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Abstract
Background Zhiguo ethnic groups, commonly known as “the directly-entering-socialism ethnic groups”, represent 
Chinese ethnic minorities who have undergone a unique social development trajectory by transforming directly 
from primitive societies to the socialist stage. In recent decades, significant lifestyle transformations have occurred 
among Zhiguo ethnic groups. Understanding their health lifestyles can play a strategic role in China’s pursuit of 
universal health coverage. This study aims to examine patterns of health-related lifestyle among Zhiguo ethnic groups 
and explore whether sociodemographic features and specific indicators related to health status are associated with 
particular classes.

Methods A cross-sectional study was conducted in Yunnan Province, China, from July to December 2022. Stratified 
random sampling method was employed to recruit residents belonging to six Zhiguo ethnic groups aged between 15 
and 64. Latent class analysis was performed to identify clusters of health-related behaviors within each ethnic group. 
Logistic regression was utilized to determine the predictors of health lifestyles.

Results A total of 1,588 individuals from the Zhiguo ethnic groups participated in this study. Three latent classes 
representing prevalent health lifestyles among the Zhiguo ethnic groups were identified: “unhealthy lifestyle” (31.80%), 
“mixed lifestyle” (57.37%), and “healthy lifestyle” (10.83%). In the overall population, individuals belonging to the 
“healthy lifestyle” group exhibited a higher likelihood of being non-farmers (OR: 2.300, 95% CI: 1.347–3.927), women 
(OR: 21.459, 95% CI: 13.678–33.667), married individuals (OR: 1.897, 95% CI: 1.146–3.138), and those residing within 
a walking distance of less than 15 min from the nearest health facility (OR: 2.133, 95% CI: 1.415–3.215). Conversely, 
individuals in the age cohorts of 30–39 years (OR: 0.277, 95% CI: 0.137–0.558) and 40–49 years (OR: 0.471, 95% CI: 
0.232–0.958) showed a decreased likelihood of adopting a healthy lifestyle.

Conclusions A considerable proportion of the Zhiguo ethnic groups have not adopted healthy lifestyles. Targeted 
interventions aimed at improving health outcomes within these communities should prioritize addressing the 
clustering of unfavorable health behaviors, with particular emphasis on single male farmers aged 30–49, and 
expanding healthcare coverage for individuals residing more than 15 min away from accessible facilities.

Keywords Health lifestyle, Latent class analysis, Ethnic minority, Zhiguo ethnic groups

Health lifestyles of six Zhiguo ethnic groups 
in China: a latent class analysis
Kaiwen Wu1,2†, Jie Chen1†, Yan Xiao3, Chaofang Yan1, Xiaoju Li1, Yuan Huang1* and Rui Deng1*

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-19743-9&domain=pdf&date_stamp=2024-8-21


Page 2 of 12Wu et al. BMC Public Health         (2024) 24:2279 

Background
Health lifestyle theory posits that health lifestyles emerge 
as patterns of health-related behaviors shaped by the 
choices individuals make within the context of their 
available life chances [1]. A healthy lifestyle encapsu-
lates a comprehensive integration of behaviors, norms, 
identities, and discourse [2]. It includes, but is not lim-
ited to, proper dietary choices, abstaining from smok-
ing, moderate alcohol consumption, and regular exercise. 
These health-related behaviors have been found to be 
significantly associated with morbidity and life expec-
tancy [3–6]. In the context of China, certain health risk 
behaviors such as smoking, physical inactivity, and exces-
sive alcohol consumption, have emerged as prominent 
contributors to the prevalence of multiple chronic con-
ditions and premature mortality [7]. The high prevalence 
of these modifiable behaviors imposes a substantial bur-
den on healthcare [8, 9]. Moreover, early exposure to an 
unhealthy lifestyle can have enduring effects throughout 
an individual’s lifespan, leading to adverse health out-
comes later in life [10]. Therefore, it is crucial to identify 
and address modifiable unhealthy lifestyles with the aim 
of preventing the onset and slowing down the progres-
sion of chronic diseases. This objective remains pivotal 
within the field of public health.

Previous studies have indicated that health-related 
behaviors are influenced by a variety of factors, includ-
ing individual risk factors and social determinants. 
Individual risk factors encompass a complex array of 
demographic, cultural, and economic elements, such as 
age [11, 12], ethnicity [11], marital status [13], and sex 
[12, 14]. Social determinants of health, such as domestic 
context [15], working conditions [16], place of residence 
[17], education [18], income [19], and health promo-
tion policies [20], play a crucial role in shaping health 
and quality-of-life outcomes both within and beyond the 
household [21]. Governments worldwide have imple-
mented measures targeting these social determinants of 
health to mitigate the severity and distribution of health 
disparities while enhancing healthcare delivery. While 
prevailing research has primarily focused on adolescents, 
older adults, and individuals with chronic ailments, there 
is a noticeable dearth of studies examining ethnic minor-
ity populations. A study conducted in US colleges found 
that minority people are more likely to engage in high-
risk drinking behaviors due to ethnicity-related stress 
[22]. Correspondingly, another investigation in the UK 
revealed that lower levels of fruit and vegetable intake 
appeared among ethnic groups when compared to the 
White British population [23]. Additionally, findings 
from a survey carried out in China demonstrated that 
ethnic minority populations (e.g., Bai, Naxi, and Yi eth-
nicity), exhibit a higher prevalence of smoking compared 
to the Han ethnic majority [24].

The concept of the “Zhiguo Ethnic Groups,” also 
known as the “directly-entering-socialism ethnic groups,” 
emerged during the 1950s as a designation by the Chi-
nese Government for a subset of ethnic minorities that 
have undergone a distinct trajectory of social develop-
ment. During the establishment of the People’s Repub-
lic of China, these specific ethnic groups were still in 
an early stage of societal development. The Communist 
Party of China implemented specialized policies to facili-
tate their direct transition from primitive societies to 
socialism. As a result, eleven ethnic groups were officially 
recognized under this category: Wa, Pumi, Achang, Lisu, 
Lahu, Bulang, Jingpo, Nu, Jino, De’ang, and Drung people. 
These eleven ethnic minorities primarily inhabit remote 
areas within Yunnan Province in China where they have 
encountered significant poverty and resource shortages 
due to their geographical isolation and historical con-
straints [25–27].

In recent decades, significant lifestyle transformations 
have occurred among the Zhiguo ethnic groups due to 
poverty alleviation efforts implemented by the Chinese 
government [27]. However, despite their minority status 
and distinctive characteristics, there is a scarcity of com-
prehensive scientific investigations into their health life-
styles. Therefore, comprehending their health lifestyles 
and exploring approaches for promoting health can play 
a strategic role in China’s pursuit of universal health cov-
erage and inclusivity within the Healthy China Initiative.

To maximize health benefits, engaging in multiple 
health behaviors is essential, as the effects of individual 
behaviors alone may be insufficient for exerting synergis-
tic effects [28]. In recent years, researchers have shifted 
focus to the combining effects of multiple health-related 
behaviors, rather than single ones. Studies conducted in 
the United States [18, 29], Mauritius [30], and Australia 
[31, 32] have discovered unique patterns of health life-
styles among different populations, such as the “Problems 
of Violence” pattern, the “Problems of Violence, Alcohol, 
Tobacco, and Psychological Distress” pattern, and the 
Mixed Healthy/Unhealthy pattern. These distinct pat-
terns are likely associated with specific health outcomes 
and may affect the effectiveness of various health promo-
tion programs.

The present study aims to contribute to the grow-
ing body of literature by examining patterns of health 
lifestyles in Zhiguo ethnic groups. To achieve this, we 
employed Latent Class Analysis (LCA) to identify dis-
tinct classes of individuals exhibiting different patterns of 
engagement in six core health-related behaviors. Further-
more, we aim to explore whether sociodemographic fea-
tures and specific indicators related to health status are 
associated with particular classes.
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Methods
Sample size calculations
The sample size calculation was derived from the health-
related behavior indicators reported in the 2018 National 
Report of Health Services Survey in China. These indi-
cators include a smoking prevalence of 24.7%, alco-
hol consumption prevalence of 27.6%, physical activity 
rate of 49.9%, and health examination participation 
rate of 47.2%. Specifically, the smoking rate, which is 
the lowest among these behaviors, served as the basis 
for estimation, incorporating the following parameters: 
P = 0.247, δ = 0.0247, deff = 1, µα =1.96. Using the formula: 
N = µ2α×P (1−P )

δ2
× deff , the minimum required number 

of residents was calculated to be at least 1171. Taking 
into account a dropout rate of 15%, the sample size was 
determined as 1,347.

Sample selection and data collection
A cross-sectional study was conducted in Yunnan Prov-
ince, China, from July to December 2022. The population 
of Yunnan Province, as reported in the seventh national 
census, was 47,209,277 in 2020, with 15,636,032 indi-
viduals (33.12%) belonging to ethnic minorities [33]. In 
this province, there are 26 indigenous ethnic groups, of 
which 11 have been officially recognized as Zhiguo ethnic 
groups.

A stratified random sampling method was adopted to 
select participants from six villages in Yunnan. Firstly, 
16 prefectures in Yunnan were stratified into three clus-
ters based on their geographic location, per capita GDP, 
and minority population. Three prefectures were then 
randomly selected from each cluster. Subsequently, one 
county was chosen from each prefecture and two villages 
were further chosen from each county using random dig-
its. Finally, with the collaboration of community health 
workers, participants who belonged to Zhiguo ethnic 
groups and were aged between 15 and 64 were randomly 
enrolled in the study. Well-trained interviewers con-
ducted face-to-face interviews using a structured ques-
tionnaire. Participants who had resided locally for less 
than three months, those who had impaired communica-
tion abilities, and those who were reluctant to collaborate 
with the interviewers were excluded from the study. In 
total, 1,588 respondents were included in the final analy-
sis after excluding 33 individuals for missing data in the 
health lifestyle survey.

Variables
Socioeconomic status
Socioeconomic status was assessed as an independent 
variable in this study using a three-factor approach, 
encompassing educational attainment, monthly house-
hold income, and occupation. Educational attainment 
was evaluated on a two-point ordinal scale, including 

categories of junior high school or below and senior high 
school or above. Monthly household income was rated 
on a three-point scale: 1 denoting under 3,000 RMB, 2 
representing 3,000–6,999 RMB, and 3 indicating 7,000 
RMB and above. Occupations were categorized into two 
distinct groups: farmers and non-farmers.

Demographic characteristics
The demographic characteristics examined in this study 
included ethnicity, sex, marital status, and age. Ethnicity 
was determined based on self-identified ethnic classifica-
tion. This study specifically focused on the Zhiguo ethnic 
groups residing in Yunnan Province. Within this context, 
we specifically investigated six major groups from the 
11 Zhiguo ethnic minorities: Wa, Lisu, Nu, Jino, Lahu, 
and Bulang individuals. Sex was assessed as a binary 
variable while age was categorized into ordinal groups: 
15–29 years, 30–39 years, 40–49 years, 50–59 years, and 
60 years and older. Marital status was classified into two 
categories: married and unmarried (i.e., widowed, never 
married, and divorced).

Indicators related to health status
The study measured several health-related indicators to 
compare the defined clusters of health lifestyles among 
Zhiguo ethnic groups. These variables included self-
reported chronic disease, health literacy, and travel time 
on foot to the nearest health facility. Health literacy was 
evaluated using the Brief Health Literacy Screen (BHLS), 
a verbally administered survey consisting of three ques-
tions [34]. The BHLS scale ranged from 3 to 15, with 
higher scores indicating greater levels of health literacy. 
A score ≦ 9 indicated low health literacy, while a score > 9 
indicated adequate health literacy [35]. In this study, 
chronic diseases refer to noncommunicable diseases pri-
marily encompassing cardiovascular diseases, cancers, 
chronic respiratory diseases, metabolic disorders, and 
similar conditions. The self-reported history of chronic 
disease diagnosed by a medical professional was catego-
rized as either present or absent. Travel time on foot to 
the nearest health facility was reported in two categories: 
≦15 min and > 15 min.

Health-related behaviors
The present study employed a cluster analysis approach 
to identify and classify five health-related behaviors, 
namely smoking status, physical activity, sleep duration, 
alcohol consumption, health examination participa-
tion, and BMI categories. These behaviors were derived 
from a comprehensive review of prior research and evi-
dence-based practices [29, 36]. To better characterize the 
typological attributes of healthy or unhealthy behaviors 
predominant within the Zhiguo ethnic group, health-
related behavior variables were dichotomized as follows: 
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“0” indicated less healthy behaviors, and “1” represented 
more positive behaviors.

(i) Smoking status Participants were inquired 
regarding their tobacco use within the past 30 days. 
Subsequently, responses were categorized into 
two distinct groups: current smokers, defined as 
individuals who consumed tobacco products either 
on a daily basis or less frequently, and non-smokers, 
encompassing those who did not report current 
use of any tobacco products, including both never-
smokers and former smokers [37].

(ii) Physical activity Physical activity is quantified 
by examining both the frequency and duration of 
exercise undertaken by individuals within a specific 
time frame. In this study, physical activity was 
operationalized as engaging in physical exercise 
exceeding three times per week, with each session 
lasting a minimum of thirty minutes [38, 39]. Based 
on this operational definition, participants were 
classified into two groups for the physical activity 
analysis: physically active (engaging in regular 
physical activity) and physically inactive (not 
participating in physical activity on a weekly basis).

(iii) Sleep duration The sleep duration was 
determined by assessing the habitual nightly 
sleep hours reported by the respondents. This 
metric is widely recognized for its simplicity in 
comprehending, recalling, and recording sleep 
quality, rendering it well-suited for investigating the 
sleep patterns of diverse demographic groups [36, 
40]. In this study, sleep duration was dichotomized 
into moderate sleep duration, defined as seven 
to nine hours per night, and non-optimal sleep 
duration, characterized by less than seven hours or 
more than nine hours per night [41].

(iv) Alcohol consumption Based on the 
national guideline of Residents Nutrition and 
Health Monitoring survey in China [42], alcohol 
consumption was assessed by dividing respondents 
into “drinkers” (who reported any alcohol use in the 
past year) and “non-drinkers” (who did not).

(v) Health examination participation Health 
examination participation was evaluated by 
categorizing respondents into two groups: those 
who had undergone health screenings in the past 12 
months and those who had not .

(vi) BMI categories BMI categories were 
determined based on participants’ self-reported 
measurements of height and weight. According to 
the WHO classification for the Asian population, 
BMI was stratified as follows: underweight 
(< 18.5 kg/m2), normal weight (18.5–22.9 kg/m2), and 
overweight or obesity (> 23 kg/m2).

The appendix presents the initial inquiries along with 
their respective frequencies for the six health lifestyle 
variables.

Statistical strategy
We utilized Mplus8.0, a statistical modeling software 
designed to facilitate the sequential execution of multiple 
models, to perform LCA for probabilistic classification 
of individuals into distinct and mutually exclusive latent 
subgroups based on six health-related behavior variables. 
The primary objective of this analysis was to maximize 
the similarity of health-related behavior combinations 
within each class. Additionally, each case was assigned a 
probability of belonging to a specific class.

Initially, we employed a parsimonious class model and 
iteratively refined it by fitting additional models with 
increasing numbers of classes. Ultimately, the number 
of classes was determined using commonly employed 
fit indices such as Akaike Information Criterion (AIC), 
Bayesian Information Criterion (BIC), adjusted Bayes-
ian Information Criterion (aBIC), and entropy values. 
Entropy values, ranging from 0 to 1, indicate the accuracy 
of categorical classification, with higher values suggesting 
greater accuracy. An entropy value of ≧ 0.80 suggests 90% 
accuracy in category classification [43]. Lower AIC, BIC, 
and aBIC values imply better model fit [44].

Furthermore, the model fit was assessed by comparing 
the k class model to the k-1 class model using Lo-Men-
dell Rubin (LMR) and Bootstrap Likelihood Ratio Test 
(BLRT). A statistically significant p-value in the LMR and 
BLRT suggests that the k class model has a better fit than 
the k-1 class model [45].

Our study sought to meticulously delineate the patterns 
of health behaviors prevalent among individuals belong-
ing to the six Zhiguo ethnic groups. While the precise 
quantity and configuration of health behavior typolo-
gies within this population remain unknown, we strive to 
strike a balance between the interpretability of findings 
and avoidance of excessive categorization. Thus, we con-
currently considered the pragmatic implications of our 
findings and objective measures of model fit to determine 
the optimal delineation of classes. Following the identifi-
cation of distinct clusters within various minority popu-
lations through LCA analysis, we proceeded to employ 
logistic regression in Stata as a subsequent step to exam-
ine the influence of sociodemographic features and spe-
cific health-related indicators on health lifestyles across 
different Zhiguo ethnic groups. We calculated Odd Ratio 
(OR) and their corresponding 95% Confidence Interval 
(CI) to evaluate the risk factors associated with specific 
latent classes of health behavior. Statistical significance 
was determined at a level of P < 0.05.
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Results
Sociodemographic characteristics and health status of 
participants
Among the 1,588 participants surveyed, a diverse rep-
resentation of Zhiguo ethnic groups was observed, with 
an even distribution among Wa (16.12%), Lisu (15.93%), 
Nu (17.19%), Jino (21.16%), Lahu (15.18%), and Bulang 
people (14.42%). The sex ratio reflected a slight pre-
dominance of women, with a male-to-female ratio of 
1:1.05. The participants had an average age 41.75 years 
(SD = 13.84), and the majority were married (70.15%). 
In terms of socioeconomic status, a significant portion 
of the participants had attained junior school educa-
tion or below (84.89%), identified as farmers (74.56%) 
and reported a monthly income below 3,000 RMB ($465 
USD) (55.10%).

In terms of health-related characteristics, more than 
half the participants had a low health literacy level 
(51.89%). A significant proportion could access the near-
est health facility within a 15-minute walk (55.29%), 

and nearly one-third reported the presence chronic dis-
ease (30.92%). Further details on sociodemographic and 
health status-related characteristics of the six ethnic 
groups were aggregated and presented in Table 1.

Characteristics of health-related behaviors
Based on the survey conducted among respondents from 
the six Zhiguo ethnic groups, the findings revealed a 
smoking prevalence of 31.80% in the population. More-
over, the survey revealed an alcohol consumption preva-
lence of 37.41%, with 65.49% of individuals undergoing 
regular physical examinations. The proportion of the 
surveyed population actively engaged in regular physi-
cal activity was noted at 25.44%. Additionally, 55.92% 
reported a moderate sleep duration, while 40.37% had a 
normal weight.

Table  2 presents the distribution of health-related 
behaviors among individuals from different Zhiguo 
ethnic groups. Substantial variations were observed 
across ethnic groups regarding physical activity, alcohol 

Table 1 Sociodemographic characteristics and health status of participants, n (%)
Variables Total

(n = 1588)
Wa
(n = 256)

Lisu
(n = 253)

Nu
(n = 273)

Jino
(n = 336)

Lahu
(n = 241)

Bulang
(n = 229)

Sex
 Men 776(48.87) 110(42.97) 137(54.15) 151(55.31) 153(45.54) 103(42.74) 122(53.28)
 Women 812(51.13) 146(57.03) 116(45.85) 122(44.69) 183(54.46) 138(57.26) 107(46.72)
Age, mean (SD), years 41.75(13.84)
 15–29 322(20.28) 50(19.53) 53(20.95) 53(19.41) 57(16.96) 54(22.41) 55(24.02)
 30–39 370(23.30) 65(25.39) 66(26.09) 61(22.34) 68(20.24) 51(21.16) 59(25.76)
 40–49 353(22.23) 54(21.09) 63(24.90) 75(27.47) 78(23.21) 41(17.01) 42(18.34)
 50–59 356(22.42) 62(24.22) 42(16.60) 63(23.08) 84(25.00) 54(22.41) 51(22.27)
 ≧ 60 187(11.78) 25(9.77) 29(11.46) 21(7.69) 49(14.58) 41(17.01) 22(9.61)
Marital status
 Married 1114(70.15) 174(67.97) 151(59.68) 193(70.70) 267(79.46) 174(72.20) 155(67.69)
 Single 474(29.85) 82(32.03) 102(40.32) 80(29.30) 69(20.54) 67(27.80) 74(32.31)
Education level
 Junior high school or below 1348(84.89) 223(87.11) 234(92.49) 223(81.68) 247(73.51) 210(87.14) 211(92.14)
 Senior high school or above 240(15.11) 33(12.89) 19(7.51) 50(18.32) 89(26.49) 31(12.86) 18(7.86)
Occupation
 Farmer 1184(74.56) 208(81.25) 171(67.59) 196(71.79) 232(69.05) 186(77.18) 191(83.41)
 Non-farmer 404(25.44) 48(18.75) 82(32.41) 77(28.21) 104(30.95) 55(22.82) 38(16.59)
Monthly household income, RMB
 < 3000 875(55.10) 130(50.78) 160(63.24) 158(57.88) 81(24.11) 171(70.95) 175(76.42)
 3000–6999 563(35.45) 103(40.23) 82(32.41) 90(32.97) 175(52.08) 63(26.14) 50(21.83)
 ≧ 7000 150(9.45) 23(8.98) 11(4.35) 25(9.16) 80(23.81) 7(2.90) 4(1.75)
Health literacy
 Low health literacy 824(51.89) 124(48.44) 155(61.26) 120(43.96) 114(33.93) 138(57.26) 173(75.55)
 Adequate health literacy 764(48.11) 132(51.56) 98(38.74) 153(56.04) 222(66.07) 103(42.74) 56(24.45)
Travel time on foot to the nearest health facility, minutes
 ≦ 15 878(55.29) 98(38.28) 229(90.51) 227(83.15) 79(23.51) 174(72.20) 71(31.00)
 > 15 710(44.71) 158(61.72) 24(9.49) 46(16.85) 257(76.49) 67(27.80) 158(69.00)
Self-reported chronic disease
 Yes 491(30.92) 86(33.59) 78(30.83) 95(34.80) 71(21.13) 85(35.27) 76(33.19)
 No 1097(69.08) 170(66.41) 175(69.17) 178(65.20) 265(78.87) 156(64.73) 153(66.81)
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consumption, BMI categories and physical examination 
practices. However, no significant difference was found 
in smoking prevalence and sleep duration across these 
groups. Compared to participants from Wa, Jino, and 
Bulang ethnicities, a higher proportion of Lisu and Nu 
people reported complete abstinence from alcohol con-
sumption. Furthermore, a lower percentage of Bulang 
participants reported undergoing physical examinations, 
being underweight or overweight, and engaging in physi-
cal activity compared to other ethnic groups.

Classes of clustered health-related behaviors
Using the LCA method, we identified four distinct pro-
files of health-related behaviors. The identification of 
these profiles was based on rigorous numerical mea-
sures of model fit, as outlined in Table  3. Results from 
the LMR and BLRT tests suggested that the three-class 
model provided superior fit to the survey data compared 
to the two-class model, with an entropy value of 0.873 
signifying excellent separation between classes. Although 
AIC, BIC, and aBIC values were similar for both models, 
only the three-class model revealed a qualitatively dis-
tinct class absent in the two-class model. In light of both 
statistical fitness and pragmatic considerations, we con-
cluded that the three-class model was parsimonious and 
substantively robust.

Based on the three-class model, item probabilities for 
the three identified latent classes were estimated, and 
their proportions in the sample were depicted in Fig.  1. 
Class 1, consisting of 10.83% of all respondents, emerged 
as a “group with healthy lifestyle”. This group exhibited 

the highest prevalence of physical activity engagement 
(100%) and adherence to physical examination (87.9%), 
along with a low probability of smoking (11.4%) and 
alcohol consumption (15.7%). Class 2, representing 
the largest cluster with 57.4% of all respondents, was 
defined as a “group with mixed lifestyle”. Individuals in 
this cluster predominantly abstained from smoking and 
alcohol (100.0% and 75.3%, respectively) and displayed 
relatively high rates of physical examinations participa-
tion (64.0%) and physical inactivity (85.4%). Class 3, com-
prising 31.80% of the total sample, was characterized as 
a “group with an unhealthy lifestyle”. Participants in this 
class showed a relatively low likelihood of engaging in 
physical activity (21.7%), undergoing physical examina-
tion (61.0%), and maintaining a moderate sleep duration 
(55.0%). They exhibited the highest probability of smok-
ing (100%) and alcohol consumption (69.1%).

Classes of health lifestyle across ethnically diverse 
population groups
Figure 2 depicts the classes of health lifestyle across the 
six ethnic populations. A chi-square test revealed sig-
nificant differences in the distribution of clustered health 
lifestyle categories (χ2 = 56.226, P < 0.001). For instance, 
proportion of individuals in the Bulang people who 
belonged to the “healthy lifestyle” group was only 4.37%, 
which was significantly lower than the 20.55% observed 
in the Lisu people. Moreover, the “unhealthy lifestyle” 
had a higher proportion in the Jino people (35.42%) than 
in the Lahu people (25.31%).

Table 2 Health-related behaviors and basic profiles among ethnically diverse populations
Health-related behaviors Total Wa Lisu Nu Jino Lahu Bulang χ2

Smoking Yes 505(31.80) 89(34.77) 80(31.62) 95(34.80) 119(35.42) 61(25.31) 61(26.64) 11.693
No 1083(68.20) 167(65.23) 173(68.38) 178(65.20) 217(64.58) 180(74.69) 168(73.36)

Alcohol consumption Yes 594(37.41) 103(40.23) 53(20.95) 101(37.00) 154(45.83) 87(36.10) 96(41.92) 42.522***

No 994(62.59) 153(59.77) 200(79.05) 172(63.00) 182(54.17) 154(63.90) 133(58.08)
Physical activity Yes 404(25.44) 81(31.64) 98(38.74) 73(26.74) 59(17.56) 63(26.14) 30(13.10) 58.454***

No 1184(74.56) 175(68.36) 155(61.26) 200(73.26) 277(82.44) 178(73.86) 199(86.90)
Physical examination Yes 1040(65.49) 174(67.97) 176(69.57) 194(71.06) 270(80.36) 144(59.75) 82(35.81) 131.951***

No 548(34.51) 82(32.03) 77(30.43) 79(28.94) 66(19.64) 97(40.25) 147(64.19)
Moderate sleep duration Yes 888(55.92) 153(59.77) 135(53.36) 164(60.07) 178(52.98) 133(55.19) 125(54.59) 5.519

No 700(44.08) 103(40.23) 118(46.64) 109(39.93) 158(47.02) 108(44.81) 104(45.41)
Normal BMI Yes 641(40.37) 99(38.67) 95(37.55) 101(37.00) 141(41.96) 87(36.10) 118(51.53) 16.459**

No 947(59.63) 157(61.33) 158(62.45) 172(63.00) 195(58.04) 154(63.90) 111(48.47)
Note ***, **indicates statistical significance among six ethnic groups (P < 0.05)

Table 3 Fit statistics for latent class models
Number of latent classes AIC BIC aBIC entropy LMR BLRT
1 12266.615 12298.837 12279.776 — — —
2 11994.230 12064.043 12022.745 1.000 0.000 0.000
3 11986.756 12094.161 12030.625 0.873 0.028 0.000
4 11991.732 12136.728 12050.954 0.795 0.271 1.000
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Logistic regression of latent class of health lifestyle across 
six ethnic groups
The results of logistic regression analysis are presented 
in Table 4, with the “unhealthy lifestyle” group serving as 
the reference group against which the “healthy lifestyle” 
group is compared. In the overall population, individu-
als belonging to the “healthy lifestyle” group exhibited a 
higher probability of being non-farmers (OR: 2.300, 95% 
CI: 1.347–3.927), women (OR: 21.459, 95% CI: 13.678–
33.667), married (OR: 1.897, 95% CI: 1.146–3.138) and 
proximity to a health facility within a 15-minute walk 
(OR: 2.133, 95% CI: 1.415–3.215). Conversely, in com-
parison with individuals aged 15–29, those aged 30–39 
(OR: 0.277, 95% CI: 0.137–0.558) and 40–49 (OR: 0.471, 
95% CI: 0.232–0.958) showed a lower odds of adopting a 
healthy lifestyle.

Among all six Zhiguo ethnic groups, men were more 
likely to be associated to the “unhealthy lifestyle” group. 
Except for Jino and Lahu ethnicities, no significant 

associations were observed between socioeconomic sta-
tus, health literacy and individuals’ preferences. Ethnic 
disparities were evident in terms of factors influenc-
ing health lifestyles; for instance, among the Nu ethnic 
group, individuals without chronic diseases exhibited a 
lower propensity for embracing a healthy lifestyle (OR: 
0.308, 95% CI: 0.106–0.895).

Discussion
Describing health-related behaviors as clusters rather 
than individual practices provides valuable insights into 
the coexistence of positive and negative health behav-
iors among individuals, rather than exclusive adoption 
of one behavior over the other [18]. The presence of 
both healthy and unhealthy behaviors can be elucidated 
by Compensatory Health Beliefs (CHBs), which dem-
onstrate that engaging in certain healthy behaviors can 
counterbalance or “neutralize” the negative impacts of 
unhealthy behaviors [46, 47].

Fig. 2 Classes of health lifestyles across six ethnic groups

 

Fig. 1 Item-response probabilities for health lifestyle indicators and participant distribution of the latent class of health lifestyle
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In our study, we focused on six Zhiguo ethnic groups to 
identify six health-related behaviors by categorizing the 
population into three distinct clusters. By incorporating 
both health-promoting and health-compromising behav-
iors in our typologies, we could differentiate between 
individuals actively pursuing good health and those 
simply avoiding unhealthy behaviors. Furthermore, we 
explored the associations between these typologies and 
key demographic characteristics, health status indicators, 
as well as socioeconomic status, thereby shedding light 
on the relationship between these factors and distinct 
patterns of health lifestyles.

The study identified three latent classes denoting prev-
alent health lifestyles among the Zhiguo ethnic groups: 
Class 1, characterized by a “healthy lifestyle” (10.83% 
of the total sample); Class 2, characterized by a “mixed 
lifestyle” (57.37% of the total sample); and Class 3, char-
acterized by an “unhealthy lifestyle” (31.80% of the total 
sample). The prevalence distributions across these three 
latent classes indicated a predominant representation of 
individuals adhereing to unhealthy or mixed lifestyles 

(90% of the studied sample), with a small proportion 
(10%) demonstrating consistently healthy lifestyles. These 
findings underscore limited health-promoting practices 
among Zhiguo ethnic groups.

Further analysis was conducted to delve into the factors 
influencing the health lifestyle of Zhiguo ethnic groups. 
Logistic regression revealed that sex is a significant fac-
tor shaping the health lifestyle choices of all six ethnic 
groups. Among Zhiguo ethnic groups, women exhibited 
a heightened propensity, ranging from 13 to 80 times 
more likely than men, to choose healthy lifestyles. This 
trend aligns with previous research indicating lower rates 
of hazardous drinking and tobacco smoking but higher 
rates of physical inactivity among women [48]. Several 
potential explanations for this sex disparity have been 
proposed, including societal norms mandating men to 
maintain their socialization and masculinity, thereby 
fostering increased rates of smoking and alcohol con-
sumption [49, 50]. It is evident that future efforts should 
prioritize tailored interventions targeting men through 

Table 4 Logistic Regression of latent class of health lifestyle across six ethnic groups, OR (95%CI)
Characteristics Total Wa Lisu Nu Jinuo Lahu Bulang
Occupation (Ref: farmer)
 Non-farmer 2.300

(1.347–3.927)
1.459
(0.201–10.603)

1.402
(0.480–4.098)

1.494
(0.403–5.539)

4.499
(1.328–15.243)

1.672
(0.267–10.457)

2.220
(0.135–36.493)

Education level (Ref: senior high school and above)
 Junior high school and below 1.753

(0.901–3.412)
0.957
(0.121–7.549)

0.630
(0.102–3.890)

1.425
(0.322–6.299)

4.260
(1.112–16.313)

0.338
(0.024–4.706)

1.369
(0.077–24.175)

Travel time on foot to the nearest health facility (Ref: >15)
 ≦15 2.133

(1.415–3.215)
0.456
(0.150–1.381)

6.339
(0.613–65.514)

2.356
(0.540–10.271)

1.477
(0.438–4.980)

1.824
(0.460–7.231)

4.891
(0.973–24.574)

Monthly household income 0.817
(0.599–1.116)

2.170
(0.973–4.842)

1.381
(0.650–2.933)

0.432
(0.180–1.038)

0.805
(0.382–1.697)

0.174
(0.044–0.681)

1.888
(0.415–8.595)

Marital status (Ref: single)
 Married 1.897

(1.146–3.138)
6.262
(1.563–25.081)

2.907
(1.114–7.587)

1.619
(0.475–5.516)

0.956
(0.221–4.128)

5.483
(0.965–31.142)

0.471
(0.073–3.057)

Health literacy (Ref: low health literacy)
 Adequate health literacy 0.872

(0.561–1.356)
0.591
(0.187–1.873)

0.607
(0.227–1.628)

1.235
(0.410–3.723)

0.928
(0.278–3.095)

3.071
(0.670–14.073)

2.809
(0.473–16.666)

Age (Ref: 15–29)
 30–39 0.277

(0.137–0.558)
0.215
(0.025–1.867)

0.219
(0.043–1.110)

0.168
(0.026–1.097)

0.157
(0.021–1.189)

0.078
(0.007–0.820)

0.622
(0.041–9.390)

 40–49 0.471
(0.232–0.958)

0.348
(0.038–3.165)

0.458
(0.085–2.459)

0.689
(0.139–3.403)

0.525
(0.096–2.858)

0.054
(0.004–0.784)

1.187
(0.040–35.385)

 50–59 0.522
(0.247–1.103)

0.242
(0.025–2.383)

0.700
(0.119–4.125)

0.622
(0.094–4.095)

0.941
(0.162–5.478)

0.063
(0.005–0.849)

2.262
(0.109–46.934)

 ≧60 0.687
(0.299–1.576)

0.962
(0.074–12.453)

0.674
(0.078–5.807)

1.940
(0.267–14.068)

0.446
(0.059–3.387)

0.244
(0.019–3.115)

1.519
(0.049–47.307)

Sex (Ref: men)
 Women 21.459

(13.678–33.667)
43.764
(12.727–150.492)

29.738
(9.408–94.000)

13.768
(4.563–41.535)

23.717
(7.489–75.114)

79.097
(16.751–373.480)

42.711
(3.677–496.168)

Self-reported chronic disease (Ref: yes)
 No 0.702

(0.450–1.094)
1.577
(0.471–5.279)

1.876
(0.670–5.250)

0.308
(0.106–0.895)

0.819
(0.253–2.652)

0.278
(0.065–1.182)

0.751
(0.126–4.472)

Note “healthy lifestyle” group compared to the “unhealthy lifestyle” group (reference group); logistic regression analysis incorporates a sample size of 677 participants
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health education initiatives and advocacy campaigns 
focused on tobacco control and alcohol restriction.

It is noteworthy that within the Zhiguo ethnic groups, 
there appears to be a decreased inclination among mid-
dle-aged and young adults to engage in health-promoting 
behaviors. Concurrently with societal progress, there has 
been a notable shift in the leading causes of mortality 
among Zhiguo ethnic groups, with chronic non-commu-
nicable diseases emerging as the predominant contribu-
tors [51]. To advance preventive strategies effectively, it 
is imperative to prioritize interventions aimed at promot-
ing healthy lifestyle specifically targeting middle-aged 
adults. This targeted approach plays a crucial role in early 
mitigating and managing the prevalence and impact of 
chronic diseases [52].

The logistic regression analysis results suggest that 
travel time on foot to the nearest health facility may 
serve as a significant determinant influencing individu-
als’ health lifestyle choices, as observed across different 
populations. Individuals residing in remote areas with 
restricted access to healthcare facilities may be suscep-
tible to a lack of awareness regarding lifestyle modifica-
tions and the promotion of healthy behaviors due to the 
absence of effective nudging mechanisms [53]. To effec-
tively address these challenges, the Healthy China Ini-
tiative is committed to enhancing the functionality of 
primary healthcare service networks and optimizing the 
allocation of healthcare resources, particularly focus-
ing on western regions and underserved areas. Moving 
forward, strategies such as improving healthcare acces-
sibility, implementing telemedicine technologies, and 
establishing community-based health education pro-
grams are imperative. These efforts seek to empower 
individuals residing in remote regions by enabling them 
to make informed decisions while embracing health-con-
scious lifestyles.

In contrast to previous studies that have underscored 
the importance of socioeconomic factors, such as edu-
cation, income and occupation [54, 55], our study dis-
cerns no substantial correlation between these variables 
and health lifestyle among the majority of Zhiguo ethnic 
groups. This disparity in findings may be attributed to 
the relatively equal distribution of socioeconomic status 
within the surveyed ethnic groups, resulting in limited 
health disparities within the population. Therefore, our 
study suggests that in populations with minimal variation 
in socioeconomic status, the impact of socioeconomic 
factors on health outcomes may not be as pronounced. 
Consequently, interventions targeting health-related life-
style necessitate consideration of alternative contributing 
factors.

Our analysis highlights the significance of ethnic iden-
tity in shaping “behavioral niches“ [29]. The diverse 
cultures and habits among ethnic groups in our study 

underscore the pivotal role of ethnic identity as a potent 
determinant of behavior patterns. Using chi-square tests, 
we discerned substantial variations in health lifestyle pro-
files among different ethnic groups. These findings are 
consistent with previous research, exemplified by a study 
conducted in Hubei province, China, which reported 
statistically significant differences in the prevalence 
of health behaviors between Han Chinese and ethnic 
minority residents [56]. While no significant differences 
were found in the conditional probability distributions of 
smoking and moderate sleep duration among the Zhiguo 
ethnic group, notable disparities emerged regarding 
physical activity, alcohol consumption, BMI categories 
and physical examination domains. These discrepan-
cies indicate that these four behaviors serve as primary 
determinants of health lifestyle clusters within ethnic 
minorities. Cultural customs and the environmental fac-
tors associated with generations-long residence can be 
attributed to these differences. For instance, higher rates 
of alcohol consumption among the Wa, Jino, and Bulang 
ethnic groups may be imputed to cultural norms that per-
ceive alcohol as a crucial facilitator for social interaction 
[57, 58]. Conversely, adherence to religious rules among 
Lisu and Nu inhabitants has led to moderated smoking 
and drinking behavior, resulting in lower incidences of 
excessive alcohol intake [59, 60]. Additionally, worth not-
ing is that limited access to medical resources faced by 
the Bulang ethnic group residing in remote mountain-
ous regions for generations impedes their engagement 
in health promotion activities like physical examinations 
[61, 62]. Geographical barriers, coupled with relatively 
lower income, may further hinder their adoption of pre-
ventive behaviors.

As intercultural contact continues to evolve, Zhiguo 
ethnic groups may face a dual challenge in lifestyles 
choices as they navigate the balance between preserv-
ing traditional cultural customs and engaging in mod-
ern social movements. For instance, the health lifestyle 
preferences of Nu people are influenced by the presence 
or absence of chronic diseases. Therefore, targeted pre-
ventative interventions should be implemented in these 
ethnic groups, prioritizing initiatives aimed at modifying 
harmful pre-existing habits (e.g., excessive alcohol con-
sumption and smoking [63, 64]) and mitigating the nega-
tive effects of contemporary unhealthy behaviors (e.g., 
sedentary behavior, late-night activities, and excessive 
reliance on electronic devices [65, 66]).

This study focuses on investigate the health lifestyles of 
Zhiguo ethnic groups residing in rural areas of Yunnan 
Province, China. By offering crucial empirical insights, it 
contributes to the advancement of health research within 
these distinct demographic segments. The implications 
derived from our findings can be extrapolated to similar 
contexts characterized by a convergence of diverse ethnic 
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minority populations and resource-constrained commu-
nities. Several constraints merit acknowledgment in our 
study. Firstly, we only examined 6 out of the 11 Zhiguo 
ethnic minority groups. Thus, it is recommended to 
conduct further investigations on the remaining ethnic 
groups to mitigate potential selection bias and ensure 
comprehensive representation. Secondly, our survey 
was predicated on self-reported data, rendering it sus-
ceptible to social desirability bias and recall distortion. 
Thirdly, the use of LCA requires categorical indicators for 
class identification. It is noteworthy that dichotomizing 
health-related behavioral variables might influence the 
emergence of latent classes. Fourthly, our study did not 
investigate the specific pathways through which ethnicity 
exerts influence on health lifestyles. However, our find-
ings contribute significantly to elucidating the manner in 
which ethnic identity shapes health behaviors, thereby 
emphasizing the necessity for targeted interventions 
aimed at addressing health disparities among diverse 
ethnic groups. Future research can explore how ethnicity 
influences the clustering of health-related behaviors, thus 
providing a more nuanced understanding of the specific 
mechanisms through which ethnicity impacts health life-
styles. Finally, additional variables such as dietary habits 
can be pertinent to consider, as they constitute integral 
components of health-related behaviors. Incorporat-
ing such variables will facilitate the formulation of more 
effective interventions to improve the health lifestyles 
among diverse ethnic groups and reduce health dispari-
ties. Such efforts are crucial for achieving optimal health 
outcomes across diverse demographic strata.

Conclusions
The present study demonstrates distinct clustering pat-
terns of health-related behavior within the Zhiguo ethnic 
groups, indicating a substantial proportion of this popu-
lation has not embraced healthy lifestyles. Targeted inter-
ventions aimed at improving health outcomes within the 
Zhiguo ethnic communities should prioritize addressing 
the clustering phenomenon of unfavorable health behav-
iors, with particular emphasis on single male farmers 
aged 30–49, and expanding healthcare coverage for indi-
viduals residing more than 15-minute proximity to acces-
sible healthcare facilities.
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