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EXECUTIVE SUMMARY 

Alcohol consumption is a major risk factor for global burden of disease and injury (GBoDI).  Infectious 

disease plays an important role in this relationship.  Alcohol consumption, in a dose-response 

manner, but especially heavy drinking and alcohol use disorders, increases the risk of contracting TB 

and pneumonia, as well as the progression of TB and HIV.  Further, heavy drinking or alcohol use 

disorders may impair the use of preventive services for infectious diseases and treatment 

compliance, and as well may create risk to others by those already affected.  The relationship 

between alcohol and the risk of infectious diseases can be confounded by poverty, social exclusion, 

and social mixing patterns, including frequenting specific drinking establishments. 

Globally, alcohol-attributable infectious diseases make up 13.5% of the detrimental impact of alcohol 

consumption on global mortality and 10.1% of its effect on GBoDI.  While alcohol-attributable 

infectious disease burden in absolute terms is larger for men than women, the proportion of the 

alcohol impact is fairly similar by gender (mortality: infectious diseases make up 14.1% of the overall 

detrimental effect for men, and 10.5% for women; GBoDI: 10.2% of the overall detrimental effect for 

men, 9.5% for women).  The impact of alcohol consumption on burden of disease and injury is largest 

in low income countries with relatively high consumption in Saharan Africa or South America, where 

on average 30% of all the alcohol-attributable burden is due to infectious diseases.  In some 

countries, such as South Africa or Nigeria, infectious diseases make up about 50% of the overall 

alcohol-attributable disease burden. 

In general, even though for low to middle income countries, the higher the economic development, 

the higher the adult per capita consumption, alcohol-attributable mortality and mortality per litre of 

pure alcohol per capita are highest in countries with the lowest incomes. Part of this relationship can 

be explained by the clustering of infectious disease in poor crowded regions, often characterized by 

ƳŀƭƴǳǘǊƛǘƛƻƴΣ ǿƘŜǊŜ ŀƭŎƻƘƻƭΩǎ ŜŦŦŜŎǘǎ ƻƴ ǘƘŜ ƛƳƳǳƴŜ ǎȅǎǘŜƳ Ŏŀƴ ōŜ enhanced. 

Proven cost-effective alcohol policy interventions should be initiated and implemented with priority 

in low to middle income countries.  The implementation of such interventions will reduce the 

incidence and progression of alcohol-related infectious diseases as well as improving economic and 

social development.  Focus should be on bringing illicit markets under effective government control, 

managing the price of alcohol and regulating the availability of alcohol in urban environments.  Both 

general interventions with the aim to reduce consumption and in particular heavy consumption, and 

joined up interventions such as the implementation of brief interventions and other alcohol 

treatment options integrated within the treatment system for infectious diseases should be included 

as part of an integrated alcohol policy package to minimize harm.   

In many countries, there will be a need to build public health infrastructures for alcohol policy, 

including political will and the development of a national alcohol action plan that deals with the 

ƛǎǎǳŜǎ ƻŦ ǎƻŎƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ŀƭŎƻƘƻƭΩǎ ǊƻƭŜ ƛƴ ŎƻƳƳǳƴƛŎŀōƭŜ ŀƴŘ ƴƻƴ-communicable diseases. 

Development agencies and philanthropic foundations should provide technical support and aid 

capacity building to develop, implement, and assess alcohol-control policies and joined up work 
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between communicable diseases and actions on alcohol, supported by stronger international 

governance for alcohol control. 
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THE EPIDEMIOLOGICAL SITUATION  

ALCOHOL AS A RISK FACTOR FOR INFECTIOUS DISEASE 

Alcohol is a major risk factor for the global burden of disease and injury (GBoDI).  Various estimates 

based on the respective GBoDI updates indicated a major impact of alcohol consumption on 

mortality and burden of disease  [1-3].  In the only comparative analysis with more than 20 other risk 

factors, the net global burden attributable to alcohol was estimated to be roughly equivalent to the 

burden of tobacco smoking  [4].   

Infectious diseases were not included as part of any of the above analyses.  This might well be seen as 

astonishing, as Benjamin Rush as early as 1785 [5] observed a causal impact of heavy spirits 

consumption on infectious diseases such as tuberculosis (TB) and pneumonia.  The association 

between alcohol and these disease categories had been well confirmed in many studies thereafter  

[3;6] as well as for HIV/AIDS as another important infectious disease outcome  [7-9].  But there were 

doubts about the causality of the relationship between alcohol consumption and these outcomes 

(e.g.,  [10]), and these explain the omission of infectious diseases from previous GBoDI analyses. 

To further explore the relationship a  technical meeting was organized by the South African Medical 

Research Council and co-sponsored by the World Health Organization, CDC and UNAIDS at Cape 

Town in July 2008 specifically to review evidence about a potential causal impact of alcohol 

consumption on Human Immunodeficiency Virus/Acquired Immune Deficiency Syndrome (HIV/AIDS) 

and TB.  After reviewing the evidence from epidemiology, social sciences and immunology, the 

meeting concluded that there was sufficient evidence for establishing a causal impact of alcohol on 

TB incidence  [11].  Using the same criteria, the relationship between alcohol consumption and 

pneumonia was also analysed, with the conclusion that there was sufficient evidence for concluding 

there is a causal relationship between alcohol consumption and incidence of this disease category.  

We summarize the main underlying pathways based on the literature below in two boxes.  

Furthermore it was concluded that there is sufficient evidence for alcohol worsening  the disease 

course for both TB and HIV/AIDS [11].  The following main reasons were given: 

¶ There are strong and consistent associations between alcohol consumption and worse 

disease outcomes (death, re-infection) for both TB and HIV/AIDS [TB: [12;13] HIV/AIDS: 

[14;15]. 

¶ There are well-established pathways to explain these associations such as a lower probability 

of treatment adherence, including lower adherence to medications schedules TB: [16;17] HIV:  

[18] and weakening of the immune system (see boxes below). 

¶ The relationships persist if we control for confounders, such as tobacco smoking for TB or 

pneumonia  [6]  
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¶ For all of the above mechanisms there are dose-response relationships clearly indicating that 

more problematic alcohol consumption and abuse (including but not limited to dependence) 

are linked to worse courses in the progression of disease (TB:  [13;19]; HIV:  [18;20;21]. 

 

BOX 1: PATHWAYS FROM ALCOHOL TO TB 

Chronic heavy alcohol consumption is linked to the development of active tuberculosis (TB) in several 
ways both by social and biological pathways.  While about one-third of the people in the world are 
infected with M. tuberculosis [22], ninety percent of these individuals will never develop the clinical 
disease [23].  Chronic heavy alcohol users or people with alcohol dependence have a higher risk in 
acquiring the disease. 

Social pathway: in general, the health impact of chronic alcohol consumption is higher in lower socio-
economic strata  [24-28]. In turn, TB is more incident and prevalent in poorer areas, and among 
poorer households [29]. Heavy alcohol use and especially dependence can lead to social exclusion 
and downward social mobility. Poverty and the associated living conditions such as crowding and 
malnutrition facilitate infection and re-infection with TB. Studies have shown that heavy drinking 
emerges as a significant independent risk factor for incidence or re-infection of TB, even if other risk 
factors are controlled for  [6;8;9;30]. Heavy drinking thus can be seen as a causal pathway for 
infection or re-infection with M. tuberculosis. The subsequent development of TB then is linked to 
alcƻƘƻƭΩǎ ǊƻƭŜ ƛƴ ǿŜŀƪŜƴƛƴƎ ǘƘŜ ƛƳƳǳƴŜ ǎȅǎǘŜƳΦ 

Biological pathways are represented by impairment of both arms of the immune system, innate and 
acquired, resulting in increased susceptibility to TB, a more severe clinical course and higher 
probability of reactivation  [31-35].   

Greater than 90% of inhaled M. tuberculosis bacteria are normally destroyed by alveolar 
macrophages  [36-39].  In vivo and in vitro studies have demonstrated that alcohol significantly 
hinders antimycobacterial defences by suppressing mobilization, adherence, phagocytosis, and 
superoxide production of alveolar macrophages  [36-39]. If alveolar macrophages are not able to kill 
M. tuberculosis, the bacteria multiply within macrophages, and tubercles form in the lungs  [40].  
Another function of alveolar macrophages -- presenting microbial antigen to lymphocytes -- is also 
inhibited by ethanol  [41]. 

In addition, alcohol has been shown to reduce macrophage response to immune system modifiers 
(e.g., cytokines, including interleukin-6 (IL-6), IL-мʲΣ ¢bC-ʰΣ ŀƴŘ L[-8)  [42;43]. Moreover, acute and 
chronic alcohol exposure may suppress the capacity of monocytes to produce cytokines which 
directly inhibit bacterial growth and play a critical role in cellular communication, activation, 
proliferation, and migration, as well as regulating inflammation and healing mechanisms  [43;44].   

Finally, alcohol may adversely affect antigen-specific T-cell activation so that the Th2 population 
(humoral immunity) dominates the Th1 population (cell-mediated immunity, responsible for 
overcoming TB infection). This shift disturbs a balance between the two basic types of immune 
system, compromising the immune defence and increasing susceptibility to TB as a result of alcohol 
exposure  [36-39;45]. 

Other sequelae of heavy drinking such as liver damage, nutritional deficiency, or hygienic factors are 
also responsible for the impaired immunity associated with alcohol dependence  [33;34;46;47].   

In summary, there is adequate evidence for social and biological pathways in the impact of heavy 

alcohol consumption on the occurrence of new TB cases. 
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BOX 2: BIOLOGICAL PATHWAYS FOR THE IMPACT OF ALCOHOL CONSUMPTION ON 

INCIDENCE OF PNEUMONIA 

The pathways for TB and community-acquired pneumonia are quite similar.  Thus, we will only refer 
to the biological pathways for pneumonia here: alcohol consumption affects respiratory and immune 
systems in several ways, making heavy drinkers susceptible to pulmonary bacterial infections. 

Impairment of mechanical defence mechanisms involves diminished oropharyngeal tone, resulting 
in increased risk of aspiration and decreased bronchoalveolar lavage due to suppression of coughing 
and decreased cilia motility  [48;49]. 

Detrimental immunological effects of ethanol include combined deterioration of innate and acquired 
immunity. Deterioration of innate immunity presents with decreased production of bactericidal 
substances such as lysozyme, complement, etc.  [50;51]; decreased phagocytic and antigen-
presenting activities of alveolar macrophages [36-39;41;52]; decreased recruitment of 
polymorphonuclear leukocytes (PMN), due to suppression of chemoattractants production and 
impaired response of PMN to chemotactic signals, as well as impairment of functional activity of 
PMNs  [43;44;50;53-55]; Inhibition of bone marrow granulopoietic function due to suppression of 
granulopoietic cytokine production by infected tissues and impairment of the granulopoietic 
progenitor cell response to the cytokine stimulation  [56;57]. 

Deterioration of acquired immunity includes development of lymphopenia, suppression of 
lymphoblast transformation and blunted lymphocyte proliferative responses to specific antibodies  
[28;50]; and a diminished number of CD4+ T-lymphocytes and a reduction in their capacity to 
produce IFN- ,ɹ and impaired ability to develop specific antibodies following new antigen challenges  
[36-39;45]. 

Also heavy drinking often causes liver damage, nutritional deficiency, or results in poor personal 
hygiene, which is also responsible for the impaired immunity associated with alcohol dependence   
[33;34;46;47].   

In summary, multiple detrimental effects of heavy drinking cause profound suppression of host 
defensive mechanisms and result in increased susceptibility to development of pneumonia. 
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THE HEALTH BURDEN OF ALCOHOL, GLOBALLY AND IN THE DEVELOPING WORLD 

Having established alcohol, in particular heavy consumption and alcohol dependence, as a risk factor 

for infectious disease, we started to quantify this relation.  The basis was the GBD 2004 update  [58] 

and a recent publication in Lancet which summarized the contributory causal role of alcohol for 

disease categories other than infectious diseases  [3]; for general technical details see  [59;60].   

The specific assumptions for modelling the impact of alcohol on infectious disease were as follows: 

¶ For TB, the conservative relative risk (RR) of 2.94 [95% CI: 1.89-4.59]  was assumed based on 

the meta-analysis of Lönnroth and colleagues  [6] for all consumption above a threshold of 

40g pure alcohol consumption per day. 

¶ For pneumonia we conducted a preliminary meta-analysis of our own and found a 

continuous dose-response relationship with RRs of 1.10 (20g/day), 1.27 (50g/day) and 1.43 

(75g/day) for men and 1.05 (10g/day), 1.15 (30g/day), 1.30 (55g/day) for women, all in 

comparison to abstention. 

¶ For both TB and pneumonia the alcohol-attributable fractions were calculated using the usual 

formula for categorical variables  [61;62]  

¶ For HIV/AIDS we could not use the meta-analyses on alcohol and incidence of HIV, as we had 

found no sufficient evidence for a causal relationship.  However, we modelled the impact of 

alcohol on antiretroviral medication adherence, based on the latest comprehensive meta-

analysis of Hendershot and colleagues  [18], and the subsequent consequences on mortality  

[20].  The RR estimate of non-adherence on mortality in a Canadian sample was 3.13 [95% CI: 

1.95-5.05];  [21]; the RR for < .80% adherence in a South African sample was 3.23 [95% CI: 

2.37-4.39]).  A conservative RR of 3.0 was assumed, lower than both RRs from these two 

studies.  Annex 2 of the 2008 UNAIDS report on the global AIDS epidemic  was used a basis to 

determine the people in each country in antiretroviral therapy as a proportion of all people in 

need of such therapies  [63]. 

 

THE MORTALITY BURDEN ATTRIBUTABLE TO ALCOHOL 

Table 1 provides an overview of the impact of alcohol consumption on deaths. 
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Table 1: Deaths (in 1,000s) attributable to alcohol by sex and disease category (2004) 

Disease Category 
WORLD      

M W T % M % W % T 

Tuberculosis 238 16 254 10.0% 3.3% 8.9% 

HIV/AIDS 27 21 48 1.1% 4.2% 1.7% 

Lower respiratory Infections 69 14 84 2.9% 2.9% 2.9% 

Maternal and perinatal conditions  
(low birth weight) 2 1 3 0.1% 0.3% 0.1% 

Cancer 377 111 487 15.9% 22.3% 17.0% 

Diabetes mellitus 0 0 0 0.0% 0.1% 0.0% 

Neuropsychiatric disorders 109 25 135 4.6% 5.1% 4.7% 

Cardiovascular diseases 466 80 545 19.6% 16.1% 19.0% 

Cirrhosis of the liver 297 76 373 12.5% 15.3% 13.0% 

Unintentional injuries 556 110 666 23.4% 22.2% 23.2% 

Intentional injuries 232 40 272 9.8% 8.0% 9.5% 

Total 'detrimental effects' attributable 
to alcohol 2,373 495 2,868 100.0% 100.0% 100.0% 

Diabetes mellitus -8 -4 -12 8.3% 3.2% 5.4% 

Cardiovascular diseases -88 -128 -215 91.7% 96.8% 94.6% 

Total 'beneficial effects' attributable to 
alcohol -96 -132 -227 100.0% 100.0% 100.0% 

All alcohol-attributable net deaths 2,278 363 2,641    

All deaths  31,063 27,674 58,738    

Percentage of all net deaths 
attributable to alcohol  7.3% 1.3% 4.5%      

For comparison: alcohol-attributable 

deaths without infectious diseases [3]  6.3% 1.1% 3.8%      

 M ï men; W - women 

* numbers are rounded to the nearest thousand.  Zero (0) indicates fewer than 500 alcohol-attributable deaths in the disease 
category 

 

The global mortality burden of infectious disease (overall 13.5% of the detrimental impact of alcohol) 

is comparable with the mortality burden of liver cirrhosis (13.0%), and ranks right behind the three 

categories where alcohol consumption impacts the most: unintentional injuries (23.2%), 

cardiovascular disease (19.0%) and cancer (17.0%).  For cardiovascular disorders there is also a 

marked beneficial effect of light to moderate drinking, so taking this into consideration, the net effect 

of alcohol on infectious disease mortality is only surpassed by its effect on unintentional injuries and 

cancer. 

Most of the effect of alcohol on infectious disease occurs in low to middle income countries (see 

below for details).  Within the infectious disease category, there is a clear gender split: men are more 

impacted via TB, where women have the largest impact via HIV non-adherence. 
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Figure 1 provides a global overview of alcohol-attributable mortality by country, showing the 

proportion of alcohol-attributable deaths in all deaths for 2004.   

 

Figure 1: Alcohol-attributable deaths as proportion of all deaths in % (2004) 

Alcohol-attributable deaths
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THE BURDEN OF DISEASE AND INJURIES ATTRIBUTABLE TO ALCOHOL 

Figure 2 provides a similar global overview on alcohol-attributable GBoDI. 

 

Figure 2: Alcohol-attributable burden of disease and injury as proportion of all GBoDI in % 
(2004) 

 

 






























































