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Introduction

Alcohol use has been recognized as a common issue in the 
treatment for people living with HIV (PLWH).1–3 The vari-
ous health consequences of alcohol use in PLWH range from 
poor treatment adherence/outcomes to increased comorbid-
ity/mortality.4 Prior research shows that alcohol use, espe-
cially high-risk drinking (e.g. binge drinking) can result in a 
compromised immune response,5 increased viral loads and 
lower CD4 counts,6 and heightened risk for other diseases 
including hepatitis C and other liver infections7 as well as 
cardiovascular diseases.8,9 In addition to the detrimental con-
sequences in physical health, alcohol use also shows signifi-
cant negative cognitive effects in PLWH.10 Studies have 
shown that alcohol abuse in the context of HIV infection is 
associated with greater risk for cognitive deficits in various 
aspects such as reaction time, executive functioning, and 
verbal/visuospatial learning and memory.10,11 Alcohol use is 
also associated with other substance use12 and sexual risk 

behaviors, such as multiple sex partners and unprotected 
sex,13 which increase the risk of transmitting the disease and 
acquiring secondary infections.14

It is estimated that there are 850,000 PLWH in China,15 
of whom 115,000 are newly diagnosed.16 While great 
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efforts have been devoted to control the HIV epidemic in 
China, less attention has been paid to alcohol use among 
PLWH.17 Alcohol use is common in China, as the culture 
has a long tradition of drinking alcohol for activities includ-
ing socializing and coping with stress.18 Among the general 
Chinese population, 35.7% (55.6% for men and 15% for 
women) are current drinkers, with more than a half as 
excessive drinkers.19 Few studies reported alcohol use 
among PLWH in China. One survey study in Kunming, a 
provincial capital city in Southern China, reported that 40% 
of PLWH are self-reported current drinkers, of whom, one-
third were reported as daily drinkers and 40% hazardous 
drinkers.17

Various intervention programs have been designed to 
reduce alcohol use among PLWH,20,21 but few are successful 
with regard to long-term effects.22,23 One potential limitation 
of such programs is lacking consideration of timing for best 
intervention—whether receiving an HIV+ diagnosis will be a 
good time to initiate alcohol intervention that can improve 
treatment outcomes. Being aware of the HIV+ status repre-
sents an important event in one’s life that can be associated 
with dramatic behavioral changes. According to the Protection 
Motivation Theory,24 being aware of the HIV+ status as a 
“severe health condition” may motivate patients to gain con-
trol of the disease process by re-assessing their own behavior, 
stopping or reducing health risk behaviors, and initiating or 
strengthening health promotion behavior.25–27

There is only limited literature that explored behavioral 
changes among PLWH after they become aware of their 
HIV+ status. Results from one study with a national prob-
ability sample of HIV+ drinkers in the United States indi-
cate substantial reductions in the use of alcohol and other 
substance after they received HIV+ diagnosis.28 However, 
no existing literature reported any data regarding self-
reported changes in alcohol use behavior among PLWH in 
China after they become aware of their HIV+ status. If the 
hypothesized quitting or reduction in alcohol use is sup-
ported by empirical data, the period immediately follow-
ing the time when a person becomes aware of his or her 
HIV+ status may present a window of opportunity to initi-
ate alcohol use intervention for maximum effects among 
this population.

Purpose of this study

The purpose of this study was to bridge the data gap by 
describing self-reported changes in drinking behavior among 
PLWH in China after receiving an HIV+ diagnosis. Such 
information can provide evidence to highlight the impor-
tance of investigating changes in alcohol use after receiving 
HIV+ diagnosis with longitudinal research design. Results of 
this research may inform the appropriate time period for 
implementing alcohol use intervention programs after HIV 
diagnosis.

Methods

Study site and participants

Data used for this study were collected between 2012 and 
2013 in Guangxi Zhuang Region, a province located in 
southwestern China with the second largest number of 
PLWH among China’s 31 provinces.29 The detailed sampling 
procedure was reported previously.30 Briefly, a total of 17 
cities and 75 counties in Guangxi were ranked by the reported 
number of PLWH. Of these site, 12 (2 cities and 10 towns) 
with the largest numbers of PLWH were selected as the sam-
pling frame, covering a total of 29,606 PLWH and account-
ing for 43% of the total PLWH in Guangxi in 2012. From the 
database of PLWH in the Guangxi Center for Disease 
Prevention and Control (CDC), approximately 10% of the 
adult patients (18 years or older) were randomly selected 
from each of the 12 selected sites randomly. Under the super-
vision of Guangxi CDC, a project coordinator from local 
CDC office at each of the 12 study sites was trained to coor-
dinate data collection. Trained research staff first introduced 
the study to the potential participants and stated that partici-
pation was voluntary and would not affect their treatment. 
About 90% of the selected participants (N = 3002) agreed to 
participate and signed the informed consent form. A total of 
2964 participants were included in our analysis for this par-
ticular study after excluding those who did not complete the 
survey (n = 15) and those with missing information on key 
variables (e.g. alcohol use) (n = 23).

Survey procedure

Each participant was asked to complete a survey (about 
75 min) regarding a range of topics including socio-demo-
graphic characteristics, health behaviors, physical and 
mental health, nutrition condition, and treatment informa-
tion. The survey was conducted by trained research staff at 
local CDC offices or HIV clinics where the participants 
received care to make the participants more comfortable. 
Approximately 20% of the participants completed the 
questionnaire by themselves using the paper-and-pencil 
survey; the rest of participants, due to low literacy level, 
completed the questionnaire with the research staff reading 
the questions to them and recording the answers. 
Clarification or instruction was provided promptly in both 
cases when necessary. All the interviewers were local CDC 
research staff or healthcare workers from HIV clinics who 
received intensive training on research ethics and interview 
skills, with emphasis on techniques appropriate for PLWH, 
prior to data collection. Each participant received a small 
gift (e.g. umbrella and toothpaste) of appreciation at com-
pletion of the survey. The research protocol was approved 
by the Institutional Review Board (IRB) at Wayne State 
University and Guangxi CDC.
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Measurement

Drinking behavior. Ever drinking was assessed by the ques-
tion: “Have you ever used any alcoholic beverage in your 
lifetime?” Current drinking was assessed by the question: 
“Do you currently drink alcoholic beverages?” Participants 
who responded positively on current drinking were further 
asked how often they drink (less than monthly, monthly, 
weekly, and daily) and how many alcoholic drinks they con-
sume on a typical day (<1 drink, 1–2 drinks, 3–4 drinks, ≥5 
drinks). A drink was defined as a can of beer, a glass of wine/
distilled spirits, or a glass of any home-brewed alcoholic 
drinks. Participants were also asked about how frequently 
they engaged in binge drinking (less than monthly, monthly, 
weekly, daily). Binge drinking was defined as consuming six 
drinks for men and four drinks for women on a single occa-
sion.31 Based on the reported frequency of binge drinking, 
hazardous drinking was defined as having engaged in binge 
drinking one or more times per week.32

Change in drinking behavior. Participants were asked to report 
any change in their drinking behavior after their HIV+ diag-
nosis with the following five answer options: (1) started 
drinking, (2) increased drinking, (3) no change, (4) reduced 
drinking, and (5) quit drinking. Eight participants reported 
starting drinking after receiving their HIV+ diagnosis. In our 
analysis, we combined them with those who answered 
“increased drinking” and named this group as “started/
increased drinking.”

Time since HIV+ diagnosis and antiretroviral therapy–related 
measure. Time (in years and months) since receiving the 
HIV+ diagnosis and the status of antiretroviral treatment 
(yes/no) were determined through self-report and confirmed 
with medical records. CD4 count was obtained from patients’ 
medical records.

Demographic variables. These variables include gender 
(male, female), age (18–35, 35–44, and ≥45), ethnicity (Han, 
Zhuang, and other), education (0–6, 7–9, 10–12, and 
>12 years), monthly household income (¥/month), current 
employment status (yes, no), marital status (never married, 
married, divorced/separated, and widowed), and sexual ori-
entation (heterosexual, sexual minority including bisexual 
and homosexual). We include ethnicity as an important 
demographic factor because Guangxi has a large population 
of one ethnic minority group (Zhuang) that has unique cul-
ture and life style that can influence alcohol use.

Statistical analysis

Chi-square test (Fisher’s exact test for cells with frequency 
≤5) was used to examine associations between changes in 
drinking behavior (i.e. started/increased, reduced, and quit 
drinking) and sample characteristics including demographics 

and HIV treatment–related measures. Multivariate logistic 
regression models were used to further examine the adjusted 
effects of variables that were associated with each drinking 
behavior change in the univariate test (i.e. chi-square).

Results

Sample characteristics

Among the 2964 participants (mean age = 42.5, standard 
deviation (SD) = 12.8), 62.8% were male, 70.8% were ethnic 
Han (the predominant ethnic group), and 25.8% were ethnic 
Zhuang. Nearly half (46.3%) of the sample had 0–6 years of 
education, and 53.2% had a monthly household income less 
than 1000 RMB, below the provincial poverty level. The 
average time since their diagnosis of HIV positive status was 
39 months (SD = 29). Over 70% of the participants were cur-
rently on antiretroviral therapy (ART), and 55.5% had CD4 
counts less or equal to 350 cells/mm3. More details about the 
sample’s characteristics are provided in Table 1.

Current alcohol use

A total of 1269 (42.8%) participants reported current using 
alcohol, and Figure 1 depicts the detailed patterns of alcohol 
consumption. Two-thirds (66%) of female current drinkers 
reported drinking alcohol on less than one occasion per month, 
while male current drinkers reported higher prevalence of 
weekly or daily drinking (Figure 1(a)). Although the majority 
(80%) of current drinkers reported consuming an average of 
≤2 drinks on a typical drinking day (Figure 1(b)), 41.6 % 
reported engaging in binge drinking and 10.3% reported haz-
ardous drinking (Figure 1(c)). Approximately 30% reported 
monthly or more frequent binge drinking (Figure 1(d)).

Changes in drinking behavior after receiving 
HIV+ test result

After receiving their HIV+ diagnosis, 67.4% of respondents 
reported having made change to their drinking behavior: 
45.4% reported a reduction in alcohol use, 19.5% reported 
quitting drinking, and 2.5% reported initiating or increasing 
in alcohol use. The associations between drinking behavior 
change (including started/increased drinking, reduced drink-
ing, and quit drinking) and a set of influential factors are 
presented in Table 2. Gender, ethnicity, and income were sig-
nificantly associated with initiation and increases in drinking 
(Table 2). These relationships remained significant from 
multivariate logistic regression analysis to simultaneously 
examine these variables’ effects on started/increased drink-
ing (Table 3). Specifically, being male odds ratio 
(OR) = 0.39(0.18, 0.86)), Zhuang (OR = 0.13 (0.03, 0.62), 
and having lower income (OR = 0.45(0.20, 0.99)) were sig-
nificantly associated with lower risk for drinking initiation/
increase.
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Results in tables also indicate that age, ethnicity, educa-
tion, receiving ART, and the time after receiving an HIV+ 
diagnosis were significant associated with reduced alcohol 
use. Results from logistic regression in Table 3 indicate that 
lowest level of education (OR = 0.52(0.28, 0.99)) and receiv-
ing an HIV+ diagnosis within 1 year (OR = 0.68(0.51, 0.92)) 
were negatively associated with reduced drinking, while 
lower income (OR = 1.41(1.11, 1.79)) and receiving ART 

(OR = 1.69(1.30, 2.18)) were positively associated with 
reduced drinking.

Univariate analysis results in Table 2 also indicate that 
age, gender, education, income, employment, receiving 
ART, and the time duration since receiving the HIV+ diagno-
sis were all significantly associated with quitting drinking. 
All of these variables from the univariate analysis remained 
significant when they were simultaneously included in the 

Table 1. Characteristics of the study sample by gender, n (%).

Characteristics Male (n = 1861) Female (n = 1103) Total (n = 2964)

Age in years
 Mean (SD) 44.2 (12.9) 39.5 (12.2) 42.5 (12.8)**
 <35 494 (26.5) 503 (45.6) 997 (33.6)**
 35–44 687 (36.9) 315 (28.6) 1002 (33.8)
 ≥45 680 (36.5) 285 (25.8) 965 (32.6)
Ethnicity
 Han 1367 (73.6) 728 (66.1) 2095 (70.8)**
 Zhuang 449 (24.2) 316 (28.7) 765 (25.8)
 Other 42 (2.3) 58 (5.3) 100 (3.4)
Years of education
 0–6 860 (46.3) 508 (46.2) 1368 (46.3)
 7–9 770 (41.5) 463 (42.1) 1233 (41.7)
 10–12 171 (9.2) 102 (9.3) 273 (9.2)
 >12 55 (3.0) 27 (2.4) 82 (2.8)
Average monthly household income
 <¥1000 996 (54.1) 564 (51.6) 1560 (53.2)
 ≥¥1000 845 (45.9) 530 (48.4) 1375 (46.8)
If employed
 Yes 1325 (71.5) 834 (76.0) 2159 (73.1)
 No 528 (28.5) 264 (24.0) 792 (26.8)
Marital status
 Never married 336 (18.5) 65 (6.0) 401 (13.9)**
 Married 1172 (64.6) 753 (69.6) 1925 (66.5)
 Divorced/separated 164 (9.1) 89 (8.2) 253 (8.7)
 Widowed 141 (7.8) 176 (16.2) 316 (10.9)
Sexual minority
 No 784 (88.9) 523 (87.5) 1307(88.3)
 Yes 98 (11.1) 75 (12.5) 173(11.7)
CD4 count
 Mean (SD) 328 (226) 376 (205) 346 (219)**
 <200 533 (30.2) 200 (18.7) 733(25.8)**
 200–349 531 (30.1) 312 (29.1) 843 (29.7)
 350–499 396 (22.4) 305 (28.4) 701 (24.7)
 ≥500 307 (17.4) 255 (23.8) 563 (19.8)
On ART
 Yes 1307 (70.5) 825 (75.0) 2138 (72.2)**
 No 546 (29.5) 275 (25.0) 824(27.8)
Time since HIV+ diagnosis (years)
 ≤1 409 (22.2) 215 (19.6) 624 (21.2)
 >1 1437 (77.8) 882 (80.4) 2319 (78.8)

SD: standard deviation; ART: antiretroviral therapy.
Sample sizes are not equivalent for all variables because of missing data or legitimate skip.
¥1 = US$0.16.
Gender difference: **p < 0.01.
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multivariate logistic regression model except for education. 
Being younger (OR = 0.62(0.41, 0.93) for <35 age group  
and OR = 0.67(0.36, 0.81) for 35–44 age group), male 
(OR = 0.54(0.36, 0.81), lower income (OR = 0.62(0.45, 
0.85)), and divorced or separated (OR = 0.43(0.20, 0.92)) 
were negatively associated with quitting drinking, whereas 
being employed (OR = 1.52(1.09, 2.13)), on ART treatment 
(OR = 1.77(1.24, 2.53)), and receiving the HIV+ diagnosis 
within 1 year (OR = 2.50(1.78, 3.52)) were positively associ-
ated with quitting drinking.

Discussion

Prevalence and patterns of current alcohol use

In this study, we documented the prevalence rates and 
patterns of alcohol use among PLWH and assessed 
changes in drinking behavior after PLWH received their 
HIV+ diagnosis. This study, to the best of our knowledge, 
is the first to investigate changes in drinking behavior 
among PLWH after becoming aware of their HIV+ diag-
nosis using survey data collected from a large random 
sample in China. Findings of our study indicate that the 
prevalence rate of current alcohol among PLWH was 

42.8%, substantially higher than the prevalence rates 
among the general Chinese population (26.3% for men 
and 7.8% for women).19 The prevalence rate of current 
alcohol use observed in our sample is close to 40%, the 
rate for PLWH in an ethnic minority community (n = 455) 
in Southwest China reported in another study by Luo 
et al.17 With regard to patterns of alcohol use, the major-
ity of drinkers in this study reported monthly alcohol use 
or less, while 15.2% (17.4% for men and 3.6% for 
women) reported daily alcohol use.

Despite the relatively low prevalence rates of daily alco-
hol use, the prevalence of binge drinking was 41.6% among 
current drinkers, which is close to 41.2%, the rate of hazard-
ous drinking (defined as 14 drinks per week for men and 7 
drinks per week for women) reported in Luo et al.’s17 study. 
Although binge drinking was not reported in Luo’s study, 
information regarding hazardous drinking provides suffi-
cient evidence supporting the significance of alcohol abuse 
among PLWH in China. In addition, about 10% of the par-
ticipants in our study sample reported weekly or daily binge 
drinking. These numbers are particularly alarming when 
considering the detrimental effects of high-risk alcohol use 
on HIV patients’ symptoms, adherence to treatment, and 
overall prognosis.

Figure 1. Patterns of alcohol consumption: (a) frequency of alcohol use, (b) amount of alcohol consumed per day on drinking days,  
(c) prevalence of binge drinking and hazardous drinking, and (d) frequency of binge drinking.
Binge drinking was defined as consuming six drinks for men and four drinks for women on a single occasion. Hazardous drinking was defined as having 
engaged in binge drinking one or more times per week.
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Changes in drinking behavior after receiving an 
HIV+ diagnosis

Consistent with findings from research conducted in the 
United States,28 we found substantial changes in drinking 
behavior after PLWH receiving their HIV+ test result. In our 
study, 45.5% of the sample reported reducing drinking and 
19.5% quitting after they became aware of their HIV+ status. 
Individuals who received their HIV+ diagnosis within 1 year 
were more likely to quit drinking than those who received 
their result more than 1 year before the survey, and those who 

have known for more than 1 year before the survey were 
more likely to reduce alcohol use compared to those who 
received their HIV+ diagnosis less than 1 year before the sur-
vey. This result suggests that there may be a critical window 
of opportunity for promoting quitting behavior in PLWH fol-
lowing HIV+ diagnosis.

A number of demographic correlates are also worth men-
tioning. Relative to younger PLWH, those who were 45 years 
or older were more likely to quit. It is possible that older 
people are generally more vulnerable toward alcohol-related 
health risks. Female PLWH were more likely to quit drinking 

Table 2. Changes in drinking behavior after receiving HIV+ diagnosis and their associations with sample characteristics.

Characteristics Started/increased, n (%) Reduced, n (%) Quit, n (%)

Overall 31 (2.5) 564 (45.4) 242 (19.5)
Age in years
 <35 17 (54.8) 217 (38.5)* 72 (29.8)**
 35–44 9 (29.0) 199 (35.3) 68 (28.1)
 ≥45 5 (16.1) 148 (26.2) 102 (42.1)
Gender
 Male 21 (67.7)a, * 488 (86.5) 191 (78.9)**
 Female 10 (32.3) 76 (13.5) 51 (21.1)
Ethnicity
 Han 24 (77.4)* 381 (67.7)* 170 (70.2)
 Zhuang 4 (12.9) 167 (29.7) 65 (26.9)
 Other 3 (9.7) 15 (2.7) 7 (2.9)
Years of education
 0–6 16 (51.6) 206 (36.5)** 116 (48.1)**
 7–9 12 (38.7) 265 (47.0) 78 (32.4)
 10–12 3 (9.7) 69 (12.2) 37 (15.4)
 >12 0 (0) 24 (4.3) 10 (4.1)
Average monthly household income
 <¥1000 9 (29.0)* 295 (52.4)* 95 (39.8)**
 ≥¥1000 22 (71.0) 268 (47.6) 144 (60.2)
Marital status
 Never married 8 (25.8) 107 (19.4) 37 (15.3)**
 Married 16 (51.6) 354 (64.0) 162 (66.9)
 Divorced/
separated

5 (416.1) 62 (11.2) 15 (6.2)

 Widowed 2 (6.5) 30 (5.4) 28 (11.6)
If employed
 Yes 26 (86.7) 419 (74.4) 160 (66.4)**
 No 4 (13.3) 144 (25.6) 81 (33.6)
Sexual minority
 No 14 (93.3) 282 (91.6) 98 (89.9)
 Yes 1 (6.7) 26 (8.4) 11 (10.1)
On ART
 Yes 20 (64.5) 417 (74.1)** 181 (75.1)**
 No 11 (35.5) 146 (25.9) 60 (24.9)
Time since HIV+ diagnosis (years)
 ≤1 4 (12.9) 92 (16.5)** 85 (35.3)**
 >1 27 (87.1) 465 (83.5) 156 (64.7)

ART: antiretroviral therapy.
Sample sizes are not equivalent for all variables because of missing data or legitimate skip.
aFisher’s exact test was used.
*p < 0.05; **p < 0.01.
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than their male counterparts. This may be explained by the 
fact that female participants in this study consumed alcohol 
at a much lower level than males, so they were more likely to 
succeed in quitting due to lower level of alcohol misuse. 
People with higher levels of education were more likely to 
reduce and quit drinking compared to those with only ele-
mentary or middle school education. This is consistent with 
findings among general population where education is asso-
ciated with lower likelihood of substance use and higher 
likelihood of initiating quitting.33 Similar to but not com-
pletely same as education, people with higher income were 
more likely to quit, whereas people with lower income were 
more likely to reduce drinking. Also, people who were 
employed showed higher likelihood to quit drinking.

With regard to treatment, PLWH who were receiving 
ART at the time of study were more likely to reduce alcohol 
consumption and/or quit. One possible explanation would be 
that these participants quit or reduced drinking due to their 
concerns that alcohol may reduce the effect of their ART 
treatment. It is also possible that individuals on ART are 
more likely to be motivated externally by routinely seeing 
healthcare professionals which may increase their likelihood 
to change unhealthy behaviors.

Conclusion and limitations

This is the first study to examine changes in alcohol use among 
PLWH in China after they received the HIV+ diagnosis using 

Table 3. Logistic regression results of changes in drinking behavior after receiving HIV+ diagnosis.

Characteristics Started/increased, OR (95% CIs) Reduced, OR (95% CIs) Quit, OR (95% CIs)

Age in years
 <35 1.27(0.95, 1.71) 0.62(0.41, 0.93)*
 35–44 1.28(0.95, 1.72) 0.67(0.46, 0.98)*
 ≥45 – –
Gender
 Male 0.39(0.18, 0.86)* 0.54(0.36, 0.81)**
 Female – –
Ethnicity
 Han 0.30(0.08, 1.09) 0.96(0.46, 2.01)  
 Zhuang 0.13(0.03, 0.62)* 1.24(0.58, 2.65)  
 Other – –  
Years of education
 0–6 0.52 (0.28, 0.99)* 0.99(0.45, 2.15)
 7–9 0.76 (0.40, 1.42) 0.57(0.26, 1.25)
 10–12 0.76 (0.38, 1.52) 1.01(0.44, 2.34)
 >12 – –
Average monthly household income
 <¥1000 0.45(0.20, 0.99)* 1.41(1.11, 1.79)** 0.62(0.45, 0.85)**
 ≥¥1000 – – –
Marital status
 Never married 0.60(0.31, 1.15)
 Married 0.74(0.44, 1.26)
 Divorced/separated 0.43(0.20, 0.92)*
 Widowed –
If employed
 Yes 1.52(1.09, 2.13)*
 No –
On ART
 Yes 1.69(1.30, 2.18)** 1.77(1.24, 2.53)**
 No – –
Time since HIV+ diagnosis (years)
 ≤1 0.68 (0.51, 0.92)* 2.50(1.78, 3.52)**
 >1 – –

OR: odds ratio; CI: confidence interval; ART: antiretroviral therapy.
Each drinking behavior change type was used as outcome variable, respectively. Sample characteristic variables were used as predictors. Multivariate 
logistic regression was used to include all sample characteristics. Only variables that showed significant association in the univariate analysis in Table 2 
were included in the multivariate model here.
*p < 0.05; **p < 0.01.
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self-reported data collected from a large random sample. 
Findings of this study indicate high prevalence of alcohol use 
among PLWH, with a considerable portion of PLWH drinkers 
reported quitting or reducing drinking after receiving their 
HIV+ diagnosis. Such findings highlight the need for future 
studies to further investigate the changes in alcohol use fol-
lowing receiving an HIV+ diagnosis using a longitudinal 
research design. This line of research can provide valuable 
information for designing more effective alcohol use interven-
tions among PLWH using the timing period after HIV+ diag-
nosis as a window of opportunity to achieve better intervention 
effects. In addition, this study also identified some character-
istics such as gender, education, income, and ART as impor-
tant associates of drinking behavior changes, suggesting 
at-risk subgroups deserving special attention in more tailored 
intervention programs.

This study has several limitations. First, data used in this 
study were cross-sectional; therefore, temporal relationships 
cannot be inferred. Although factors such as ART were asso-
ciated with quitting or reducing drinking in this study, further 
research with longitudinal design is required to confirm such 
relationships. Second, we measured current drinking by ask-
ing directly “do you currently drink.” Individuals answered 
“Yes” to this question would be classified as current drink-
ers. This is different from the general criteria that current 
alcohol drinking was measure from alcohol use in the past 
30 days. However, the current alcohol drinking prevalence 
reported in our sample is line with other studies. Third, self-
reported behavior change may be impacted by recall bias 
since the majority of our study participants have known their 
HIV+ test result for over 1 year. Future studies that recruit 
participants upon receiving their HIV+ test results and fol-
low participants’ drinking behavior over time would be use-
ful to further clarify the temporal relationship between the 
timing of HIV diagnosis and alcohol-related behavior 
change. Fourth, this study did not separate those who have 
progressed to AIDS, which may be an important limitation 
because this could be an important factor influencing alcohol 
consumption. Finally, our study only included PLWH in 
Guangxi, China, which could have a different ethnic or 
demographic composition, different prevalence of HIV/
AIDS, and different subcultural of alcohol use than other 
provinces in China, which limits our ability to generalize the 
results. Despite these limitations, this study represents an 
important initial step toward a better understanding of self-
initiated change in alcohol use behavior after HIV+ diagno-
sis, which has potential implications for future intervention 
programs.

Acknowledgements

The authors are grateful to the staff at Guangxi Centers for Disease 
Control and Prevention and their local offices and HIV clinics for 
the assistance and cooperation in subject recruitment and data 
collection.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from Wayne State 
University Institutional Review Board #093308B3F and Guangxi 
CDC (no number available).

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
study was supported by the National Institute of Health 
(R01AA18090), (R01HD74221).

Informed consent

Written informed consent was obtained from all subjects before the 
study.

ORCID iD

Jacob Ball  https://orcid.org/0000-0001-5450-9871

References

 1. Cook RL, Sereika SM, Hunt SC, et al. Problem drinking and 
medication adherence among persons with HIV infection. J 
Gen Intern Med 2001; 16(2): 83–88.

 2. Galvan FH, Bing EG, Fleishman JA, et al. The prevalence of 
alcohol consumption and heavy drinking among people with 
HIV in the United States: results from the HIV cost and ser-
vices utilization study. J Stud Alcohol 2002; 63(2): 179–186.

 3. Lefevre F, Oleary B, Moran M, et al. Alcohol-consumption 
among HIV-infected patients. J Gen Intern Med 1995; 10(8): 
458–460.

 4. Bryant KJ, Nelson S, Braithwaite RS, et al. Integrating HIV/
AIDS and alcohol research. Alcohol Res Health 2010; 33(3): 
167–178.

 5. Szabo G and Mandrekar P. A recent perspective on alcohol, 
immunity, and host defense. Alcohol Clin Exp Res 2009; 
33(2): 220–232.

 6. Samet JH, Horton NJ, Traphagen ET, et al. Alcohol consump-
tion and HIV disease progression: are they related? Alcohol 
Clin Exp Res 2003; 27(5): 862–867.

 7. Salmon-Ceron D, Lewden C, Morlat P, et al. Liver disease as 
a major cause of death among HIV infected patients: role of 
hepatitis C and B viruses and alcohol. J Hepatol 2005; 42(6): 
799–805.

 8. Grinspoon S and Carr A. Cardiovascular risk and body-fat 
abnormalities in HIV-infected adults. N Engl J Med 2005; 
352(1): 48–62.

 9. Djousse L, Levy D, Herbert AG, et al. Influence of alcohol 
dehydrogenase 1C polymorphism on the alcohol-cardiovas-
cular disease association (from the Framingham Offspring 
Study). Am J Cardiol 2005; 96(2): 227–232.

 10. Green JE, Saveanu RV and Bornstein RA. The effect of previ-
ous alcohol abuse on cognitive function in HIV infection. Am 
J Psychiat 2004; 161(2): 249–254.

https://orcid.org/0000-0001-5450-9871


Wang et al. 9

 11. Porges EC, Bryant VE, Woods AJ, et al. The effect of cur-
rent alcohol consumption on cognitive impairment varies as 
a function of HIV status and age. Alcohol Clin Exp Res 2015; 
39: 268a.

 12. Benard A, Bonnet F, Tessier JF, et al. Tobacco addiction and 
HIV infection: toward the implementation of cessation pro-
grams. ANRS CO3 Aquitaine Cohort. AIDS Patient Care 
STDs 2007; 21(7): 458–468.

 13. Zetola NM, Modongo C, Olabiyi B, et al. Examining the rela-
tionship between alcohol use and high-risk sex practices in a 
population of women with high HIV incidence despite high 
levels of HIV-related knowledge. Sex Transm Infect 2014; 
90(3): 216–222.

 14. Quinn TC, Wawer MJ, Sewankambo N, et al. Viral load 
and heterosexual transmission of human immunodeficiency 
virus type 1. Rakai Project Study Group. N Engl J Med 2000; 
342(13): 921–929.

 15. Xinhua News. China’s anti-AIDS, HIV practices successful: 
experts, 2016, http://www.chinadaily.com.cn/china/2016-
12/02/content_27548656.htm

 16. The Wall Stree Journal. New HIV/AIDS infections surged 
15% in China in 2014, https://blogs.wsj.com/chinareal-
time/2015/01/16/new-hivaids-infections-surged-15-in-china-
in-2014/ (2015, 16 October 2017).

 17. Luo X, Duan S, Duan Q, et al. Alcohol use and subsequent 
sex among HIV-infected patients in an ethnic minority 
area of Yunnan Province, China. PLoS ONE 2013; 8(4): 
e61660.

 18. Hao W, Chen HH and Su ZH. China: alcohol today. Addiction 
2005; 100(6): 737–741.

 19. Li YC, Jiang Y, Zhang M, et al. Drinking behaviour among 
men and women in China: the 2007 China Chronic Disease 
and Risk Factor Surveillance. Addiction 2011; 106(11): 1946–
1956.

 20. Aharonovich E, Hatzenbuehler ML, Johnston B, et al. A 
low-cost, sustainable intervention for drinking reduction 
in the HIV primary care setting. Aids Care 2006; 18(6): 
561–568.

 21. Parsons JT, Golub SA, Rosof E, et al. Motivational interview-
ing and cognitive-behavioral intervention to improve HIV 
medication adherence among hazardous drinkers—a rand-

omized controlled trial. J Acquir Immune Defic Syndr 2007; 
46(4): 443–450.

 22. Pandrea I, Happel KI, Amedee AM, et al. Alcohol’s role in 
HIV transmission and disease progression. Alcohol Res Health 
2010; 33(3): 203–218.

 23. Samet JH and Walley AY. Interventions targeting HIV-
infected risky drinkers: drops in the bottle. Alcohol Res Health 
2010; 33(3): 267–279.

 24. Boer H. Protection motivation theory. In: Conner M and 
Norman P (eds) Predicting health behaviour: Research and 
practice with social cognition models. Maidenhead: Open 
University Press, 1996, pp. 95–120.

 25. Gritz ER, Fingeret MC, Vidrine DJ, et al. Successes and fail-
ures of the teachable moment: smoking cessation in cancer 
patients. Cancer 2006; 106(1): 17.

 26. Gritz ER, Carr CR, Rapkin D, et al. Predictors of long-term 
smoking cessation in head and neck-cancer patients. Cancer 
Epidemiol Biomarers Prev 1993; 2(3): 261–270.

 27. Gritz ER, Nisenbaum R, Elashoff RE, et al. Smoking behavior 
following diagnosis in patients with stage I non-small cell lung 
cancer. Cancer Causes Control 1991; 2(2): 105–112.

 28. Collins RL, Kanouse DE, Gifford AL, et al. Changes in health-
promoting behavior following diagnosis with HIV: prevalence 
and correlates in a national probability sample. Health Psychol 
2001; 20(5): 351–360.

 29. China Ministry of Health. China AIDS response progress 
report. Beijing, China: China Ministry of Health, 2012.

 30. Zhang LY, Li XM, Qiao S, et al. The mediating role of indi-
vidual resilience resources in stigma-health relationship 
among people living with HIV in Guangxi, China. Aids Care 
2015; 27(10): 1317–1325.

 31. Parry CD, Kekwaletswe C, Shuper PA, et al. Heavy alcohol 
use in patients on highly active antiretroviral therapy: what 
responses are needed? S Afr Med J 2016; 106(6): 43–44.

 32. National Institute on Alcohol Abuse and Alcoholism. Helping 
patients with alcohol problems: a health practitioner’s guide. 
Washington, DC: U.S. Department of Health and Human 
Services, 2003.

 33. Wu B, Mao ZF, Rockett IRH, et al. Socioeconomic status and 
alcohol use among urban and rural residents in China. Subst 
Use Misuse 2008; 43(7): 952–966.

http://www.chinadaily.com.cn/china/2016-12/02/content_27548656.htm
http://www.chinadaily.com.cn/china/2016-12/02/content_27548656.htm
https://blogs.wsj.com/chinarealtime/2015/01/16/new-hivaids-infections-surged-15-in-china-in-2014/
https://blogs.wsj.com/chinarealtime/2015/01/16/new-hivaids-infections-surged-15-in-china-in-2014/
https://blogs.wsj.com/chinarealtime/2015/01/16/new-hivaids-infections-surged-15-in-china-in-2014/



