44

Another important variable is a fear of falling, which 
was positively associated with falls. Fear of falling could 
create anxiety and stress, leading to an unsteady gait and 
imbalance.30,45 Elders who experience repeated falls may 
have an increased fear of falling.34,46 In terms of fall 
awareness, the study found that as one’s score increased, 
the likelihood of falling decreased. Ethnic older adults who 
had experienced one or more falls in the previous year had 
about a 12-point lower fall awareness than those who had 
never fallen. This is in line with a previous study that 
found elders with a high level of fall awareness have 
fewer falls.30 As a result, several factors, particularly fall 
awareness, and play a role in the implementation of fall- 
prevention programs.

This study found that, the Hmong had a lower quality 
of life than older adults from the indigenous lowland 
group. This is consistent with a previous study, which 
found that ethnic minority groups have a different quality 
of life.17 This could also be explained by a higher number 
of falling incidents among Hmong highlanders. As stated 
previously, ethnic groups have very unique ways of life, 
health beliefs, and social and environmental mores. This 
can be seen through their culture and the ways they dress, 
speak, and eat, their natural lifestyle, and their superna-
tural beliefs.17,24 These may have an impact on ethnic 
groups’ quality of life.

The socio-demographic factors associated with quality 
of life in this study include gender, income sufficiency, 
blood pressure, current disease, and sleep. Older male 
adults have reported a higher quality of life than older 
female adults in low and middle income countries.47 

Similarly, prior studies have found that income is posi-
tively associated with quality of life among older Thai 

Table 5 Factors Associated with Quality of Life Among Elderly 
by Simple Linear Regression

Factors Quality of Life

B Beta 95% CI P-value

Ethnics - Indigenous Ref.

- Mien −2.75 −0.11 −5.60, 0.10 0.058

- Hmong −4.00 −0.15 −7.01, −0.99 0.009*

- Karen 1.06 0.04 −1.57, 3.70 0.428

Gender (female) −2.75 −0.13 −4.67, −0.82 <0.001*

Age (years) −0.06 −0.04 −0.20, 0.08 0.395

Marital status (married) −2.10 −0.06 −5.09, 0.89 0.168

Education (yes) 0.42 0.02 −1.95, 2.79 0.727

Financial status (sufficient) 3.80 0.17 1.78, 5.82 <0.001*

Alcohol drinking (yes) −1.90 −0.08 −3.93, 0.13 0.066

Smoking (yes) −1.09 −0.04 −3.40, 1.22 0.354

Exercise (yes) 1.55 0.06 −0.64, 3.74 0.165

BMI (kg/m2) −0.21 −0.06 −0.50, 0.09 0.166

High blood pressure (yes)a −2.24 −0.11 −4.20, −0.29 0.025*

Current disease (yes) −3.31 −0.15 −5.24, −1.37 <0.001*

Sleep duration (≥7 hrs) 3.96 0.19 2.04, 5.88 <0.001*

Fear of falling (yes) −5.09 −0.24 −6.98, −3.19 <0.001*

Fall awareness (scores) 0.45 0.36 0.34, 0.56 <0.001*

Falls - No Ref.

- Single −10.73 −0.41 −12.89, −8.56 <0.001*

- Recurrent −11.75 −0.23 −15.95, −7.56 <0.001*

Fall injury (yes) −9.43 −0.36 −11.70, −7.16 <0.001*

Notes: aSBP ≥140 mmHg and/or DBP ≥ 90 mmHg. *Significant at the 0.05 level 
(2-tailed). 
Abbreviations: B, regression coefficient; Beta, standardized coefficients; CI, 
confidence interval.
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people in rural areas.18 Having diseases such as hyperten-
sion and diabetes mellitus was strongly negatively asso-
ciated with quality of life among the ethnic older adults.17 

In addition, sleep deprivation has been linked to lower 
health-related quality of life in older community-dwelling 
people.48 Nevertheless, because this study was conducted 
during the COVID-19 pandemic, it is possible the pan-
demic had an impact on the study groups’ employment, 
income, and access to health care, lowering their quality of 
life.10

This study found that fear of falling; fall awareness, 
falling, fall injuries, and quality of life are all closely 
linked among older adults from ethnic minority groups. 
Other studies have shown that individuals who are afraid 
of falling often experience poor quality of life.49,50 Fear of 
falling is recognized as an important psychological factor 
among older adults, who often develop paranoia and, 
experience reduced activity, and a loss of confidence in 
daily activities, as well as impaired physical, cognitive, 
and mental health functions, thus impeding their quality of 
life.50–52 Increased fall awareness may lead to fall preven-
tion, resulting in better quality of life. In addition, our 
findings are consistent with many studies, and show an 
inverse relationship between falls and quality of life.6,53,54 

Even falls that have resulted in minor injuries among older 
adults have been shown to exert a negative impact on their 
quality of life.3 It is important to point out the various 
factors affecting ethnic older adults’ quality of life, which 
is one of the most satisfactory outcomes of all health 
policy.55

The strengths of this study included: 1) The participants 
were older adults from ethnic minority groups living in 
remote areas far from primary and secondary healthcare 
provided by the government. As far as we know, this was 
the first study to focus on ethnic Thai older adults in terms of 
fall awareness, falls, and quality of life. Our findings provide 
evidence to support fall-prevention programs and strategies 
for improving the quality of life among them; and 2) the 
participants were selected using a simple random sampling 
method, which helped reduce selection bias. There are sev-
eral limitations in this study. First, a cross-sectional study 
makes it impossible to draw causal inferences. Second, the 
findings may not be applicable to older adults from other 
ethnic minority groups or those who live in other rural areas. 
Third, other factors, including access to health services, 
environmental and cultural factors, postural dispensations 
(standing, turning, walking, and changing positions), and 
their houses (high stairs leading to bathrooms outdoors) are 

important risk factors that were not included in this study. 
Accordingly, these variables could be used in future 
research. Finally, the respondents were asked about their 
fall experiences one year prior to the interview; therefore, 
we recommend a long-term study, such as a longitudinal 
prospective study to investigate the direction and cause of 
each component affecting quality of life.

Conclusion
This study found that several important factors are signif-
icantly associated with fall awareness, falls, and quality of 
life among older adults from ethnic minority groups. 
Managing these factors would be helpful in developing 
fall prevention programs to create an awareness of falls 
and their consequences and prevention, and to reduce the 
fear of falling. Moreover, such programs would empower 
older adults to be aware of health and well-being, which 
would enhance quality of life among them. The findings of 
this study can be used to initiate strategies for designing 
fall prevention programs suitable for the way of life, 
culture, and social environment context of older adults 
from ethnic minority groups living in rural communities. 
Therefore, public health agencies and local government 
should be aware of the problem and develop an imple-
mentation program and policy to prevent falls and 
improve the quality of life among ethnic minority older 
adults.
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