
OR I G I N A L R E S E A R C H

Drinking Frequency but not Years may be

Associated with Lower Urinary Tract Symptoms:

Result from a Large Cross-Sectional Survey in

Chinese Men
This article was published in the following Dove Press journal:

Risk Management and Healthcare Policy

Zheng Lu,1,* Chunlei Wu,2,3,*

Jiange Zhang,2,4,* Yu Ye,2,5 Zhifu

Zhang,2,6 Ming Liao,2 Lin

Huang,2 Jiarong Tian,2 Aihua

Tan,2 Zengnan Mo1,2

1Department of Urology, First Affiliated

Hospital of Guangxi Medical University,

Nanning, Guangxi Zhuang Autonomous

Region, People’s Republic of China;
2Center for Genomic and Personalized

Medicine, Guangxi Medical University,

Nanning, Guangxi Zhuang Autonomous

Region, People’s Republic of China;
3Urology Department, First Affiliated

Hospital of Xinxiang Medical University,

Weihui City, Henan Province, People’s
Republic of China; 4Department of

Urology, Second Affiliated Hospital of

Guangxi Medical University, Nanning,

Guangxi Zhuang Autonomous Region,

People’s Republic of China; 5Emergency

Department, Second Affiliated Hospital

of Guangxi Medical University, Nanning,

Guangxi Zhuang Autonomous Region,

People’s Republic of China; 6Department

of Urology, Minzu Hospital of Guangxi

Zhuang Autonomous Region, Nanning,

People’s Republic of China

*These authors contributed equally to

this work

Objective: To evaluate the effect of the drinking frequency and years on lower urinary tract

symptoms (LUTS) in a large Chinese male population.

Methods: The current data were obtained from a consecutive series of 3,229 men aged

18–79 who participated in a routine physical examination in Fangchenggang First People’s

Hospital, Guangxi, China. During a face-to-face interview, the detailed demographic vari-

ables about alcohol consumption, potential confounding factors were collected. LUTS were

assessed by International Prostate Symptom Score (IPSS) and defined as total LUTS,

irritative (IRR) and obstructive (OBS) symptoms, respectively. Multivariate logistic regres-

sion analysis was used to evaluate the risk of total LUTS, IRR and OBS symptoms affected

by alcohol consumption.

Results: The prevalence of moderate to severe LUTS was 8.3% and apparently increased

with age (P<0.001). A significant distribution presented in age, alcohol consumption, BMI,

cigarette smoking, education attainment and hypertension among different strata of LUTS

severity (P<0.05). Men who drank 1–2 times per week were less likely to have OBS

symptoms (OR=0.45, 95%CI=0.29–0.70) regardless of age (OR=0.52, 95%CI=0.33–0.82)

or multivariate adjusted (OR=0.52, 95%CI=0.33–0.83). Nevertheless, we did not observe

a significant negative or positive association presented between drinking years and the risk of

total LUTS, OBS and IRR symptoms.

Conclusion: The current results imply that moderate drinking frequency may be protective

against LUTS, and drinking years did not relate to worsening or improving LUTS.
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Introduction
Lower urinary tract symptoms (LUTS) are greatly prevalent disorders among

different age groups of men, and have become the main component of urology

and andrology outpatients.1 The etiologies are complex so that LUTS usually

cannot be treated thoroughly and have become a heavy burden for most of these

patients. To date, perhaps age is the only risk factor which has been well

established for LUTS due to the evidence that LUTS develop with increasing

age,2–4 maybe it can mainly be accounted for by benign prostatic enlargement

with increasing age, but not all men have an enlarged prostate when suffering

LUTS.
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Recently, systemic metabolic disturbances (such as

obesity,5,6 diabetes,7,8 and dyslipidemia5) have been con-

sidered as important risk factors for LUTS. Changes in

lifestyle can modulate the systemic metabolic perturba-

tions. Alcohol consumption as an important lifestyle factor

could improve insulin sensitivity9 and decrease the risk of

benign prostatic hyperplasia.10 Additionally it still consti-

tutes the indispensable element of dining customs of peo-

ple. So it can be inferred there should be some associations

present between alcohol consumption and LUTS, and this

topic is very important to investigate.

Several epidemiological studies have investigated the

effect of alcohol consumption on LUTS,11–15 but the results

were inconsistent. Two studies reported that the amount of

alcohol consumption was related positively with LUTS,11,13

but the other two studies showed that drinking frequency

was inversely related with LUTS,12,14 whereas there were

no significant association s between alcohol consumption

and the deterioration of LUTS in a Korean male study.15

However, we observed that previous researches rarely

involved the number of drinking years. Furthermore, there

is a lack of evidence of an association between alcohol

consumption and LUTS from Chinese men. Thus, using

the data from the Fangchenggang Area Male Health and

Examination Survey (FAMHES), we aimed to evaluate the

association between the drinking frequency and number of

drinking years and total LUTS, irritative (IRR) and obstruc-

tive (OBS) symptoms in a large Chinese male population.

Materials and Methods
Overall Design and Study Population
The current study was based on the Fangchenggang Area

Male Health and Examination Survey (FAMHES), which

was designed to investigate the effects of environmental

and genetic factors and their interaction with the develop-

ment of age-related chronic diseases.16 Briefly, the

FAMHES was a population-based study which was con-

ducted among non-institutionalized Chinese men aged

from 17 to 88 years old in Guangxi. A comprehensive

demographic and health survey was conducted among

a series of 4,303 men who participated in a large-scale

routine physical examination at the Medical Centre in

Fangchenggang First People’s Hospital from

September 2009 to December 2009. A total of 3,593

people completed the data collection interviews. The

response rate was 83.5%.3 All the participants provided

written informed consents. The survey had received

approval from the ethics committee of the First Affiliated

Hospital of Guangxi Medical University (Approval num-

ber: 2008-KY-004) and was conducted in accordance with

the Declaration of Helsinki.

In the current study, the participants we enrolled were

relatively healthy, but those who had obvious causes of

LUTS were excluded. The details were as follow: 1) 138

men did not give complete questionnaire information, so

lacked the information about alcohol consumption and

other biochemical indicators; 2) 36 men who had

a medical history of pelvic, prostate or other surgery who

needed a plug in ureter; 3) 86 men were currently

troubled by chronic prostatitis (CP); 4) 104 men were

treated with medication such as non-steroidal anti-

inflammatory drugs, antibiotics and glucocorticoid which

might affect the evaluation of LUTS. Finally, 3,229 parti-

cipants were enrolled in the current study.

Data Collection
All subjects came from those who participated in a large-

scale routine health examination in the Medical

Examination Centre of Fangchenggang First People’s

Hospital. Data about demographic characteristics, lifestyle

characteristics, health status, medical history, urologic

symptoms and medication use in the past month were

collected using a standardized questionnaire and con-

ducted during a face-to-face interview by the trained phy-

sician. Anthropometrics (height, body weight, and waist

circumference) were measured using a standardized proto-

col which had been described elsewhere.3 About 15 mL

fasting venous blood specimens were collected between

8:00 and 10:00 in the morning, then the relevant biochem-

ical indicators were measured in the clinical laboratory of

Fangchenggang First People’s Hospital.

The Definition of Lower Urinary Tract

Symptoms
LUTS was evaluated by the Chinese translation version of

the International Prostate Symptoms Score (IPSS). The

IPSS questionnaire contains two parts. The first part is

the prior seven items, the symptoms evaluation of LUTS,

with an ordered answer in each item which can be scored

from 0 to 5 and have an overall score of 0 to 35. The other

part is the eighth item that is used to assess the quality of

life (QoL). In the current study, prevalence of moderate or

severe total LUTS, OBS and IRR symptoms were used to

evaluate the risk degree of LUTS. The detailed
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definitions are as follows: overall IPSS ≥8, obstructive

symptoms (incomplete emptying, intermittency, weak

stream and straining) ≥5 and irritative symptoms (fre-

quency, urgency and nocturia) ≥4.13,17

The Assessment of Alcohol Consumption

and Covariates
In the current study, we mainly investigated the effect of

alcohol consumption on LUTS according to the drinking

frequency and years. All subjects were asked “have you

ever drunk at least one type of alcohol (including beer,

wine and distillate spirit) in your lifetime?”, and those

who answered “yes” were further required to provide the

drinking frequency and when they drank alcohol the first

time. Then the drinking frequency was defined as never,

<1 time per week, 1–2 times per week, 3–4 times per week

and ≥5 times per week and calculated the drinking years

from the first time of alcohol consumption to the present.

In the current study, the number of never, <1 time per

week, 1–2 times per week, 3–4 times per week and ≥5

times per week alcohol consumption were 362, 1,340,

798, 402 and 327 respectively. The drinking years ranged

from 0 years to 64.4 years, and the average was 17.1

years.

In addition, potential confounding factors were col-

lected and controlled in our analyses. Detailed contents

were as follow: age (years) was divided into five classes

(18–29; 30–39; 40–49; 50–59 and ≥60); BMI was categor-

ized as <24.0, 24.0–27.9, or ≥28.0 kg/m2, then all the

participants were defined as one of three types: normal

weight (BMI <24.0 kg/m2), overweight (BMI

=24.0–27.9 kg/m2), or obese (BMI ≥28.0 kg/m2);18

Cigarette smoking habit was defined as never, current

(daily smoking, >6 months), and former (cessation of

smoking, >6 months); Physical activity were those who

reported having regular exercise (eg, walking, playing ball,

running, and so on) every week, and then defined as none,

1–2, 3–4 and ≥5 times per week; Due to the 9 years of

compulsory education in the People's Republic of China,

the educational attainment of subjects was divided into

two groups according to the years of education (0–9 and

≥10 years). Then hypertension was defined as contractive

pressure ≥140 mmHg or diastolic pressure ≥90 mmHg or

self-reported a history of hypertension. Detailed informa-

tion about the method of anthropometric measurements

has been described elsewhere.19

All the subjects were required to offer about 15 mL

fasting venous blood specimens in the morning between

8:00 and 10:00, then relevant biochemical indicators were

measured on the same day. Triglycerides, high-density

lipoprotein (HDL), cholesterol, low-density lipoprotein

(LDL), and serum glucose were measured enzymatically

on an automatic chemistry analyzer (Dade Behring,

Newark, DE, USA) with original reagents in the clinical

laboratory of Fangchenggang First people’s hospital. The

definition of dyslipidemia was total cholesterol >6.22

mmol/L or LDL >4.14 mmol/L or triglycerides >2.26

mmol/L or HDL <1.04 mmol/L, and those who had

a fasting blood glucose level ≥7.0 mmol/L or self reported

history of diabetes were considered as diabetic.20,21

Statistical Analysis
The chi square test (χ2) was used to compare the constitu-

ent ratio of subjects’ characteristics based on the different

strata of LUTS severity: none (IPSS=0); mild (IPSS=1–7);

moderate or severe (IPSS≥8). All subjects were categor-

ized into five groups according to their drinking frequency

(never, <1 time per week, 1–2 times per week, 3–4 times

per week and ≥5 times per week). Then every category

was divided into three groups based on their tertile value

of the number of drinking years when comparing the risk

of total LUTS, IRR and OBS symptoms (moderate or

severe symptoms vs none or mild symptoms) with the

drinking years, but it was based on the quartile value for

the overall number of subjects due to the large number of

samples (Tables 1 and 2). Then separate binary logistic

regression models were created to assess the effect of the

drinking frequency and years on total LUTS, IRR and

OBS symptoms. Potential confounding factors included

age, physical activity, BMI, cigarette smoking, education,

diabetes mellitus, hypertension and dyslipidemia were

controlled in multivariate logistic regression models.

Odds ratios (ORs) and 95% confidence intervals (CIs)

were used to describe the magnitude of the association,

and A P-value <0.05 was considered statistically signifi-

cant (two-tailed). All data analyses were performed with

SPSS 17.0 (SPSS, Chicago, IL, USA).

Results
Characteristics of 3,229 subjects stratified by LUTS sever-

ity (None: IPSS=0; Mild: IPSS=1–7; Moderate or severe:

IPSS≥8) are presented in Table 3. Over 8.3% of men

reported moderate or severe LUTS. The prevalence of

moderate or severe LUTS increased with age growth
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(P<0.001, Figure 1), and there were statistically significant

differences between the distribution of different age

groups among LUTS severity (P<0.01). Additionally, we

still observed that a significant number presented with

alcohol consumption, BMI, cigarette smoking, education

attainment and hypertension among different strata of

LUTS severity (P<0.01).

Table 4 show the unadjusted, age- and multivariate-

adjusted relationship of total LUTS, IRR and OBS symp-

toms compared to the drinking frequency. It can be

observed that men with 1–2 times per week alcohol con-

sumption had an inverse association with total LUTS

(OR=0.51, 95%CI=0.32–0.79), IRR (OR=0.68, 95%

CI=0.46–0.99) and OBS (OR=0.45, 95%CI=0.29–0.70)

symptoms in unadjusted logistic regression model when

compared with never drinkers. Though the associations

attenuated to a certain extent in age- or multivariate-

adjusted models, OBS symptoms (age-adjusted models:

OR=0.52, 95%CI=0.33–0.82; multivariate-adjusted mod-

els: OR=0.52, 95%CI=0.33–0.83) and total LUTS (age-

adjusted models: OR=0.62, 95%CI=0.39–0.97) associated

with 1–2 times per week alcohol consumption were still

significant. Additionally, an inverse relationship presented

between OBS symptoms (OR=0.59, 95%CI=0.40–0.87)

Table 1 Unadjusted ORs and 95%CIs for Total LUTS, IRR and OBS Symptoms by the Drinking Years

Independent Variables Total Total LUTS IRR Symptoms OBS Symptoms

N OR (95% CI) N OR (95%CI) N OR (95%CI)

Overall subjects

Never 362 39 1 48 1 40 1

Q1 700 37 0.46 (0.29–0.74)* 59 0.60 (0.40–0.90)* 36 0.43 (0.27–0.70)*

Q2 667 47 0.63 (0.40–0.98)* 59 0.64 (0.42–0.95)* 42 0.54 (0.34–0.85)*

Q3 739 56 0.68 (0.44–1.04) 81 0.81 (0.55–1.18) 48 0.56 (0.36–0.87)*

Q4 761 90 1.11 (0.75–1.66) 100 0.99 (0.68–1.43) 79 0.93 (0.62–1.40)

P-R2 0.18 0.08 0.17

<1 D/W drinkers only

Never 362 39 1 48 1 40 1

T1 423 29 0.61 (0.37–1.01) 41 0.70 (0.45–1.09) 26 0.53 (0.32–0.88)*

T2 461 26 0.50 (0.30–0.83)* 39 0.61 (0.39–0.95)* 25 0.46 (0.27–0.78)*

T3 456 46 0.93 (0.59–1.46) 58 0.95 (0.63–1.44) 40 0.77 (0.49–1.23)

P-R2 0.14 0.08 0.15

1–2 D/W drinkers only

Never 362 39 1 48 1 40 1

T1 267 12 0.39 (0.20–0.76)* 20 0.53 (0.31–0.92)* 10 0.31 (0.15–0.64)*

T2 280 11 0.34 (0.17–0.67)* 24 0.61 (0.37–1.03) 10 0.30 (0.15–0.61)*

T3 251 23 0.84 (0.49–1.44) 31 0.92 (0.57–1.50) 22 0.77 (0.45–1.34)

P-R2 0.34 0.13 0.43

3–4 D/W drinkers only

Never 362 39 1 48 1 40 1

T1 143 11 0.69 (0.34–1.39) 16 0.82 (0.45–1.51) 12 0.74 (0.38–1.45)

T2 126 10 0.71 (0.35–1.48) 13 0.75 (0.39–1.44) 11 0.77 (0.38–1.55)

T3 133 13 0.90 (0.46–1.74) 11 0.59 (0.30–1.17) 10 0.65 (0.32–1.35)

P-R2 0.05 0.07 0.05

≥5 D/W drinkers only

Never 362 39 1 48 1 40 1

T1 110 12 1.01 (0.51–2.01) 9 0.58 (0.28–1.23) 10 0.81 (0.39–1.67)

T2 115 18 1.54 (0.84–2.81) 21 1.46 (0.83–2.56) 16 1.30 (0.70–2.42)

T3 102 19 1.90 (1.04–3.45)* 16 1.22 (0.66–2.25) 13 1.18 (0.60–2.29)

P-R2 0.14 0.14 0.04

Note: *P<0.05.
Abbreviations: ORs, odds ratios; CIs, confidence intervals; Q, quartile; T, tertile; IRR, irritative symptoms; OBS, obstructive symptoms; LUTS, lower urinary tract

symptoms; D/W, drinking per week; D/M, drinking per month; P-R2, R-squared Nagelkerke.
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and <1 time per week alcohol consumption in unadjusted

models compared with never drinkers, but the relationship

no longer had significance when adjusted for age and other

confounding factors. In contrast, though the results were

not significant, men with ≥ 5 times per week drinking

were more likely to have LUTS compared with never

drinkers.

Tables 1 and 2 describe the unadjusted, age- and

multivariate-adjusted associations between the years of

every drinking frequency subtype and total LUTS, IRR

and OBS symptoms. Compared with never drinkers,

men who were in the third quartile of overall subjects

(OR=0.56, 95%CI=0.36–0.87), the second tertile of 1–2

times per week (OR=0.30, 95%CI=0.15–0.61) and <1

Table 2 Age- and Multivariate-Adjusted ORs and 95%CIs for Total LUTS, IRR and OBS Symptoms by the Drinking Years

Independent

Variables

Total LUTS OR (95%CI) IRR Symptoms OR (95%CI) OBS Symptoms OR (95% CI)

Age Adjusted Multivariate

Adjusted

Age Adjusted Multivariate

Adjusted

Age Adjusted Multivariate

Adjusted

Overall subjects

Never 1 1 1 1 1 1

Q1 0.82 (0.47–1.43) 0.83 (0.48–1.46) 1.06 (0.65–1.72) 1.09 (0.67–1.77) 0.60 (0.35–1.04) 0.62 (0.36–1.07)

Q2 0.91 (0.56–1.50) 0.93 (0.57–1.52) 0.92 (0.59–1.44) 0.94 (0.60–1.47) 0.67 (0.41–1.09) 0.68 (0.41–1.09)

Q3 0.81 (0.52–1.27) 0.83 (0.53–1.30) 0.96 (0.65–1.43) 0.97 (0.65–1.45) 0.61 (0.39–0.96)* 0.61 (0.39–0.96)*

Q4 0.88 (0.59–1.33) 0.90 (0.59–1.36) 0.79 (0.54–1.15) 0.79 (0.54–1.17) 0.81 (0.53–1.22) 0.81 (0.53–1.23)

P-R2 0.30 0.36 0.21 0.32 0.21 0.28

<1 D/W drinkers

only

Never 1 1 1 1 1 1

T1 1.04 (0.56–1.94) 0.63 (0.38–1.05) 1.22 (0.70–2.13) 1.24 (0.72–2.16) 0.78 (0.42–1.45) 0.80 (0.43–1.49)

T2 0.66 (0.38–1.15) 0.51 (0.30–0.85)* 0.81 (0.50–1.32) 0.80 (0.49–1.31) 0.57 (0.32–0.99)* 0.56 (0.32–0.99)*

T3 0.83 (0.53–1.31) 0.97 (0.62–1.53) 0.84 (0.56–1.28) 0.86 (0.56–1.31) 0.70 (0.44–1.12) 0.71 (0.44–1.14)

P-R2 0.28 0.38 0.24 0.34 0.23 0.38

1–2 D/W drinkers

only

Never 1 1 1 1 1 1

T1 0.78 (0.35–1.71) 0.41 (0.21–0.82)* 1.02 (0.53–1.98) 1.08 (0.56–2.09) 0.48 (0.21–1.07) 0.50 (0.22–1.14)

T2 0.49 (0.24–1.02) 0.37 (0.18–0.75)* 0.87 (0.50–1.52) 0.91 (0.52–1.60) 0.37 (0.18–0.78)* 0.39 (0.18–0.83)*

T3 0.75 (0.43–1.30) 0.85 (0.49–1.50) 0.83 (0.51–1.35) 0.85 (0.51–1.41) 0.71 (0.41–1.23) 0.69 (0.39–1.23)

P-R2 0.62 0.82 0.41 0.65 0.55 0.84

3–4 D/W drinkers

only

Never 1 1 1 1 1 1

T1 1.13 (0.51–2.49) 0.73 (0.36–1.51) 1.40 (0.70–2.80) 1.41 (0.70–2.83) 0.93 (0.44–1.98) 0.85 (0.40–1.83)

T2 0.93 (0.44–2.00) 0.72 (0.34–1.51) 1.00 (0.51–1.98) 1.00 (0.50–1.99) 0.87 (0.42–1.79) 0.80 (0.39–1.68)

T3 0.78 (0.40–1.52) 0.84 (0.42–1.67) 0.51 (0.25–1.02) 0.51 (0.25–1.05) 0.60 (0.29–1.25) 0.53 (0.25–1.14)

P-R2 0.29 0.34 0.38 0.47 0.12 0.28

≥ 5 D/W drinkers

only

Never 1 1 1 1 1 1

T1 1.46 (0.70–3.03) 1.24 (0.61–2.53) 0.85 (0.39–1.86) 0.97 (0.43–2.17) 1.08 (0.50–2.32) 1.13 (0.51–2.51)

T2 1.60 (0.87–2.95) 1.84 (0.96–3.51) 1.53 (0.86–2.70) 1.83 (0.99–3.37) 1.33 (0.71–2.49) 1.52 (0.77–2.97)

T3 1.11 (0.57–2.14) 1.68 (0.87–3.24) 0.68 (0.35–1.34) 0.75 (0.38–1.52) 0.74 (0.36–1.53) 0.78 (0.36–1.66)

P-R2 0.46 0.70 0.53 0.74 0.27 0.68

Notes: Multivariate-adjusted factors: age, physical activity, body mass index (BMI), cigarette smoking, hypertension, education, diabetes mellitus and dyslipidemia; *P < 0.05.

Abbreviations: ORs, odds ratios; CIs, confidence intervals; Q, quartile; T, tertile; IRR, irritative symptoms; OBS, obstructive symptoms; LUTS, lower urinary tract

symptoms; D/W, drinking per week; D/M, drinking per month; P-R2, R-squared Nagelkerke.
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times per week (OR=0.46, 95%CI=0.27–0.78) alcohol

consumption were less likely to have OBS symptoms.

Also, similar associations presented in <1 times and 1–2

times per week alcohol consumption compared to total

LUTS, but these associations attenuated greatly after

adjustment for age. Additionally, it could be observed

that almost all subtypes of drinking frequency were

inversely related with LUTS except for ≥ 5 times per

week drinkers though the associations were not

significant.

Discussion
The current observational study was based on a large series

of the Chinese male population and showed that the preva-

lence of moderate or severe LUTS was 8.3% which was

close to our previous study22 and increased apparently with

increasing age that had been considered as the only well-

established risk factor for LUTS.2–4 Men who drank alcohol

only 1–2 times per week were much less likely to have

obstructive symptoms (OBS) compared with nondrinkers;

OBS symptoms were partially associated with the drinking

Table 3 Characteristics of the Study Population Stratified by the Severity of LUTS

Characteristics The Severity of LUTS P-value

No Symptoms Mild Symptoms Moderate or Severe Symptoms

Number of subjects, n (%) 1056 (32.7) 1904 (59.0) 269 (8.3)

Age (years), n (%)

18–29 340 (32.2) 525 (27.6) 59 (21.9) 0.000

30–39 348 (33.0) 691 (36.3) 70 (26.0)

40–49 261 (24.7) 416 (21.8) 65 (24.2)

50–59 79 (7.5) 148 (7.8) 35 (13.0)

≥60 28 (2.7) 124 (6.5) 40 (14.9)

Alcohol consumption, f, n (%)

Never drinkers 119 (11.3) 204 (10.7) 39 (14.5) 0.000

< 1 times per week 456 (43.2) 783 (41.1) 101 (37.5)

1–2 times per week 242 (22.9) 510 (26.8) 46 (17.1)

3–4 times per week 136 (12.9) 232 (12.2) 34 (12.6)

≥5 times per week 103 (9.8) 175 (9.2) 49 (18.2)

Physical activity, f, n (%)

None 632 (59.8) 1151 (60.5) 174 (64.7) 0.075

1–2 times per week 125 (11.8) 240 (12.6) 30 (11.2)

3–4 times per week 149 (14.1) 248 (13.0) 19 (7.1)

≥ 5 times per week 150 (14.2) 265 (13.9) 46 (17.1)

BMI (kg/m2), n (%)

< 24.0 634 (60.0) 1032 (54.2) 146 (54.3) 0.027

24.0–27.9 328 (31.1) 671 (35.2) 90 (33.5)

≥ 28.0 94 (8.9) 201 (10.6) 33 (12.3)

Cigarette smoking, n (%)

Never smokers 466 (44.1) 890 (46.7) 135 (50.2) 0.003

Former smokers 36 (3.4) 98 (5.1) 20 (7.4)

Current smokers 554 (52.5) 916 (48.1) 114 (42.4)

Education (years), n (%)

0–9 162 (15.3) 373 (19.6) 62 (23.0) 0.002

≥ 10 894 (84.7) 1531 (80.4) 207 (77.0)

Diabetes mellitus, yes, n (%) 38 (3.6) 88 (4.6) 18 (6.7) 0.078

Hypertension, yes, n (%) 175 (16.6) 382 (20.1) 63 (23.4) 0.013

Dyslipidemia, yes, n (%) 428 (40.5) 819 (43.0) 112 (41.6) 0.418

Notes: Illustrations: no symptoms, IPSS=0; mild symptoms, IPSS=1–7; moderate or severe symptoms, IPSS≥8; (IPSS, International Prostate Symptom Score).

Abbreviations: LUTS, lower urinary tract symptoms; BMI, body mass index; f, frequency; n, number.
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years for all subjects, 1–2 times per week and <1 time per

week alcohol consumption, however the associations did not

present as significant positive or inverse relationships in the

logistic regression model. In contrast, it could not be

observed that significant relationships presented between

LUTS and other subtypes of drinking frequency and years,

or these associations attenuated remarkably when adjusted

for age and other confounding factors.

Figure 1 The prevalence of moderate or severe LUTS increases apparently with age growth.

Table 4 ORs and 95%CIs for Total LUTS, Irritative and Obstructive Symptoms Score by the Drinking Frequency

Dependent Variables The Drinking Frequency OR(95%CI)

Never < 1 Times per

Week

1–2 Times per

Week

3–4 Times per

Week

≥ 5 Times per

Week

P-R2

Total number of subjects, n 362 1340 798 402 327

Total LUTS (M/S), n (%) 39 (10.8) 101 (7.5) 46 (5.8) 34 (8.5) 49 (15.0)

Unadjusted 1 0.68 (0.46–1.00) 0.51 (0.32–0.79)* 0.77 (0.47–1.24) 1.46 (0.93–2.29) 0.19

Age adjusted 1 0.82 (0.55–1.21) 0.62 (0.39–0.97)* 0.90 (0.55–1.47) 1.37 (0.87–2.15) 0.39

Multivariate adjusted 1 0.82 (0.55–1.22) 0.64 (0.40–1.01) 0.93 (0.56–1.52) 1.44 (0.90–2.30) 0.45

Irritative symptoms (M/S), n (%) 48 13.3) 138 (10.3) 75 (9.4) 40 (10.0) 46 (14.1)

Unadjusted 1 0.75 (0.53–1.07) 0.68 (0.46–0.99)* 0.72 (0.46–1.13) 1.07 (0.69–1.66) 0.05

Age adjusted 1 0.88 (0.62–1.26) 0.80 (0.54–1.91) 0.83 (0.53–1.30) 1.01 (0.65–1.56) 0.21

Multivariate adjusted 1 0.88 (0.62–1.27) 0.83 (0.56–1.24) 0.87 (0.55–1.38) 1.04 (0.66–1.62) 0.32

Obstructive symptoms (M/S),

n (%)

40 (11.0) 91 (6.8) 42 (5.3) 33 (8.2) 39 (11.9)

Unadjusted 1 0.59 (0.40–0.87)* 0.45 (0.29–0.70)* 0.72 (0.44–1.17) 1.09 (0.68–1.74) 0.16

Age adjusted 1 0.67 (0.45–1.00) 0.52 (0.33–0.82)* 0.81 (0.50–1.32) 1.03 (0.64–1.65) 0.26

Multivariate adjusted 1 0.67 (0.45–1.00) 0.52 (0.33–0.83)* 0.82 (0.50–1.34) 1.06 (0.66–1.72) 0.34

Notes: Total LUTS: Overall International Prostate Symptoms Score (IPSS); multivariate-adjusted factors: age, physical activity, body mass index (BMI), cigarette smoking,

hypertension, education, diabetes mellitus and dyslipidemia; *P < 0.05.

Abbreviations: ORs, odds ratios; CIs, confidence intervals; LUTS, lower urinary tract symptoms; M/S, moderate or severe symptoms; P-R2, R-squared Nagelkerke.
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The association of alcohol consumption and the risk of

LUTS had been investigated by several epidemiological

studies, but these results were also contradictory. In two

studies related to Korean11 and African American men,13

the authors observed that those who reported to have 40

gm or greater and more than 72 gm daily drinking were

more likely to have LUTS. Then in a 4-year follow-up

study, it could be seen that the risk of moderate or severe

LUTS increased among those who drank daily.23

However, Platz et al14 reported that alcohol consumption

was inversely related with BPH/LUTS in a cohort study,

and findings from the third National Health and Nutrition

Examination Survey also indicated that men with daily

alcohol consumption were less likely to have LUTS.12

Even more in a 7-year follow-up cohort study, the authors

concluded that heavier drinking decreased the risk of high-

moderate to severe LUTS or medically treated BPH.24

Also, researchers recently noticed that light-moderate

alcohol consumption was associated with decreased like-

lihood of moderate-severe LUTS, whereas heavy alcohol

consumption was associated with increased risk for LUTS

in a dose-dependent manner in Korean males.25

The current results shared partial consistency (Table 4)

with previous studies in which daily alcohol consumption

presented as a positive trend with LUTS and its subtypes

though the associations did not reach to significance,11,23 and

men with 1–2 times per week drinking were much less likely

to have OBS symptoms of LUTS.12,14 Additionally, we also

evaluated the association between the drinking years and

LUTS (Table 1) which often was ignored in others studies.

The results were unclear; however the inverse association

trend was similar with previous studies.14,24

Regarding the mechanism of alcohol consumption with

LUTS, the sympathetic nerve activity, insulin sensitivity

and serum testosterone metabolism might explain the asso-

ciation. It is plausible that light to moderate alcohol intake

may help to make a diuretic effect,26 decrease testosterone

concentration27 and increase sympathetic nervous

activity.28 All these results may produce an inverse effect

on LUTS which is concurrent with the present results,

however administration of alcohol in these studies were

all fixed quantity, so it could not be excluded the alter-

native explanation that inverse association of moderate

frequency of alcohol consumption (1–2 times per week

drinking) with obstructive symptoms of LUTS observed in

our study was caused by avoidance of diuretic effect.

Furthermore, alcohol consumption is still related with

improving insulin sensitivity,9 and then decreased the

risk of LUTS according to improving metabolism syn-

drome which have been widely confirmed as being

strongly associated with LUTS.29–31

Apparently, all the above studies presented incomplete

consistent results between alcohol consumption and LUTS

or its subtypes. It could be attributed to the difference in

lifestyle, race, definition of alcohol consumption (quantity

or frequency), the range of the subjects (age and number)

and adjustment of confounding factors. In the present

study, the included subjects were all from those who

voluntarily participated in a physical examination, and

defining the alcohol consumption from the frequency was

consistent with people’s daily dietary habit in which most

of the subjects generally drank at dinner and work in the

daytime. Additionally, we also investigated the effect of

drinking years in overall subjects and its subtypes on

LUTS. It showed the association between not only the

drinking frequency but also drinking years and LUTS.

Furthermore, lots of confounding factors had been

reported to be associated with LUTS and were included

and adjusted in the statistical analysis, example for age,2,4

hypertension,32 BMI,29 diabetes,33 living habit34 (smoking

and physical activity), etc. Due to the dominant status in

the etiology of LUTS, age was even still considered as an

independent adjustment factor in the logistic regression

models, and the results were clearly presented in current

logistic regression models in which most of the associa-

tions changed remarkably when adjusted for age, but

changed slightly in multivariate logistic regression models.

Therefore, the current study was rational and believable.

Though there were some aspects of the study design

merit in our study, several limitations need to be men-

tioned. Firstly, due to the difficulty and uncertainty in

making a unified standard on many different kinds of

alcohol concentration and amount of alcohol intake, we

only analyzed the association of the drinking frequency

and years with LUTS but were not involved in the quantity

of drinking. Secondly, the evaluation of LUTS, alcohol

consumption and the other demographic characteristics

(age, education, physical activity, comorbidities, etc)

were all collected by questionnaires and might produce

recall bias. However the interview was carried out by

a technically trained physician and so the bias could be

controlled to a low level. Finally, the cross-sectional study

precludes an establishment of causality but only the asso-

ciation between alcohol consumption and LUTS. We will

pay attention to this topic in the FAMHES follow-up

cohort study.
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Conclusions
The present observational study implied that moderate drink-

ing frequency (1–2 times drinking per week) might be protec-

tive against LUTS (mainly presented as OBS symptoms) in

Chinese men. Whether LUTS could be worsened or improved

by the number of drinking years were not clarified. If the

current observational results are confirmed by more and more

well-designed cohort studies, clinical trials or experimental

studies in the future, then moderate drinking frequency might

be recommended as a protection factor of LUTS prevention.
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