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Abstract

Background Alcohol consumption in India is below the global average, with limited data on long-term effects. The
current study aims to examine changes over time among alcohol consumers, the pattern of drinking and help-seek-
ing for alcohol problems among South Indian men.

Method Data on the intake of various alcohol types were collected through standard questionnaires in two adult follow-ups
[Baseline: 1998-2002, Follow-up: 2016-2019] from male participants in the Vellore birth cohort (VBC). Alcohol intake was con-
verted to weekly standard drink units for analysis. Data on drinking patterns using the Alcohol Use Disorder Identification Test
(AUDIT) and information on help-seeking among problem drinkers were collected during follow-up. Socio-demographic
associations with alcohol consumption were determined using logistic regression.

Results The prevalence of alcohol consumption was 54.5% and 47.7% at the baseline and follow-up, respectively. Over

two decades, 129% of men reported to have newly started drinking and 18% quit drinking. Lower education and lower
socio-economic status (SES) were the strongest predictors of alcohol consumption. The AUDIT assessment among drinkers
reported hazardous drinking of 38.4%, harmful drinking of 4.7% and 3.7% probable alcohol dependence. Among the per-
sons with high AUDIT scores, 25% were concerned about high consumption, and 9% sought help to stop their alcohol
consumption.

Conclusion Our results showed a decline in alcohol consumption in this cohort over two decades. Among drinkers,
a high proportion report hazardous and harmful consumption. Low levels of education and SES are significant predic-
tors of alcohol consumption. A low proportion of help-seeking reflects alcohol-related stigma in the community.
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aged 15-49 years, respectively [8]. Recent studies from
Tamil Nadu report a prevalence of alcohol consumption
in the range of 16.8—-42.7% [9-12].

The alcohol policies in India are state-specific, and con-
sumption reflects the diversity and culture within the
nation. Some Indian states, namely Tamilnadu, Andhra
Pradesh, Haryana, Kerala, Lakshadweep and Manipur,
have had strict alcohol prohibition policies, subsequently
lifted. In contrast, the states of Bihar, Gujarat, Mizoram
and Nagaland are still under prohibition policies. In
Tamil Nadu and Kerala, the alcohol trade is controlled
by state alcohol monopolies. The Tamil Nadu alcohol
monopoly (TASMAC) revenue was reported at around
36.4 billion Indian rupees in 2003-2004 and increased
to 440 billion rupees in the financial year 2022-2023 [13,
14]. Likely reasons contributing to this 12.1-fold increase
would be increased affordability and easy access to alco-
hol [15].

The increased access to alcohol has contributed to high
rates of hazardous and harmful drinking in India, espe-
cially among males. Existing nationwide surveys and
scattered reports from India estimate higher alcohol
prevalence in men aged 35-60 years, where lower SES,
education levels, and unemployment are essential factors
for alcohol consumption [16—18]. Despite the reported
higher prevalence, limited information exists on help-
seeking behaviour [9, 17, 18].

The current study aims to examine the (i) prevalence,
(ii) long-term change in alcohol consumption and (iii)
hazardous drinking and help-seeking behaviour in a rep-
resentative population sample from South India.

Methods

We used data from two adult follow-ups of the Vel-
lore birth cohort (VBC). The cohort includes individu-
als born within representative areas of Vellore town
and adjoining rural villages in Tamilnadu, India, from
1969 to 1973. The cohort was followed during different
stages of life course, including birth, infancy (3 months),
childhood (6.5 years), adolescence (15 years) and three
stages of adulthood (26 years, 43 years and 45 years).
The growth measurements during all the phases, along
with lifestyle and non-communicable diseases (NCD)
risk factors in adulthood, were collected using stand-
ardized instruments, and investigations using trained
personnel. A detailed cohort description is provided else-
where [19, 20]. The current analysis used data from 2218
cohort members (men=1163, women=1055) surveyed
as young adults during 1998-2002 (baseline) and 1601
(men=2843, women=758) who were subsequently fol-
lowed during 2016—2019. Alcohol consumption was not
reported among women during both phases of follow-up,
and therefore, the current study is limited to men only.
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The flowchart presents the tracing and follow-up details
among the men enrolled and followed in the study (Fig-
ure 1). Trained health workers with long-time involve-
ment in the community collected the information on
alcohol consumption, ensuring the data’s accuracy. The
health workers received training in verbal autopsy to
determine the cause of death from baseline to follow-
up. Out of the 67 deaths reported during follow-up, 16
(23.9%) were attributed to illnesses, accidents, or suicides
resulting from alcohol consumption.

Standard questionnaires of the same were administered
to obtain information on marital status, education, occu-
pation, socioeconomic status (SES), place of residence,
alcohol consumption, tobacco use and smoking at both
times. Marital status was defined as unmarried, married,
divorced, or widowed. Educational status spanned four
groups, from no schooling to a professional qualifica-
tion. Occupation was classified into seven groups, rang-
ing from unemployed to professional. Socio-economic
status (SES) was determined by the household’s material
possessions (such as a mattress, pressure cooker, chair,
cot/bed, table, clock/watch, electric fan, bicycle, radio,
television, moped/scooter/motorcycle, car/jeep, water
pump, bullock cart, thresher, tractor, refrigerator, tel-
ephone, sewing machine, mobile phone, computer, inter-
net, air cooler, air-conditioner). A composite score using
household items was derived through principal compo-
nent analysis (PCA). The resulting component score was
categorised into quartiles. During the follow-up, physi-
cal activity was collected using IPAQ guidelines [21] for
the baseline and GPAQ guidelines [22]. They were later
categorised in three groups from low to vigorous activ-
ity for analysis. Smoking was classified as smokers and
non-smokers based on the use of cigarettes, beedis (thin
roll of wrapped tobacco) and cigars. Chewing tobacco
leaves was classified as non-smoking tobacco use. Only
1% of the use of pan/zarda and ganja was reported in
both phases, and these users were eliminated from the
analysis.

Data on weekly alcohol consumption level included
frequency and volume intake of spirits, beer and wine.
These were converted into standard drink units (SDU) of
alcohol per week (1 unit=12 g; this corresponds to 40 ml
of spirits (40% alcohol), 300 ml of beer (5% alcohol), or
120 ml of wine (12% alcohol). Alcohol consumption was
categorised as none (0 units), low (<7 units/week), mod-
erate (8—21 units/week) and heavy (>21 units/week) and
dichotomised into consumers and non-consumers of
alcohol. The analysis of change in alcohol consumption
was approached in two ways: (i) computing the difference
in alcohol consumption levels in standard units from
baseline to follow-up by subtracting the values, and (ii)
categorising alcohol use at baseline and follow-up into
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Alcohol use, n(%) 402 (47.7%)

Men (1998-2002) n=1163

Living in same place 812
Migrated within study area 62
Migrated outside study area 190
Non-Traceable 32 e Death 67

Traced (2016-2019) 1131 :
Deaths due to alcohol consumption 16
Deaths due to chronic illness 36
Accidents 7
Reason Unknown 8

****************************************** Refused to participate (n=221)
Participated in the study 843

Alcohol AUDIT done (among alcohol users)
AUDIT <=8
AUDIT >8

Help seeking behaviour collected

Alcohol AUDIT not done
------ (n=22)
380
264
116
114

Fig. 1 Flowchart presenting the follow-up of participants from 1998-2002 to 2016-2019

four groups: never (no alcohol consumption in both peri-
ods), started (non-consumer in the baseline but started
consuming in the subsequent follow-up), continued (con-
sumer in both periods), and stopped (ceased alcohol con-
sumption in follow-up).

Harmful or hazardous alcohol use was assessed using
the Alcohol Use Disorder Identification Test (AUDIT),
which has been validated for use in South India [23, 24].
AUDIT was administered later during the study period;
thus, the data were collected for 380 (94.5%) alcohol con-
sumers. The scores were categorised as low-risk drinking
(Zone I: score 0-7), hazardous drinking (Zone II: score
8-15), harmful drinking (Zone 3: score 16—19) and prob-
able alcohol dependence (Zone IV: score 20 and above).
Data on the concerns regarding alcohol use and help-
seeking behaviour were collected through a validated
questionnaire from 114 participants with an AUDIT
score exceeding 8.

The presence of chronic disease was defined as whether
the participants had any of the conditions, such as type-
II diabetes or, hypertension or hypertriglyceridemia.
Type-2 diabetes was defined as fasting glucose concen-
tration (>7.0 mmol/l) or glucose concentration 120 min

(>11.1 mmol/l) at the time of the survey or on treat-
ment for type-2 diabetes [25]. Hypertension was defined
as systolic blood pressure (>140 mm Hg) or diastolic
blood pressure (>90 mm Hg) or currently on treatment
for hypertension [26]. Hypertriglyceridemia defined as
plasma triglyceride concentration (>1.7 mmol/l) [27].

Statistical analysis

Categorical data were expressed as frequencies and per-
centages, while continuous variables were presented as
mean and standard deviation (SD) or median (interquar-
tile range) as appropriate. Alcohol prevalence was com-
pared using the z-test for proportions, and the absolute
change in alcohol distribution levels was assessed using
the sign rank test. Binary logistic regression was used
to determine the association between alcohol use and
demographic factors. Fisher-Yates transformation nor-
malised actual consumption levels, which were then
compared among demographic variable categories using
t-tests and ANOVA. Absolute changes in consump-
tion levels were skewed and compared among demo-
graphic variable categories using the Mann—Whitney
U and Kruskal-Wallis tests. Ordinal logistic regression
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was used to determine the association of categorised
trends in alcohol consumption and demographic fac-
tors. Other categorical associations were assessed using
the chi-square test. A p<0.05 was considered significant.
All analyses were conducted using STATA/IC 16.0 (Stata-
Corp, College Station, Texas 77845, USA).

Results

Prevalence and long-term change in alcohol consumption
In the present follow-up, 72.4% of the study participants
from the baseline were included. There were no differ-
ences in alcohol consumption levels among participants
and non-participants at baseline. The mean (SD) age at
baseline and follow-up were 28.1 (1.2) and 45.9 (1.1) years
respectively. The alcohol consumption prevalence at
baseline was 54.5% (95% CI 51.6, 57.4)] and significantly
decreased to 47.7% (95% CI 44.3, 51.1) during the follow-
up (Z=3.01, p<0.01). In general, 34.3% were non-con-
sumers of alcohol through the two decades, and 35.7%
of individuals continued to drink in both the phases.
Among the non-consumers at baseline, 25.9% began con-
suming alcohol during follow-up, whereas 33.6% of the
baseline consumers quit drinking during follow-up. The
median (IQR) alcohol consumption per week at baseline
(n=643) and follow-up(n=402) are 4.53 (2.37, 7.23) SDU
and 4.73 (4.73, 9.47) SDU, respectively. The maximum
consumption during baseline was 187.13, and the follow-
up was 110.46 SDU per week.

The type of alcohol consumption changed over time.
Branded spirits largely replaced locally made spirits and
made up the bulk, over 90%, of all reported alcohol con-
sumption at follow-up. Locally made spirits reduced from
6.6 to 0.4%. Consumption of beer was reported by 37.5%
at baseline and 3.2% at follow-up. Wine consumption was
rare; 2.1% at baseline, dropping to 0.5% at follow-up.

Factors associated with long-term change in alcohol use

The long-term change among alcohol users was calcu-
lated as the absolute difference in alcohol consumption
between two-time points (difference =follow-up—base-
line). A positive difference signifies increased consump-
tion at follow-up, while a negative difference indicates
the opposite. The calculations do not include participants
who were non-drinkers at both time points ( n=289).
The median(IQR) difference in alcohol consumption is
0.21(—2.49, 4.73) SDU per week with a minimum dif-
ference of -142.55 and a maximum difference of 84.42
for the alcohol consumers (n=»554). This difference
in alcohol consumption was statistically significant
(Z=-2.30,p=0.021). An increased consumption was
reported for participants who were unmarried, with
lower education and lower SES, rural residents, smok-
ing, non-smoking tobacco use and low levels of physical

(2024) 18:30

Page 4 of 11

activity at the follow-up time point. These differences
in level of consumption were statistically significant for
marital status, place of residence, smoking and non-
smoking tobacco use (Table 1).

A significant proportion (35.7%) of cohort par-
ticipants continued to drink throughout both
phases. A majority of the unmarried men(56%) were

Table 1 Change in level of alcohol (SDU per week) according to
socio-demographic variables (n=554)

Socio-demographic variables n Median IQR P
Marital status®

Unmarried 11 473 257,17.09 0.043

Married 529 021 —249,473

Widowed/divorced 14 -146 -249,17.2
Education®

No schooling 26 210 —342,947 0308

Middle school completion 222 122 —249,6.80

Higher secondary 256 0.00 —249,4.61

Graduates 50 -0.22 -2.37,3.65
Occupation®

Unemployed & unskilled manual 139 0.21 -2.89,5.02 0.100

labour

Semi-skilled manual labour 250 217 —249,473

Skilled manual labour 100 -0.14 —249,2.80

Trained/clerical & professional 65 —-0.98 —249,237
Socio-economic status (quartiles)a'b

1 (lowest) 150 224 -249,697 0.154

2 140 1.07 —249,4.73

3 141 -067 —249,3.74

4 (Highest) 123 -0.13 —249,3.94
Place of residence®

Rural 308 2.09 —249,4.73  0.002

Urban 246 —0.59 —249,3.65
Smoking®

Yes 176 224 —2.37,813 0.004

No 378 -0.13 —249,4.61
Non-smoking tobacco®

Yes 14 5.00 2.24,2551 0.005

No 537 0.1 —249,4.73
Physical activity®

Low 59 021 —249,357 0836

Moderate 163 0.00 —249,473

High 332 027 —249,4.73

IQR = (25th percentile,75th percentile); Change is the difference in alcohol
consumption calculated as (Follow-up - Baseline alcohol) SDU per week for
alcohol consumers at any one time point

P values based on ? Kruskal Wallis test was used

b Socio -economic status is reported in quartiles using principal component
analysis [PCA] of all the material possession

€ rank sum test was used
9 GPAQ during follow-up [2016-2019]
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non-consumers in both phases, whereas the continua-
tion of alcohol consumption was more common among
married participants (36%). The non-consumption or
discontinuation of alcohol at follow-up was reported
higher for higher education (72.1%), skilled manual
labourers (63.5%)/professional (70.6%) occupation and
SES > third quartile (58.0%). Discontinuation of alcohol
consumption was associated with urban residents and
non-smokers. Contrastingly, lower education (59.5%),
unemployment (56.1%), and SES <2nd quartile (54.3%)
were associated with continuing alcohol consumption
throughout 18 years of follow-up or initiating alco-
hol consumption during the follow-up phase. Physical
activity was not associated with a change in alcohol
practice (Additional Table 1).

Factors associated with alcohol use

The association between between demographic factors
and alcohol consumption was also studied. Alcohol con-
sumption was associated with lower levels of education
and socioeconomic status, with smoking and with low
levels of physical activity. The associations remained the
same for both time points (Table 2). The risk for alco-
hol consumption was significantly lower in semi-skilled
labour compared to professionals/skilled labours at base-
line [AOR(95% CI) 0.43 (0.23, 0.78)], whereas during
follow-up semi-skilled labour [AOR (95% CI) 1.91 (1.01,
3.30)] had a higher risk compared to professionals/skilled
labours. Similarly, the rural residents had lower risk for
alcohol consumption at baseline [AOR (95% CI) 0.76
(0.56, 1.02)] with increased risk during follow-up [AOR
(95% CI) 1.45 (1.06, 2.01)] compared to urban residents.

Factors related to an increase in the level of alcohol
consumption were assessed by comparing the distribu-
tion of alcohol levels among the demographical vari-
ables. Alcohol levels were higher among those with low
education, unemployed or unskilled labour, lower SES,
and smoking and non-smoking tobacco use compared to
their counterparts. The results were similar in baseline
and follow-up (Table 3).

A significant decreasing trend in alcohol consump-
tion levels was observed with higher education, skilled/
professional occupation and higher SES. A significantly
increased risk in alcohol levels was reported for smok-
ing [Baseline: AOR (95% CI) 6.34 (4.91, 8.18); Follow-up:
AOR (95% CI) 3.58 (2.04, 4.93)], and for non-smoking
tobacco use [Baseline: AOR (95% CI) 2.79 (1.65, 4.72);
follow-up: AOR (95% CI) 5.25 (2.04, 12.48)]. Contrast-
ingly, rural residents had low levels of drinking at base-
line [AOR (95% CI) 0.71 (0.54, 0.93)] where an increase
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was reported during follow-up [AOR (95% CI) 1.42 (1.06,
1.92)]. No significant trends were observed in marital sta-
tus or physical activity (Additional Tables 2 & 3).

Alcohol use and chronic disease

Alcohol consumption was significantly more prevalent in
groups with chronic disease (x2=4.68,df=1, p=0.031).
An increased level of alcohol consumption during the
follow-up period was reported among the participants
with chronic disease compared to the participants with-
out chronic diseases (x2=9.52, df=3, p=0.023). Fur-
thermore, newly developed chronic disease during the
follow-up period was more prevalent among the alcohol
consumers compared to the non-consumers (46.02% vs
36.51%).

Over the decades, alcohol consumption was high in
participants with chronic disease, whereas alcohol non-
consumption or cessation was higher in participants
without any chronic illnesses. Although a slight increase
was observed in hazardous drinking and alcohol depend-
ence among individuals with chronic disease, it was not
statistically significant (Additional Table 4).

Drinking behaviour among the alcohol users

The AUDIT analysis was done for 380 men who were
alcohol consumers at follow-up. The median AUDIT
score was 6.0 (3.0, 10.0), with slightly higher values in
rural areas [7.0 (4.0, 11.0)] compared to urban areas [6.0
(3.0, 10.0)]. The scores suggest hazardous drinking (Zone
II) in 32.9%, harmful drinking (Zone III) in 4.7% and
probable alcohol dependence (Zone IV) in 3.7% of the
cohort participants.

Help-seeking behaviour

Problem awareness and help-seeking behaviour among
the participants with AUDIT scores>8 were studied
(n=114). The results showed that 25.4% were concerned
about their high alcohol consumption, 12.3% consid-
ered seeking help, and 8.8% had sought help. A signifi-
cant proportion of the individuals discussed the issue of
high alcohol consumption with wife or family members
(46.5%), while 13.2% did not discuss it with anyone. The
participants with high SES were, to a more significant
extent, aware of their consumption and were concerned.
Among the heavy drinkers, there was a higher degree of
concern about their drinking as well as a higher degree
of discussing their drinking with family and friends and
also of seeking help. Educational and occupational sta-
tuses were not associated with any help-seeking behav-
iour (Table 4).
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Table 2 Association of alcohol use (yes/no) and socio-demographic variables

Socio-demographic variables Baseline [1998-2002]

Follow-up (2016-2019)

Total subjects

Alcohol users (n=634)

Total subjects  Alcohol users (n=402)

(n=1163) n % AOR [95% CIJ® (n=843) n % AOR [95% CI]°
Marital status
Married 597 351 5536 1.28[0.97,1.68] 802 384 9552 1.42[058,3.52]
Widowed/divorced® 6 6 095 NA 16 9 224 NA
Unmarried 560 277 4369 1.00 25 9 224 1.00
Education
No schooling 55 29 457 1.14[052,252] 42 25 622 1.34[053,335]
Middle school completion 405 240 3785 1.431[0.87,236] 312 176 4378 1.66[0.91,3.02]
Higher secondary 549 300 4732 147[093231] 385 1724279 1.38[0.78,237]
Graduates 154 65 1025 1.00 104 29 721 1.00
Occupation
Unemployed & unskilled manual labour 36 15 237 0.831[0.35,1.99] 205 115 2861 1.60[0.86,3.00]
Semi-skilled manual labour 305 146 2303 0431[023,078]" 345 189 4701 1.91[1.11,3.30]"
Skilled manual labour 719 421 664 0.87[0.52,1.47] 167 61 1517 1.04[0.58,1.85]
Trained/clerical & professional 103 52 82 1.00 126 37 92 1.00
Socio-economic status (quartiles)©
1 [Lowest] 283 157 2476 1.201[0.76,1.91] 211 131 3259 14410.86,239]
2 288 149 235 1.15[0.75, 1.76] 211 106 2637 1.06[067,1.69]
3 293 168 265  1.15[0.77,1.69] 217 90 2239 0.86[0.56,1.34]
4 [Highest] 299 160 2524 1.00 204 75 1866 1.00
Place of residence
Rural 617 306 4826 0.76[0.56,1.12] 471 245 6095 145[1.06,2.011
Urban 546 328 51.74 1.00 372 157 3905 1.00
Smoking
Yes 504 397 6262 701[526,933]" 212 153 3806 3.72[258,5371"
No 659 237 3738 1.00 631 249 6194 1.00
Non-smoking tobacco
Yes 51 41 647 546[256,1165" 16 14 348 848[1.83,39.20]"
No 1107 589 929 1.00 824 386 96.02 1.00
Physical activity?
Low 389 202 3186 1.00[0.70 1.45] 88 45 1109 1.39[0.83,2.36]
Moderate 397 225 3549 1.18[0.851.64] 242 110 2736 1.25[0.87,1.78]
High 387 207 3265 1.00 513 247 6144 1.00

" p<0.001; "p<0.01; "p<0.05

with-in column % were presented; AOR- Adjusted Odds Ratio
2 AOR[95%Cl] is presented using Binary Logistic regression

b category excluded from analysis due to low cell count

¢ Socio-economic status is reported in quintiles using principal component analysis [PCA] of all the material possession
9 Physical activity collected using IPAQ during baseline [1998-2002] and GPAQ during follow-up [2016-2019]

Discussion

Alcohol consumption is an important public health issue
globally and is a large contributor to morbidity and mor-
tality from chronic disease as well as injuries. 23.9% of
all deaths in this cohort were alcohol caused, indicating
that alcohol constitutes an increasing health burden in
this community. The results of our study show (i) a slight

decrease in the prevalence of alcohol consumption as the
cohort ages during a follow-up period of 17-18 vyears,
(ii) alcohol consumption was associated with lower SES,
lower levels of education, and rural residence and (iii)
harmful or dependent drinking was reported among 8.4%
(32/380) of participants (iv) heavy alcohol consumption
with increased rates of hazardous or dependent drinking
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was reported among rural areas compared to urban areas
(v) One-fourth of the participants were aware and con-
cerned about their alcohol consumption habits and a vast
majority of participants discussed the high alcohol con-
sumption with family or friends (86.8% i.e., 99/114).

Our results are consistent with other survey studies
from India in different places that have reported a con-
sumption prevalence of more than 50% [17, 18, 28]. Our
finding of higher alcohol consumption in rural areas,
compared to urban, contradicts the findings of Gururaj
et al. [29] who suggest that the increased availability of
alcohol in rural areas and urbanization are reasons for
increased prevalence [15, 29]. Alcohol quitting during
follow-up was reported among 33.5% of drinkers at base-
line, whereas 25.9% began to consume alcohol in the fol-
low-up period. This result is in line with various studies
that report a decreased level of alcohol consumption after
the middle age of 45 years [16, 30]. Drinking behaviour
over the life course varies considerably in different cul-
tures. Most common however is that drinking is highest
in young adulthood (ref WHO, 2024). The results from
this study suggest that this is the case in South India as
well. Typically, drinking is reduced as individuals assume
parental roles and occupational responsibilities.

Our study confirms an association of lower SES with
high alcohol consumption which aligns with an urban
study in India which reported the same [16]. In interna-
tional reviews no clear association between level of alco-
hol consumption and SES have been found. In contrast,
the negative consequences of high alcohol consumption
are stronger for people with low SES [31]. Our study
reported smoking, lower education levels and unemploy-
ment/ unskilled labour as strong predictors of alcohol
consumption. Interestingly, throughout the two follow-
up periods, the continuation of alcohol consumption in
this population is higher among unemployed participants
or those with unskilled occupation, lower SES and lower
education, which strongly re-confirms that the occupa-
tion, education and SES plays a vital role in alcohol con-
sumption in this population [16, 31, 32]. Higher use of
smoking was reported among the participants who con-
tinued alcohol consumption, which indicates an asso-
ciation between alcohol consumption and smoking [32].
The study found that prolonged and high levels of alcohol
use were strongly associated with chronic disease, which
aligns with our results established earlier in this cohort
[33-35], and with other global studies [2, 36-38].

The AUDIT scores among the alcohol users indicated
that 32.8% of the drinkers had a hazardous consump-
tion, 4.7% harmful drinking and 3.7% probable alcohol
dependence, where the estimates are similar to an earlier
study done in the urban slums of Vellore in south India,
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where hazardous drinking was reported for 31% and
alcohol dependence for 4% [38].

As is the case with heavy drinkers around the world, a
small proportion in this study sought help. Similar find-
ings have been reported from community studies in rural
parts of India [18, 39]. The fear of social stigma due to
addiction and lack of treatment facilities are important
reasons for not considering to seek help [18, 40]. Concern
about the level of alcohol consumption was high among
hazardous drinkers (30.5%) compared to dependent
drinkers (7.1%), where the dependence disorder can lead
to faulty analyses and irrational decision-making. Partici-
pants with higher socioeconomic status and higher edu-
cation were more concerned about their drinking than
participants with lower socioeconomic status and lower
education levels, most likely a consequence of higher
awareness of alcohol as a health risk.

Strengths and limitations
This is the first study to report long-term changes in alco-
hol consumption in a population of South India using
validated questionnaires. We successfully followed 72.4%
of the male participants from baseline to follow-up. A
sensitivity analysis assessed sample representativeness
between participants and non-participants during fol-
low-up. Although statistically significant differences in
age, SES categories, and place of residence were noted
between participants and non-participants from base-
line, these differences were minimal (Additional Table 5).
Our study was limited by using the AUDIT question-
naire only during the follow-up phase. The AUDIT data
collection was done for 380 of 402 alcohol consumers.
We acknowledge that the proportion of alcohol con-
sumption may be an underestimate as it is self-reported,
and alcohol consumption is often inaccurate and prone
to reporting/recall bias. We believe this bias will be mini-
mal due to the long-term rapport of health workers with
the cohort participants in the study areas. Women in the
community did not report any alcohol use, which may
be due to the self-reporting bias due to socio-cultural
norms. However, it is well known that alcohol consump-
tion among women is very low among Asian Indians [1].
Our findings may not be nationally representative as it
is single-centre based, yet they add valuable information
on alcohol consumption to the dearth of data that is cur-
rently available from India.

Conclusion

In conclusion, our study finds a prevalence of alcohol
consumption among men of around 50% in this cohort.
A slight decline in alcohol consumption is found as
individuals progress into middle age. Low socioeco-
nomic status (SES) was the strongest predictor of
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alcohol consumption. Alcohol-related deaths account
for nearly a quarter of mortality within the cohort.
Among drinkers, the proportions reporting harmful
use or alcohol dependence were 4.7% and 3.7%, respec-
tively, which are rates found in many countries around
the world [6]. The majority of participants with alco-
hol use disorders in this study did not seek treatment
for their drinking problems. The same observation has
been found in many studies, reporting on the large
treatment gap in the addiction field [41]. This poses
significant challenges from a public health perspec-
tive. New forms of treatment and support need to be
developed that are perceived as relevant and acceptable
to people with these disorders as well as economically
viable in jurisdictions with limited resources [42]. The
results of this study underline the significance of alco-
hol as a risk factor for morbidity and mortality, as well
as the dearth of available treatment for alcohol use dis-
orders. Future research on this cohort could include
qualitative studies focusing on alcohol-related stigma
and mental health issues experienced by alcohol con-
sumers and their families.

Abbreviations

VBC Vellore birth cohort

AUDIT Alcohol use disorder identification test
Sbu Standard drink unit

SES Socio-economic status

TASMAC  Tamilnadu State Marketing Corporation
NCD Non-communicable disease

PCA Prinicipal component analysis

IPAQ International Physical Activity Questionnaire
GPAQ Global Physical Activity Questionnaire
SD Standard deviation

IQR Interquartile ranges

AOR Adjusted odds ratio

cl Confidence interval

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513033-024-00650-w.

[ Supplementary material 1. }

Acknowledgements

We thank the field workers who traced and recruited most of the participants
in the follow-up study. We thank all participants for their active participation
in the study.

Author contributions

SMG, BA, KS, SKV and SA provided substantial contributions to the conception
and design, acquisition of data, or analysis and interpretation of data. MSG and
BA were involved in the acquisition of data. MSG, BA and KS were involved in
statistical analysis MSG, BA and SA drafted the first version of the manuscript.
All authors were involved in revising the manuscript and approved publish-
ing the final version. SMG is accountable for all aspects of the work and the
accuracy and integrity of the data.

(2024) 18:30

Page 10 of 11

Funding

Open access funding provided by Karolinska Institute. The study was sup-
ported by a grant from the Swedish Research Council for Health Working Life
and Welfare (FORTE), Grant No 2016-07113.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate

The study was approved by the institutional review board of Christian Medical
College, Vellore (IRB June 20128920 dt 25th), min.no: and all the study partici-
pants provided written informed consent.

Consent for publication
Add consent statement.

Competing interests
The authors declare no competing interests.

Received: 22 April 2024 Accepted: 1 October 2024
Published online: 10 October 2024

References

1. Eashwar VMA, Umadevi R, Gopalakrishnan S. Alcohol consumption in
India—an epidemiological review. J Fam Med Prim Care. 2020;9(1):49-55.

2. Griswold MG, Fullman N, Hawley C, Arian N, Zimsen SRM, Tymeson
HD, et al. Alcohol use and burden for 195 countries and territories,
1990-2016: a systematic analysis for the Global Burden of Disease Study
2016. Lancet. 2018;392(10152):1015-35.

3. Rehm J. The risks associated with alcohol use and alcoholism. Alcohol Res
Health. 2011;34(2):135-43.

4. Rehm J, Greenfield TK, Rogers JD. Average volume of alcohol consump-
tion, patterns of drinking, and all-cause mortality: results from the US
National Alcohol Survey. Am J Epidemiol. 2001;153(1):64-71.

5. Bernardin F, Maheut-Bosser A, Paille F. Cognitive impairments in alcohol-
dependent subjects. Front Psychiatry. 2014;16(5):78.

6.  World Health Organization. Global status report on alcohol and health
2018. Geneva: World Health Organization; 2019. p. 472.

7. Manthey J, Shield KD, Rylett M, Hasan OSM, Probst C, Rehm J. Global

alcohol exposure between 1990 and 2017 and forecasts until 2030: a

modelling study. The Lancet. 2019;393(10190):2493-502.

Balhara YPS, Chattopadhyay A, Sarkar S. The, “Hidden Story”about

change in alcohol use in India over the past two decades: insights from a

secondary analysis of data from the national family health survey. Indian J

Psychol Med. 2022;44(3):234-8.

9. Aishwarya L, Dharmaraj D, Duttagupta, Jamir L, Padmanabhan. Drinking
habits, health, social and behavioural aspects of alcohol users in a semi
urban population in Chennai. IOSR J Dent Med Sci. 2014;13(12):20-3.

10. Eashwar VMA, Gopalakrishnan S, Umadevi R, Geetha A. Epidemiology of
alcohol consumption in an urban area of Kancheepuram district, Tamil
Nadu. J Fam Med Prim Care. 2019;8(3):1098-105.

11. Eashwar VMA, Gopalakrishnan S, Umadevi R, Geetha A. Pattern of alcohol
consumption and its associated morbidity among alcohol consumers in
an urban area of Tamil Nadu. J Fam Med Prim Care. 2019;8(6):2029-35.

12. Kumar SG, Premarajan K, Subitha L, Suguna E, Vinayagamoorthy, Kumar V.
Prevalence and pattern of alcohol consumption using Alcohol Use Disor-
ders Identification Test (AUDIT) in rural Tamil Nadu, India. J Clin Diagn Res
JCDR. 2013;7(8):1637-9.

13. Revenue from liquor sales rises 16%, crosses X30,000-cr. mark. The Hindu.
2019 Jul 5. https://www.thehindu.com/news/national/tamil-nadu/reven
ue-from-liquor-sales-rises-16-crosses-30000-cr-mark/article28288178.ece.
Accessed 1 Jul 2022.

14. TASMAC liquor sales in TN crosses Rs. 44,000 cr mark in 2022-2023.
United News of India. 2023 Apr 12. https://www.uniindia.com/~/

ol


https://doi.org/10.1186/s13033-024-00650-w
https://doi.org/10.1186/s13033-024-00650-w
https://www.thehindu.com/news/national/tamil-nadu/revenue-from-liquor-sales-rises-16-crosses-30000-cr-mark/article28288178.ece
https://www.thehindu.com/news/national/tamil-nadu/revenue-from-liquor-sales-rises-16-crosses-30000-cr-mark/article28288178.ece
https://www.uniindia.com/~/tasmac-liquor-sales-in-tn-crosses-rs-44-000-cr-mark-in-2022-23/States/news/2951882.html

Gowri et al. International Journal of Mental Health Systems

20.

21
22.

23.

24.

25.

26.

27.

28.

29.

30.

31
32.

33

34.

tasmac-liquor-sales-in-tn-crosses-rs-44-000-cr-mark-in-2022-23/States/
news/2951882.html. Accessed 1 Jul 2022.

Girish N, Kavita R, Gururaj G, Benegal V. Alcohol use and implications for
public health: patterns of use in four communities. Indian J Community
Med Off Publ Indian Assoc Prev Soc Med. 2010;35(2):238-44.

Kumar K, Kumar S, Singh AK. Prevalence and socio-demographic cor-
relates of alcohol consumption: Survey findings from five states in India.
Drug Alcohol Depend. 2018;1(185):381-90.

Rathod SD, Nadkarni A, Bhana A, Shidhaye R. Epidemiological features of
alcohol use in rural India: a population-based cross-sectional study. BMJ
Open. 2015;5(12):e009802.

Vijayalakshmi S, Ramkumar S, Rahman KM. A Community based study

on alcohol dependence and treatment seeking behaviour among ever
alcoholics in a rural area of Puducherry. Natl J Res Community Med.
2017,6(2):6.

Antonisamy B, Raghupathy P, Christopher S, Richard J, Rao P, Barker DJ,

et al. Cohort profile: the 196973 Vellore birth cohort study in South
India. Int J Epidemiol. 2009;38(3):663-9.

Vasan SK, Roy A, Samuel VT, Antonisamy B, Bhargava SK, Alex AG,

et al. IndEcho study: cohort study investigating birth size, childhood
growth and young adult cardiovascular risk factors as predictors of
midlife myocardial structure and function in South Asians. BMJ Open.
2018,8(4):e019675.

IPAQ — Score. https://sites.google.com/view/ipag/score. Accessed 2 Dec
2022.

gpag-analysis-guide.pdf. https://www.who.int/docs/default-source/ncds/
ncd-surveillance/gpag-analysis-guide.pdf. Accessed 5 Sept 2023.

Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG. Brief Interven-
tion For hazardous and harmful drinking. A manual for use primary

care. Department of Mental Health and Substance Dependence, WHO.
Geneva, Switzerland. 2001. https://iris.who.int/bitstream/handle/10665/
67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=D9836E58AC7C5CF84A24
6BA6DO3FACAA?sequence=1.

John A, Barman A, Bal D, Chandy G, Samuel J, Thokchom M, et al. Haz-
ardous alcohol use in rural southern India: nature, prevalence and risk
factors. Natl Med J India. 2009;22(3):123-5.

Alberti KG, Zimmet PZ. Definition, diagnosis and classification of diabetes
mellitus and its complications. Part 1: diagnosis and classification of
diabetes mellitus provisional report of a WHO consultation. Diabet Med J
Br Diabet Assoc. 1998;15(7):539-53.

Whelton PK, Carey RM, Aronow WS, Casey DE, Collins KJ, Dennison
Himmelfarb C, et al. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/
ASPC/NMA/PCNA Guideline for the prevention, detection, evaluation,
and management of high blood pressure in adults: executive summary:
a report of the American College of Cardiology/American Heart Associa-
tion Task Force on Clinical Practice Guidelines. Hypertens Dallas Tex 1979.
2018;71(6):1269-324.

Expert Panel on Detection Evaluation, and Treatment of High Blood Cho-
lesterol in Adults. Executive summary of the third report of the National
Cholesterol Education Program (NCEP) expert panel on detection, evalu-
ation, and treatment of high blood cholesterol in adults (Adult Treatment
Panel ll). JAMA. 2001,285(19):2486-97.

Prasad R. Alcohol use on the rise in India. Lancet. 2009;373(9657):17-8.
Gururaj G, Rao GN, Benegal V, Murthy P. Alcohol use and public health:
the Indian perspective. 2006. https://nimhans.ac.in/wp-content/uploads/
2019/02/Gururaj_-Alcohol-report-NIMHANS.pdf. Accessed 7 Dec 2022.
Rajeev A, Abraham SB, Reddy TG, Skariah CM, Indiradevi ER, Abraham J. A
community study of alcohol consumption in a rural area of South India.
Int J Community Med Public Health. 2017;4(6):2172-7.

Collins SE. Associations between socioeconomic factors and alcohol
outcomes. Alcohol Res Curr Rev. 2016;38(1):83-94.

Sudhinaraset M, Wigglesworth C, Takeuchi DT. Social and cultural con-
texts of alcohol use. Alcohol Res Curr Rev. 2016;38(1):35-45.

Raghupathy P, Antonisamy B, Fall CHD, Geethanjali FS, Leary SD, Saperia J,
et al. High prevalence of glucose intolerance even among young adults
in south India. Diabetes Res Clin Pract. 2007;77(2):269-79.

Raghupathy P, Antonisamy B, Geethanjali FS, Saperia J, Leary SD, Priya G,
et al. Glucose tolerance, insulin resistance and insulin secretion in young
south Indian adults; relationships to parental size, neonatal size and child-
hood body mass index. Diabetes Res Clin Pract. 2010;87(2):283-92.

(2024) 18:30

35.

36.

37.

38.

39.

40.

41.

42.

Page 11 of 11

Vasan SK, Antonisamy B, Gowri M, Selliah HY, Geethanjali FS, Jebasingh
FS, et al. Prevalence, incidence and predictors of cardiovascular risk fac-
tors: longitudinal data from rural and urban South India and comparison
with global data. BMJ Open Diabetes Res Care. 2020;8(1):e001782.

Mayl JJ, German CA, Bertoni AG, Upadhya B, Bhave PD, Yeboah J, et al.
Association of alcohol intake with hypertension in type 2 diabetes mel-
litus: the ACCORD trial. J Am Heart Assoc. 2020;9(18):e017334.

Pownall HJ, Ballantyne CM, Kimball KT, Simpson SL, Yeshurun D, Gotto
AM. Effect of moderate alcohol consumption on hypertriglyceridemia: a
study in the fasting state. Arch Intern Med. 1999;159(9):981.
Schwarzinger M, Thiébaut SP, Baillot S, Mallet V, Rehm J. Alcohol use dis-
orders and associated chronic disease — a national retrospective cohort
study from France. BMC Public Health. 2017;18(1):43.

Ramanan VV, Singh SK. A study on alcohol use and its related health
and social problems in rural Puducherry, India. J Fam Med Prim Care.
2016;5(4):804-8.

Kumar S, Schess J, Velleman R, Nadkarni A. Stigma towards dependent
drinking and its role on caregiving burden: a qualitative study from Goa.
India Drug Alcohol Rev. 2022;41(4):778-86.

MekonenT, Chan GCK, Connor J, Hall W, Hides L, Leung J. Treatment rates
for alcohol use disorders: a systematic review and meta-analysis. Addict
Abingdon Engl. 2021;116(10):2617-34.

Nadkarni A, Weobong B, Weiss HA, McCambridge J, Bhat B, Katti B, et al.
Counselling for Alcohol Problems (CAP), a lay counsellor-delivered

brief psychological treatment for harmful drinking in men, in pri-

mary care in India: a randomised controlled trial. Lancet Lond Engl.
2017;389(10065):186-95.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://www.uniindia.com/~/tasmac-liquor-sales-in-tn-crosses-rs-44-000-cr-mark-in-2022-23/States/news/2951882.html
https://www.uniindia.com/~/tasmac-liquor-sales-in-tn-crosses-rs-44-000-cr-mark-in-2022-23/States/news/2951882.html
https://sites.google.com/view/ipaq/score
https://www.who.int/docs/default-source/ncds/ncd-surveillance/gpaq-analysis-guide.pdf
https://www.who.int/docs/default-source/ncds/ncd-surveillance/gpaq-analysis-guide.pdf
https://iris.who.int/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=D9836E58AC7C5CF84A246BA6D03FACAA?sequence=1
https://iris.who.int/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=D9836E58AC7C5CF84A246BA6D03FACAA?sequence=1
https://iris.who.int/bitstream/handle/10665/67205/WHO_MSD_MSB_01.6a.pdf;jsessionid=D9836E58AC7C5CF84A246BA6D03FACAA?sequence=1
https://nimhans.ac.in/wp-content/uploads/2019/02/Gururaj_-Alcohol-report-NIMHANS.pdf
https://nimhans.ac.in/wp-content/uploads/2019/02/Gururaj_-Alcohol-report-NIMHANS.pdf

	Prevalence and long-term change in alcohol consumption: results from a population-based cohort in Southern India
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Background
	Methods
	Statistical analysis

	Results
	Prevalence and long-term change in alcohol consumption
	Factors associated with long-term change in alcohol use
	Factors associated with alcohol use
	Alcohol use and chronic disease
	Drinking behaviour among the alcohol users
	Help-seeking behaviour

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


