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Background: Alcohol consumption is a significant risk factor for premature mortality and increased disease burden worldwide, especially among young and middle-aged individuals. This study aims to evaluate drinking patterns and alcohol consumption among adults in Hainan Province, while also identifying associated factors.

Methods: Analyses based on the 2022 “2 + 3” epidemiological survey in Hainan were conducted, and the drinking types, quantities, and frequencies among local residents were described. Chi-square tests and multiple linear regression were employed for the statistical analysis.

Results: A total of 32,857 adults participated, yielding an overall drinking rate of 42.8%. The drinking rate was significantly higher among men (64.4%) than women (18.9%). The highest drinking rates were found in the 30–59 age group, especially among individuals aged 30–39. Ethnic minorities had a higher drinking rate (70.1%) than Han individuals. Lower educational attainment was associated with lower drinking rates, although the prevalence of active drinkers was higher. Men preferred strong liquor and beer, whereas women favored beer and rice wine. The average weekly alcohol consumption was 59.8 mL for men and 10.9 mL for women, with 43.6% of men exceeding 100 mL weekly, compared to 12.7% of women.

Conclusion: This study emphasizes the complexity and diversity of drinking behaviors among adults in Hainan Province. Sociodemographic factors, including gender, age, ethnicity, education, marital status, occupation, and region, are closely linked to drinking behaviors. The findings provide a scientific basis for developing targeted public health strategies, highlighting the need for effective interventions to mitigate alcohol-related health issues among high-risk populations.
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Background

Alcohol consumption is a well-established risk factor for premature mortality and increased disease burden, especially among young and middle-aged populations. It surpasses other factors such as high body mass index, hypertension, and dietary risks (1–3). According to the World Health Organization’s 2024 report, approximately 400 million individuals worldwide have alcohol use disorders, with 209 million suffering from alcohol dependence. This situation led to about 2.6 million alcohol-related deaths in 2019 (4). The International Agency for Research on Cancer’s 2020 report estimates that approximately 741,000 new cancer cases globally are attributable to alcohol, accounting for 4.1% of all new cases that year. Notably, three-quarters of these alcohol-related cases occurred in men (5). Drinking behavior has been a significant focus in public health and social management, especially among young and middle-aged men. Their high drinking frequency and alcohol intake considerably impact health and social functioning (6, 7).

Approximately 1.6 million deaths worldwide each year are attributed to non-communicable diseases related to alcohol. This includes about 474,000 deaths from cardiovascular diseases and 401,000 from cancer. Additionally, around 724,000 deaths are due to injuries, such as traffic accidents and self-harm (4). Furthermore, alcohol suppresses immune function, increasing the risk of infectious diseases. In 2019, approximately 284,000 deaths globally were linked to alcohol-related infections (4). To effectively address the substantial disease burden caused by alcohol, the World Health Organization has launched the “2022–2030 Global Alcohol Action Plan.” The goal is to reduce harmful drinking by 20% compared to 2010 levels (8). While global alcohol consumption trends downward, China’s consumption continues to rise, with a 76% increase from 2005 to 2016. However, the abstinence rate has decreased from 50.9 to 42.1% (8). Therefore, strict control of alcohol consumption in China remains crucial.

Alcohol consumption exhibits notable demographic characteristics. Worldwide, drinking rates and alcohol-related health issues are generally higher among men than women, with episodic binge drinking being more prevalent (9). Distinct differences in drinking patterns exist across gender, age, geographic regions, and economic groups, highlighting the need for targeted alcohol consumption management. Currently, there is a lack of clear reporting on drinking types, quantities, and patterns among various demographic groups in China. This study aims to systematically assess alcohol consumption among adults in Hainan Province, highlighting differences in drinking patterns and alcohol intake across various demographic characteristics. The findings will provide a scientific basis for public health policy development, assist in identifying high-risk populations, and promote more refined and personalized intervention strategies.



Methods

Data for this study were obtained from the 2022 “2 + 3” epidemiological sampling survey in Hainan Province, focusing on local residents and migrant populations to analyze drinking types, quantities, and corresponding alcohol consumption. In order to accurately understand the epidemic situation of hypertension, diabetes, tuberculosis, viral hepatitis (hepatitis Z and hepatitis C) and serious mental disorders (referred to as “2 + 3” diseases) and behavioral factors influencing public health in Hainan Province, the local government conducted the epidemic investigation. The present study aims to report the drinking patterns and alcohol consumption across demographic characteristics, providing a scientific basis for public health policy and facilitating the identification of high-risk populations.


Study population and sampling

The study included residents aged 18 and older from Hainan Province, gathering demographic information such as gender (male, female), age, ethnicity (Han, minority), education level (primary or below, junior high, senior high, college or above), marital status (married, unmarried), occupation (agriculture, employed, student, other/unemployed), and geographic area (urban, rural). The sampling method for this survey is a two-stage unequal proportion cluster sampling. All of the village committees in cities, counties, and districts in Hainan Province were numbered and randomly selected weighted by the local population.



Alcohol consumption data


Drinking rate

We assessed whether participants consumed alcohol in the past 12 months.



Types of alcohol

Participants consumed beer, high-proof liquor, low-proof liquor, wine, and yellow rice wine.



Average drinking quantity

Average consumption per drinking time was collected, measured in “liang” (50 mL) for all types except beer, which was measured in milliliters.



Drinking frequency

Past 12-month drinking frequency was documented and categorized as daily, 5–6 days per week, 3–4 days per week, 1–2 days per week, 1–3 days per month, or less than once per month. Drinking frequency was defined as follows: drinking on ≥5 days per week was classified as “active,” 1–4 days per week as “moderately active,” and ≤ 3 days per month as “inactive.”



Weekly pure alcohol intake

The average alcohol content was estimated for each type: beer (4%), high-proof liquor (50%), low-proof liquor (35%), wine (15%), and yellow rice wine (18%). Weekly pure alcohol intake was calculated using the formula: alcohol type content × drinking frequency × average drinking quantity, reported in milliliters.




Statistical analysis

Chi-square tests were used to perform group comparisons for categorical variables, including drinking rates. Weekly alcohol intake was estimated based on average drinking quantity, types of alcohol consumed, and drinking frequency. The natural logarithm and exponential of the average weekly intake were calculated according to its distribution characteristics. Multiple linear regression and multivariable logistic regression analyses were conducted to assess the impact of various demographic characteristics on weekly alcohol intake. A significance level of α = 0.05 was employed, and data were analyzed using R version 4.3.2.




Results


Demographic information and overall drinking rate

This study included 32,857 adults from Hainan Province, of whom 17,733 (54.0%) were female. The overall drinking rate was 41.4%, with a weighted rate of 42.8%. The drinking rates were 64.4% for males and 18.9% for females. Among various age groups, adults aged 30–59 exhibited higher drinking rates, peaking at 50.3% in the 30–39 age group. Overall, the drinking rate initially increased before gradually declining, peaking at age 31 for males. In contrast, females experienced a brief rise from ages 18 to 20 before a decline (Figure 1). The drinking rate among ethnic minorities was significantly higher at 70.1%, compared to 36.8% for Han individuals. The majority of the population had a junior high education or less, with the lowest drinking rate of 31.3% observed among those with primary education or below, which was significantly lower than rates for higher educational levels. The drinking rate for married individuals was 40.4%, significantly lower than the 52.3% rate for unmarried individuals. The largest percentage of participants were farmers (52.3%), with a weighted drinking rate of 45.0%, which was lower than that of employed individuals at 51.7%. Drinking rates for urban and rural residents were similar, at 42.6 and 42.9%, respectively (Table 1). The highest drinking rates were found to be over 80% among male ethnic minorities aged 18–59 years. Drinking rates decreased from 21.8 to 3.7% with ages increased among Han female population, while around 50% ethnic minorities females drink at all age stages.
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FIGURE 1
 Alcohol consumption rate by age group.




TABLE 1 Demographic information and drinking rates of participants.
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Alcohol consumption patterns


Frequency of drinking

The distribution of overall drinking frequency shows that individuals consuming alcohol for ≥5 days per week form the smallest active drinking group at 24.4%. In contrast, those drinking for ≤3 days per month comprise the largest inactive group at 43.2%. Notably, the proportion of active male drinkers (27.7%) is significantly higher than that of female drinkers (11.7%). The active drinking rate increases with age, with more than 40% of individuals aged 60 and above classified as active drinkers. Meanwhile, the proportion of individuals drinking alcohol 1–4 days per week gradually decreases. However, the decline in inactive drinkers is relatively small, and this trend is more pronounced among male drinkers (Table 2; Figures 2A–C). Regarding educational background, individuals with elementary education or less have a lower overall drinking rate but a significantly higher active drinking proportion of 36.2%, compared to just 10.3% among those with a bachelor’s degree or higher. Similarly, among agricultural workers, the overall drinking rate is lower than that of office workers; however, the active drinking rate is markedly higher than that of non-agricultural groups, with students showing the lowest active drinking rate at 10.1%. The active drinking rate in rural populations is significantly higher than that in urban populations.



TABLE 2 Distribution characteristics of alcohol consumption frequency and types among adults in Hainan Province.
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FIGURE 2
 Alcohol consumption frequency and types by age group. (A) Overall population alcohol consumption frequency by age. (B) Male alcohol consumption frequency by age. (C) Female alcohol consumption frequency by age. (D). Overall population alcohol types by age. (E) Male alcohol types by age. (F) Female alcohol types by age.




Types of alcohol consumed

In terms of alcohol types, distilled Baijiu and beer are the most commonly consumed beverages among males, with 33.3% choosing distilled Baijiu and 25.3% choosing beer. In contrast, females prefer beer and rice wine (Huangjiu), accounting for 35.2 and 31.2%, respectively. Overall, beer is the most consumed alcoholic beverage among individuals under 30, with a consumption rate of 56.3%. However, as age increases, the consumption rates of distilled Baijiu and rice wine (Huangjiu) significantly rise, while beer consumption declines markedly. Among males, there is a pronounced increase in the consumption of both distilled and low-alcohol Baijiu. In contrast, females exhibit a significant rise in the consumption of rice wine (Huangjiu), with a notably higher consumption rate compared to males (Table 2; Figures 2D–F).



Characteristics of average alcohol consumption per time

Males have the highest average beer consumption per time at 487.0 mL, while females average 250.8 mL. Average consumption of other types of alcohol is relatively similar across genders. Notably, beer consumption declines significantly with age, while the decrease in the consumption of other types of alcohol is less pronounced. Ethnic minorities exhibit higher average consumption of all alcohol types compared to the Han population. Individuals with an education level of elementary school or below have significantly lower average beer consumption than those with higher education levels; however, they have the highest average consumption of low-alcohol Baijiu at 159.1 mL. In rural populations, both farmers and workers predominantly consume low-alcohol Baijiu in addition to beer (Table 2; Figure 3).

[image: Figure 3]

FIGURE 3
 Average alcohol consumption per time by age. (A) Average consumption of beer, low-alcohol baijiu and wine. (B) Average consumption of Huangjiu and Baijiu.





Alcohol intake and multivariate analysis

Table 3 displays the distribution of weekly alcohol intake among adults in Hainan Province. The results indicate that the average weekly alcohol consumption for men is 59.8 mL, with 43.6% consuming over 100 mL. In contrast, women have an average intake of 10.9 mL, with 67.0% consuming ≤20 mL. Overall, alcohol consumption significantly increases with age, peaking at age 60 before declining. However, women’s alcohol intake continues to rise with age (Table 3; Figure 4). Regarding other demographic characteristics, ethnic minorities, individuals with lower educational attainment, married individuals, farmers, and rural populations exhibit significantly higher weekly alcohol intake. Notably, those with an education level of elementary school or below have consumption rates exceeding 62 mL per week, with over 47% consuming more than 100 mL per week. Further, we found all the unmarried male employees aged 60–69 years with primary or below education consumed over 100 mL pure alcohol per week, as well as those unmarried male employees aged 50–59 years with senior education. In the meantime, 91.5% unmarried females farmers of Han population with junior school education were found consuming over 100 mL pure alcohol.



TABLE 3 Weekly alcohol consumption among adults in Hainan Province.
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FIGURE 4
 Weekly average pure alcohol intake.


Multiple linear stepwise regression results indicate that gender is the most significant demographic factor associated with weekly alcohol intake, with a standardized β value of 0.40, and ethnicity was with a standardized β of 0.14. Multivariable logistic regression analysis shows that men consuming between 21 and 100 mL weekly have a risk of 4.10 (4.06–4.13) times that of women, compared to those consuming ≤20 mL. Men consuming over 100 mL weekly have a risk of 12.17 (12.06–12.28) times that of women. Additionally, individuals with an education level of elementary school or below have an odds ratio (OR) of 1.44 (1.42–1.46) for consuming 21–100 mL weekly compared to those with a bachelor’s degree. They also have an OR of 2.14 (2.12–2.16) for consuming over 100 mL weekly.




Discussion

This study conducted a comprehensive epidemiological survey and analysis of drinking patterns and alcohol consumption among adults in Hainan Province. It revealed significant differences in drinking behaviors and alcohol intake based on various demographic characteristics. The findings indicate that sociodemographic factors—such as gender, age, ethnicity, education level, marital status, occupation, and region—are closely linked to drinking behavior. This provides essential scientific evidence for formulating public health policies and intervention strategies.

The overall drinking rate among adults in Hainan Province is 42.8%, with men exhibiting a significantly higher rate (64.4%) compared to women (18.9%). This discrepancy suggests a persistent influence of gender norms and cultural customs on drinking behaviors. It also might be a result of the cultural and social context, that drinking is often considered as a part of social activities among male and the traditional tolerant attitude toward male drinking has also contributed to the increase in male drinking rates (10, 11). Studies have shown that men are more likely to relieve stress and anxiety by drinking (12). In addition, men tend to seek psychological comfort through drinking alcohol when facing life and work pressures (13, 14). The World Health Organization (WHO) reports that the global male drinking rate is approximately four times that of females (8, 9). Men’s drinking rates increase rapidly from age 18, peaking between 30 and 39 years. This indicates that early intervention is crucial before age 40. In contrast, women’s drinking rates peak early at ages 18 to 20, followed by a rapid decline. This highlights the need for early interventions targeted at female drinkers (9, 15). Previous research indicates that excessive drinking during youth can result in long-term health issues, underscoring the importance of addressing drinking patterns in young populations (15). Furthermore, as age increases, the proportion of active male drinkers rises, accompanied by a shift from beer to stronger spirits. This indicates a heightened risk (16). Meanwhile, women primarily consume rice wine and yellow wine, suggesting that interventions should account for age and gender-specific drinking preferences.

The drinking rate among ethnic minorities is 70.1%, much higher than the Han population’s 36.8%. Compared to Han nationality, drinking culture plays a more traditional role among ethnic minorities (10). Drinking is often treated as a racial cognition and ceremony in their daily life (17). This suggests that ethnic factors significantly influence drinking behaviors (18). This difference may stem from cultural traditions, social environments, or differing health education levels, highlighting the need for further investigation and culturally appropriate interventions (19). The study found that education level significantly affects drinking behavior. Individuals with junior high education or less have the lowest overall drinking rate (31.3%) but a higher proportion of active drinkers. This aligns with Jernigan’s findings that marginalized groups face greater alcohol-related health issues (20). This underscores the need for tailored educational interventions to reduce heavy drinking risks across different educational backgrounds. Although urban (42.6%) and rural (42.9%) residents have similar overall drinking rates, the higher active drinking rate in rural areas indicates a need for targeted public health messaging on drinking frequency and quantity (16, 21, 22).

The average weekly pure alcohol intake among adult men in Hainan Province is about six times that of women, aligning with global trends (8). Additionally, 43.6% of men consume over 100 mL of alcohol weekly. Multivariable regression analysis shows that men are more likely to engage in excessive drinking than women. Men’s weekly alcohol consumption gradually increases with age, peaking at 60 before declining, while women’s consumption keeps rising. The percentage of older adults consuming over 100 mL of alcohol weekly also rises, peaking at ages 60–69. This suggests that interventions for older populations should focus on reducing alcohol intake.

Individuals with primary education or less, along with agricultural workers, show lower overall drinking rates. However, their high levels of active drinking, preferred alcohol types, and average consumption reflect risky behaviors, with pure alcohol intake exceeding 62 mL. Previous studies show that health risks linked to alcohol consumption are significantly higher in lower socioeconomic groups. This suggests that low-education and agricultural populations in Hainan are at elevated risk for alcohol-related health issues and need targeted intervention. Notably, students have much lower drinking rates, consumption levels, and frequency compared to other groups. This indicates that improved health education for students could significantly enhance intervention effectiveness (23).

Alcohol drinking is suggested as a social psychological demand, including a need for interpersonal relationship, less empathy ability, high stress, depression, or coping mechanisms, which are key drivers of alcohol use and drinking patterns (24–27). As is concluded, the level of empathy was significantly lower in the group of alcohol-dependent population than others, in whom alcohol use might be a compensation for their intrinsic weakness (26). Though we did not include such psychological aspects into analysis, our results offered similar clues. Groups experiencing high drinking rate focused on males, youngsters, ethnic minorities or enterprise employees, that were indicated bearing heavy social stress or emotional weakness. This is in line with several former researches indicating alcohol misuse increases the risk of subsequent behavioral disorders (14).

The study bears several limitations. First, the cross-sectional design restricts the ability to establish causal relationships between sociodemographic factors and drinking behaviors, necessitating longitudinal research for deeper insights. Additionally, reliance on self-reported data may introduce bias. Moreover, while the study recognizes ethnic and cultural influences on drinking behaviors, it does not explore the specific cultural contexts shaping these patterns, indicating a need for further qualitative research. Also, we did not acquire globally validated tools like Alcohol Use Disorders Identification Test (AUDIT), to evaluate drinking patterns or alcohol consumption, which might make our results difficult in external validity across regions. The focus on adults in Hainan Province may limit the generalizability of the findings to other regions with different cultural or economic backgrounds, and a more detailed analysis within specific age cohorts is warranted to understand generational differences in drinking patterns.



Conclusion

This study highlights the complex and diverse drinking behaviors in Hainan Province. By identifying high-risk groups based on gender, ethnicity, education, and occupation, the study offers clear guidance for public health strategies. Future efforts should emphasize culturally sensitive and targeted interventions, especially aimed at reducing drinking frequency and quantity among vulnerable populations to minimize alcohol-related health risks.
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30-39 197 352 45.1 312 279 161 30 27 4029 1326 1635 1140 1529
40-49 273 £ 396 154 317 23 30 266 3425 1226 1594 846 1467
50-59 342 288 370 95 36.1 20 28 26 3023 1069 1434 9038 1373
60-69 09 20 350 60 387 212 19 322 1716 948 1140 867 153
270 403 220 376 23 358 2438 30 341 1105 85 925 69.0 985
Ethnicity Han 27 321 452 306 315 183 31 1654 3904 1085% 137.4%% 957+ 130,05
Ethnicminorities | 285 33 382 198 22 165 18 387 4773 1505 1826 1220 1470
e Primary or 362 308 EX 121 274 26 22 337 W28 11485 159.1%% 88.2% 137.9%%
below
Junior 2538 352 390 257 292 177 22 22 4267 1227 1482 9.6 1396
Senior 177 291 532 369 290 146 34 162 4260 1084 1326 1079 1374
Undergraduate 103 309 588 439 313 17 44 88 4124 1166 147.3 1036 1289
Married 266 316 4180 211 312 197 29 2500 3698%* 1128 1450 96.4%% 1340%*
Marital status
Not married 17.8 350 472 166 24 19 22 170 4655 1382 1677 n7s 1585
Occupation  Famer 34 25 341 133 296 25 14 3310 320 12220 163,07 3 1442%%
Employee 210 398 392 354 317 158 27 145 3935 1211 1414 912 146.1
Student 101 27 672 536 216 92 54 10.1 4435 1083 973 1222 1211
Unemployed 145 304 552 396 286 131 43 144 4664 1073 1261 90.1 3.1
Region Urban 202 367 FERE 302 204 198 35 2617 451.9% 123 167.6% 1032 1351
Rural 259 309 32 264 322 170 24 219 389.9 1184 1410 989 1396
In total 244 325 432 274 290 178 27 21 407.4 n72 1485 1004 1382

P <0.05; **p < 0.001; %, weighted proportion; active, 5 days/week; moderate, 1-4 days/weeks inactive, <3 days/month.
“The average alcohol consumption per time follows a skewed distribution. Afier applying the natural logarithm and subsequently reverting it, we calculate the mean alcohol consumption,
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Weekly average Weekly average pure alcohol intake, %"
pure alcohol intake,

mL®
XtS Vi <20 mL (21-100 OR® (95%CI)  ORc (95%Cl)
mL

Gender Male 59.8+5.5%* 0.40 274 21 43.6 4.10 (4.06-4.13) 12.17 (12.06-12.28)
Female 109£58 67.0 203 127 Ref. Ref.

Age (years) 18-29 26.7 + 6.4%* 0.05 4438 286 266 119 (1.17-1.21) 0.80 (0.79-0.81)
30-39 395+64 363 286 352 1.20(1.18-1.22) 0.91(0.90-0.93)
40-49 534%6.1 302 285 413 1.32(1.30-1.34) 1.07 (1.06-1.09)
50-59 582459 305 23 152 LINLO9-113)  L14(L12-116)
60-69 55.0+6.0 307 236 457 117 (1.14-1.19) 135 (1.32-1.37)
270 149454 354 28 a7 Ref. Ref.

Ethnicity Han 37.8+6.2%% 0.14 375 27.8 346 0.60 (0.59-0.60) 0.44 (0.44-0.44)
Ethnic minorities 541465 311 257 31 Ref. Ref.

Education Primary and below 624+ 6.4%* 0.10 287 23.0 483 1.44 (1.42-1.46) 2.14(2.12-2.16)
Junior 483+6.1 320 283 39.7 1.41(1.39-1.42) 1.57 (1.56-1.59)
Senior 292%6.1 428 21 281 112(111-1.13) 0.99 (0.98-1.00)
Undergraduate 23657 49.0 27.6 235 Ref. Ref.
Married 4451 6.2%% 0.03 344 27.1 385 1.21(1.20-1.22) 1.17 (1.16-1.18)

Marital status
Not married 351464 396 275 329 Ref. Ref.

Occupation Famer 62263 0.11 285 243 472 112 (1.12-1.13) 1.90 (1.88-1.91)
Employee 431%55 ns 333 347 1.47 (1.46-1.49) 161 (1.60-1.63)
Student. 17.1¢6.1 545 27.1 184 1.03 (1.01-1.04) 0.87 (0.86-0.88)
Unemployed 263458 160 284 256 Ref. Ref.

Region Urban 38.7 £ 5.6%* = 373 299 327 1.06 (1.05-1.06) 0.88 (0.87-0.89)
Rural 433+6.6 350 262 38.8 Ref. Ref.

In total 420£6.3 357 272 37.1 . -

%P < 0.001; %", Weighted proportion; [, the standardized .

“The weekly alcohol intake exhibits a skewed distribution. After applying the natural logarithm transformation, the mean consumption is calculated by reversing the natural logarithm.
“Multivariable logistic regression was conducted with < 20 mL.as the reference value, yielding the odds ratio (OR) for the (21-100) ml category. Additionally, for > 100 mL, the OR was also
derived using < 20 mL as the reference.
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